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Pu^liUhed  apd  Difpcrfed  in  the  ,' ,     " 

Philofophical  TranfacSlions 
C  O  L  L  E  C  T  I  O  N  S, 

A   B   R   I   D    G  '  D; 

G   EN   E    R   A   L     H  E  A   D    S. 

C  H  A  P.       I.  ', 

P  HTS  J  0  LOGY.  ' 

Meteoroh^.    Pneumaticks. 

I.  »ii  M   1%  H  E  Academe  ies  Stiences  has  lately  received  griatf  Splendour  «e«fwK^ 
'^     ■  by  the  Regulations,  Encouragement,  and  Orders,  M.  V/Me^tS^. 

■  BigHM  has  obtained  to  it  from  the  King.   That  Jimdetnf  is  now  "icdei  ^• 

■B  compofed  of  lo  Honorary  Academicians ^  which  are  chofcri,  learn-  ^^nu 

ed  and  eminent  Gentlemen ;  of  8  Strangers  jiffociaPes^  which  are  diftinguilbed  *3o»*<7»  «• 
by  their  Learning;  20 Penfioners  Fellows,  20  Eleves^  and  20 French  J^ociate's^  »57.p.i4*« 
who  are  divided  into  6  Clafles,  viz.  Geometricians,  Aftronomets^  Mechani- 
cians, AnatomiftS)  Cbymifts,  and  Bptanifts. 

Out  of  the  Honorary  Academicians^  two  arc  elefted  every  Year,  one  for  Prc- 
fidcnt,  the  other  for  Vice-Prefident :  Only  20  Penfmers  have  every  Year 
1500  French  lines  5  and  after  the  Death  of  one  Penftener^  the  Academy  wHl 
propofc  to  the  King  3  Peribns  Affbciates^  or  Eleves^  or  fometimes  others;  and 
his  Majefty  will  call  one  of  the  3  for  Pen/ioner.  * 

II.  !•  I  know  not  how  it  comes  to  pafs,  but  the  fablimcr  Studies  are  not  ^^jt^ 
prfiied  now  fo  much  as  formerly ;  whereas  after  (b  many  new  Afllftances,  they  ^an^^fistatg 
coald  never  be  profccuted  to  more  Advantage.     I  imagine  it  is  becaufe  thefe  fh^^^i 
unhappy  Times  are  come  upon  us,  and  the  Wars  have  obliged  Mankind  to  Leihnite. 
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torn  their  Caits  another  way^  lb  that  very  few  of  die  younger  Perfbns  are 
ambitious  to  attain  to  the  Glory  of  their  Predeceflbrs.  Even  Nature  has  but 
few  now,  that  cultivate  her  diligently.  A$  the  Frenck  Aaldemy  of  Sdences 
has  been  lately  new  regulated  by  their  King ;  fo  I  wi(h  that  a  new  Ardor 
were  infu&d  into  your  Royal  Society. 
9t  Dr.  J.  2.  What  you  coniplain  of,  that  the  &blimer  Studies  are  not  purfued  now 
Jfoil  *  ^^  eagprly  as  formerly,  and  that  Nature  now-a-days  ha»  not  {o  many  diligent 
Ob&ryers,  I  confels  is  true  in  Ibme  Meafure :  But  k  is  not  to  be  wonder'd  at, 
that  a6  all  other  Things,  b  the  Studies  of  Men  fliould  have  their  Viciflitudes. 
Certain  it  is  that  in  the  prefent  Age,  which  is  now  drawing  to  a  Period, 
Knowledge  of  all  Kinds  has  met  with  great  and  even  unhoped  for  Improve- 
ments ;  as  Phyficks,  Medicine,  Chemiftry,  Anatomy,  Botany,  Mathematicks^ 
Geometry,  Analyticks,  Aftronomy,  Geogn^y,  Navigation,  Mechanicks, 
and  (what  I  leaft  rgoicc  at,)  the  Art  of  War  itfelf :  Aad  indeed  far  greater 
than  for  many  Ages  before.  For  then  Men  leem'd  to  aim  at  nothing  farther 
than  to  underftand  what  hkd  been  delivered  by  MucUix  Arifiatk\  and  the  reft 
of  the  Ancients,  with  little  Concern  about  making  a  farther  Progrels ;  as  tho^ 
the  limits  of  the  Sciences  had  been  fix^d  by  them,  whkh  it  was  preliimptuous 
to  go  beyondc  But  after  (bme  few  had  ventured  to  look  farther,  others  were 
encouraged  to  enter  into  the  wide  Field  ^f  the  Sciences.  And  a  new  Ardor, 
^  a  new  Sfort  urged  them  to  attempt  new  Things,  and  not  without  Succefi. 
But  wh(>n  it  was  no  longer  a  new  Thing,  this  new  Ardor  wore  our.  Not  a 
few  of  the  diligent  Searchers  into  Nature  are  already  dead,  and  others  nuift 
die  loon :  And  the  Newnefs  of  the  Subjdft  will  no  longer,  as  before,  excite 
(he  young  Men  to  tread  in  the  Steps  of  xheir  Predeceflbrs, 

Likewiie  the  Matter  itfelf  was  great,  which  now.  is  partly  exhaufted  ;  {o 

that  a  Harveft  is  hard^  to  be  hoped  for,  but  only  a  Gleaning.   And  it  feems 

reafonable  to  allow,  that  thofe  that  are  tired  and  wearied  Ihould  have  ibme 

reft.    And  hence  it  is,  as*  the  Natiu-e  of  Mankind  is  variable,  that  fevercr 

,       Studies  are  neglected.    Nay,  it  may  happen  (tho*  I  would  not  have  it  omi* 

iK)us,]b  that  the  Sloth  of  the  next  Age  may  iiicceed  the  Indufiry  of  the  prefent. 

You  wifh  (and  fb  do  I  too)  that  as  the  French  Academy  of  Sciences  now 

ieems  to  be  formM  a-new,  that  a  new  Ardor  may  likewiie  be  infufed   into 

our  Royal  Society.   I  have  admonifh'd  them  of  this  in  your  Words.    But  they 

t|iemfclves  (which  you  will  not  be  (brry  for)  had  in  a  Manner  prevented  nly 

Admonition.     For  they  have  lately  made  ibme  new  Regulations  for  them- 

fclves,  whereby  every  Man  is  to^promote  Ibme  particular  Inquiry.     But  there 

is  this  Diflfercnce  between  the  Frmch  Academy,  and  our  Royal  Society  \  Thc^y 

are  at  the  King's  Expence,  and  every  one  enjoys  his  Salary  \  whereas  ours  do 

all  at  their  own  Expence. 

AAtACmm     III.  In  the  Royal  Obfervatory  at  P^ix^  there  is,  befides  many  other  Rooms 

«t^?ft[-  ^^  ^^  Philofophical  Uies  and  Purpoies,  a  very  deep  Cave,  having  170  Steps 

fttii^xM— of  Defcent;  whereia- many  Sorts  of  Experiments  are  intended  to  be  made, 

♦•74'P-»*i7  being  of  that  Nature,  that  they  require  to  be  remote  from  the  Sun-beams  and 

the  open  Air ;  (uch  as  are  Thermomeirical  ones,  and  fuch  as  concern  Refrigera^ 

/itf9^,  Cemulatums^  Indurations^  and  Cmfcfvatms  of  Bodies^  &c. 

IV. 
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IV.  XV  The  Bardmeter  or  Barofcope  was  firft  ma^c  publick  by^i^t  pphh  J^T|^^ 
Searcher  of  Nature^  Mr.  Bcyk^  and  employed  by  him  and  otHcrs,  tp'^eteft  VomJ^d^' 
all  the  minute  Vyiations  in  the  Preflure  and  Weight  of  Air.    Witl>  thi§  In-  ^"*  '*^- 
firoment  be  made  divers  Obfervacions  in  the  Year  1659,  and  j 66c,  before  "^  ^'  '^^* 
any  othets  were  puUick,  or  by  him  ib  much  as  heard  of, 

2.  Dr.  y.  Biol  is  (o  much  pieafed  with  the  Difcoycry  already  made  by  the  ^^^J* 
Help  of  this  Inftrumcnt,  that  he  thinks  it  to  be  one  of  the  moft  wonderful  154.' ' 
that  ever  was  in  the  World.  For  (faith  he)  who  could  ever  expeft,  tjiat  we 
Men  fliould  fibd  an  Art  to  weigh  all  the  Air  that  hangs  over  our  Heads,  In 
all  the  Changes  of  k,  and  as  it  wiere,  to  weighs  and  to  diftingui(h  by  Weight, 
the  Winds  and  the  Clouds?  Or,  who  did  believe,  that  by  palpable  Evidence, 
we  Ihould  be  able  to  prove  the  (ereneft  Air  to  be  the  mod  heavy,  and  the 
thickeft  Air,  and  when  darkieft  Qouds  hang  nearelt  to  tis,  ready  ta  difl^lve, 
or  dropping,  then  to  be  lighteft;  , ' 

1.  My  Wheel  Baiometer  I  could  never  fill  fo  exaftly  with  Mergury^  as  t«  ^  ^  »5^ 
exclude  all  Air  1  and  therefore  I  truft  more  to  a  Mercurial  Cane^  arid  take  all 

mj  Notes  from  it.    This  Cane  is  but  35  Inches  long,,  of  a  very  (lender  Cavi- 
ty, and  thick  Glafi.  ,   .       :    . 

2.  In  all  my  Ohfervations  ftom  Mt;^  28,  1664,  to  this  preient(2)^rfi^(fr9, 
1665,)  the  Qiick*filver  never  afccnded  but  very  little  above  jot  Inches. 

3.  It  aicended  very  ieldom  fo  high,  (viz.  to  30^  Inches)  chiefly  In  December 
ij^  1664,  the  Weather  being  fickle,  hit  Evening. 

4.  I&>d  by  my  Calendar  of  June  22,  1664,  at  5  in  the  Morning,  in  a 
Time  of  long  fettled  fair  Weather,  that  the  Mercury  had  aicended  about  half 
an  loch  higher  |ban  30 :  But  I  fear  fooie  Miftake,  becaufe  I  then  took  no 
ImprefQjon  of  Wonder  at  it ;  yet  for  three  or  four  Days,  at  that  time  it  con- 
tinued high,  in  well  fettled,  fair  and  warm  Weather;  moft  part  above  30  Ih« 
dies.  So  that  I  may  note  the  Mercury  to  rife  as  high  in  the  hotteft  Summer,  , 
as  in  the  cddcd  Winter  Weather. 

5.  Yet  fiirely  I  have  noted  it  to  afcend  a  little  higher  for  the  Coldnefs  of 
the  Weather ;  and  very  frequently,  both  in  Winter  and  Summer,  to  be 
higher  in  the  cold  Mornings  and  Evenings,  than  in  the  warmer  Mid-day. 

6.  Generally  in  fettled  and  fair  Weather,  both  of  Winter  and  Summer, 
the  Mercury  is  higher  than  a  little  before,  or  after,  or  in  rainy  Weather. . 

7.  Again,  generally  it  defeended  lower  after  Ram,  than  it  was  befpre 
Rain. 

8.  Generally  alfi>  it  falls  in  great  Winds ;  and  ibmewhat  it  Teemed  to  fink, 
when  I  opened  a  wide  Door  to  it,  to  let  in  ftormy  Winds :  yet  I  have  found 
ic  to  continue  very  high  in  a  long  ftormy  Wind  of  three  or  four  Days. 

9.  Again,  generally  it  is  higher  in  an  Eaft  and  North  Wind  (cdUeris  pari- 
his)  than  in  a  South  and  Weft  Wind« 

io«  I  tried  feveral  times,  by  ftrong  Fumes,  and  thick  Smoaks,  to  alter 
the  Air  in  my  Clofet ;  but  I  cannot  affirm,  that  the  Mercury  yielded  any 
more  than  might  be  expected  from  ibme  Increafe  of  Heat.  Such  as  have 
czaA  Wheel  Baron[ieters»  may  try  whether  Odors  or  Fumes  do  alleviate  the 
Air. 
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1 1.  I  have  not  in  all  this  time  found  the  extreomsft  Chaises  of  the  QCick- 
£Iver  to  anpount  to  more  than  2^:9  or  to  ^"J  Inches  at  9K)ft.   .  : 

12.  Very  often  I  have  ibund  great  Changes  in  the  Air,  without  any  per- 
ccptibletTh^ge  in  the  Barometer ;  as  in  the  dewy  Nights^  when  the  Mdlflure 
defcends  in  a  great  Quantity,  and  the  Thickne&  lometimes  feems  to  hide  the 
Stan  from  jas!  In  the  Days  foregoing  and  following^  the  Vapou(;s  have  been 
drawn  up  JTo  itivifibly,  that  the  Air  and  Sky  fectrted  very  dear  all  Day  lohg. 
This  I  atcouht  a  great  Change  between  a&eiiding  and'  deTceoding  Dews  ami 
Vapours  (whicfi  inlport  Levity  and  Weight)  and  betwan  thick  Air  and. dear 
Air  1  which  Changes  do  fbmecimes  condnue,  in  the  alcemative  Courfe  of  Day 
and  Night,  for  a  Week  or  Fortnight  together  r  and  yet  the  Barofcope  hold- 
ing the  lame. 

1 3.  Sometimes  (I  fiy  not  dften)  the  Baroicope  yields  not  to  other  very 
.    great  Changes  of  the  Air:    As  lately  (D^r.  18.)   an  extraordinary  bright 

iand  clear  Day;  and  the  next  following  cjuite  daricned,  ibme  Rain <  and 
Snow  falling  i  but  the  Mercury  the  ianie :  So  on  high  Winds  and  Calms;  the 
iame.*' 

14.  I^  conceive,  that  fuch  as  do  converfe  much  fui  dio^  and  walk  .n>aQh 
abroad^'rtmy  find  many  {Particulars  much  tfiore  exadly  tbaA  I,  who  have  no 
Leifure  for  it,  can  undertake.  To  inftance  in  one  of4nfiany':\C)i^.  16,  1665, 
was  a  cleiar  cold  Bay,  very  fharp  and  ftrong  Eaft  Wind,  the  Mercoryvvcry 
near  30  Inches  high ;  about  3  in  the  Afternoon  I  faw  a  large  black  .Cloed 
drawing  near  us  from  the  Eaft  and  SouthrEaft,  with  the 'Edi  Wind.  -The 
Mercury  Changed  not  that  Day,  nor  the  Day  following ;  xht  jStars  and  mbH 
of  the'Sky  were  very  bright  and  clear  till  nine  of  the  Clock }  and  thenfofldon- 
ly  all  theSky  was  darkened,  yet  no  Change  of  Weather  happenM-  Dec^  17. 
the  Froit  held,  and  •twa^  a  clear  Day,  till  about  two  of  ^the  Clock  in  the  Af- 
ternoon; and  then  many  thick  Clouds  appeared  low  in  the  Weft;  yet  no 
Change  of  the  Weather  here;  the  Wind,  Froft,  filnd  Qiaick-filver,  the 
feme.  Dec.  18.  the  Mercury  fell  almoft  ^  of  an  Inch,  and  the  Sky  and  Air 
lb  clear  and  bright,  and  cold,  with  an  Eaft  Wind,  that  I  wondered  wha<  could 
caufe  the  Mercury  to  defcend.  lexpefted  it  fhould  have  afcended,  as  ufualiy  it 
does  in  fuch  clear  Skies.  Cafually  I  fent  my  Servant  abroad,  and  he  difcovercd 
the  remote  Hills,  about  20  Miles  pfi^,  covered  with  Snow.  This  feemcd 
to  manifcft  that  the  Air;  being  difcharged  of  the  Clouds  by  Snow>  became 
lighter. 

15.  I  have  (eldom  feen  the  Change  to  be  very  great  at  any  one  time  ;. 
fo  that  I  once  wonderM  to  fee,  that  in  one  Day  it  fubfidcd  about  -^  of  an 
Inch.  ' 

16.  yan.  i3»  166^,  the  Mercury  flood  (as  it  did  alfo  the  Day  bLfbre)  a 
qparter  above  30  Inches;  yet  both  Days  very  dark  and  cloudy,  fometimcs  ve- 
ry thick  and  mifty  Air ;  which  feldom  falls  out:  For,  for  the  nioft  part,  I 
fee  it  higher  in  cleareft  fctded  Weather,  than  in  fuch  cloudy  and  mifty.  Fogs, 
This  thick  Air' and  Darknefs  hath  laftcd  above  a  Week  j  lately  more  cold, 
and  Eaft  andNorth-Eaft  Wind, 
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-ay.  1  have  not  jrct  Jbund  any  foch  infallible  I^noftick  of  thefe  Changps■•»^*<!l 
of  Weather,  which  do  follow*  a  long  Serenity,  or  fettled  Weather.  And  pe^- 
daance  in  brighter  aimates  it  may  be  conftantly  infallible.  I  have  Store  of 
Hygrofcopes  of  divers  Kinds ;  and  I  do  remafk  them,  and  the  Sweatings  of 
Marble,  and  as  many  other  famed  Prognofticks  as  I  can  hear  of;  but  caft 
find  nothing  fo  nearly  indicative  of  the  Change  of  Weather,  as  this  Balance. 
And  the  open  Weather-Glafs  is  known  to  fignify  nothing  at  Certainty,  havinc; 
a  doable  Obedience  to  two  Mailers ;  fomerimes  to  the  Weight  of  the  Air, 
fometimes  to  Heat,  as  the  Service  is  commanded. 

1 8.  In  Jan.  i66^,  for  many  Days  it  continued  very  dark,  fo  that  all  Men 
cxpcdcd  daily  great  Rain ;  4nd  though  fometimes  thick  Mifts  arofe,  and 
fome  fma.ll  Rain  fell,  yet  the  Quick-filver  held  at  a  great  Height ;  which  did 
indicate  to  me  there  could  then  be  no  great  Change  of  Weather,  and  I  was 
not  difappointcd. 

19.  It  the  Mercury  afcends  to  a  good  Height  after  the  Fall  of  Rain  (as 
fonicrimes,  but  lefe  often  it  does)  'then  I  look  for  a  fettled  Serenity  ;  but  if  it 
proceeds  after  Rain  in  a  defccnding  Motion,  then  I  cxpeft  a  Continuance  df 
l>rokcn  and  Ihowry  Weather. 

20.  That  we  find  the  Weather  and  bur  Bodies,  more  chill,  cold  and  droop-  , 
ing,  when  the  Mercury  is  lowefl,  and  the  Air  lightefl ;  befidcs  other  Caufes,     .  "t  y 
I  guels  that  as  Air  is  to  us  the  Breath  of  Life,  as  Water  is  to  Fifhes  5  fo  when    • 

we  are  deprived  of  the  ufual  Meafure  of  this  our  Food,  'tis  the  fame  to  us  is 
when  the  Water  is  drawn  ebb  froni  the  Fifhes. 

21.  The  lowefl  Defcent  of  the  Mercury  in  all  the  Time  fince  I  have  obfeN 
ved  it,  was  0£l.  26,  1665,  in  the  Evening;  when  it  was  very  near  at  2/i 
Inches :  Which  I  find  thus  circun)ftanced  with'  the  Weather  in  my  Notes. ' 

Ocf.  25.  Morning ;  Mercury  at  28^  Inches,  great  Storms  artd  much  Rafp. 

On.  26.  Morning  ;  Mercui7  at  28,  Winds  qurer,  thick  dark. Clouds. 

Oii.  26.  Evening;  Mercury  at  272  ;  that  Day,  and  fbme  Days  following^ 
the  Weather  was  variable,  frequent  Rain,  and,  as  you  fee,  the  Mercury  lower 
than  ufual, 

22.  Over  the  Place  where  this  Mercurial  Cane  ftands,  I  have  fet  a  Wind- 
Vane,  with  purpofe  of  Exadnefs,  of  a  Streamer  In  Brafs  fo  large,  and  point-  ' 
ing  to  a  Board  indented  in  the  Margin,  that  I  can  at  a  fore  Level  upon  the 
Vane,  take  every  of  the  32  Points  of  the  Wind,  half  Points  and  quarter 
Point?,  at  a  good  Diftance.  It  were  good  t6  have  an  Index  of  Winds,  that 
dilcovered  as  well  their  Afccnt  and  Dslcent,  as  their  fide  Coaftiirgs. 

23.  By  Change  of  Weather  and  Wind,  the  Mercury  funk  fince  March  12,  n.u.p.ijs 
more  than  an  Inch  v  and  this  laft  Night  of  March  18,  by  Rain  and  South 
Wind,  *tis  funk  lialf  an  Inch. 

24»  I  found  the  iQuick-filver,  D^c.  16,  1669,  higher  than  I  dare  pofi-n,s5.p.in$ 
tively  affirm  that  it  was  tv^v  fince  I  had  it  in  my  Cuftody,  viz.  fince 
AH^  28,  1664.  It  v/as  complpatly  and  apparently  above  half  an  -Inch  more 
than  30  Inches  high.  It  continued  the  14th,'  t\jicf  fome  part  of  the  t5th, 
at  about  that  Height ;  fometimes  manifeftly  higltti*  -to  tin  eighth  or  tcn<h 
part  of  an  Inch.    For  this  Barofcope  I  have  two  Glais  Canes  in  one  Veflcl  of 
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.ftagrunt  Quick-fiWer ;  and;. both  of  them  agreed  in  this  Indication,  ^c 
Weather  was,  at  firft  Difcavery,  very  bright  and  clear,  a  gentle  Froft,  by  the 
San\  Heat  melting.  The  Air  was. very  Cknt,  no  Wind  ftirrlng,  and  the 
x:urious  Wind^Vane  noting,  that  the  Wind  was  diredlly  in  the  Eaft  all  the  6rft 
Day,  tVz.  Dec.  13.  On  Dec.  14.  the  Wind  had  a  (hort  Swing  from. the  North- 
wefl^,  and  haftened  again  towards  die  Eaft  ;  yet  fo  as  to  be  North-eaft.  During 
Uiis  Agitation,  or  Change  of  Winds,  the  Mercury  defcended  a  little ;  and 
'after,  upon  the  refettling  of  the  Wind,  the  Mercury  afcendcd  a  little  higher 
than  it  had  been  the  Day  before. 

My  Houfe  and  Study,  where  I  keep  this  Barofcope,  is  on  the  Side  of  an 
Hill,  on  the  higher  Side  of  this  Country,  as  I  gue&,  near  a  Level  with  the 
Head  of  a  River »  which  River  running  flowly,  and  falling  into  thcSevernSe^ 
about  2o  or  30  Miles  Weftward  of  BrificU  we  cannot  be  very  much  above  the 
Level  of  the  Sea.  My  Thermoicope  ftanding  clofe  by  my  laid  Barometer, 
was  at  the  juft  Height  of  ordinary  diflblving  Weather.  In  the  following  Days 
it  was  colder. ,  Whether  the  late  Summer  Droughty  or  what  elie  might  in- 
cline this  Winter  Air  to  have  more  than  ordinary  Weight,  or  a  ftronger  Springj, 
.1  muft  refer  to  the  Confideration  of  the  more  Skilful. 
WaMis."  ^'1'  3*  '^  "™y  Barofcope  I  never  found  the  Quick-filver  higher,  than  30  Inches, 
p.'i6f^'nor  lower  than  28*  (at  leaftfcarce  difcernibly,  not  tV^^  ^  ^^^^  higher  than 
that,  or  lower  than  this :)  which  I  mention  not  only  to  fhew  the  Limits  with* 
in  which  I  have  obferved  mine  to  keep,  viz,  full  2  Inches,  but  Jikewife  as  an 
Eftimace  of  the  Clearne^  of  the  Quick*(ilver  from  Air.  For  though  my 
Quick-filver  was  with  good  Care  cleanled  from  the  Air,  yet  I  find  that  which 
Mr.  Boyk  uleth,  much  better :  For,  comparing  his  with  mine  at  the  lame 
Times,  and  both  in  Oxfirdj  at  no  great  Diftance ;  I  find  his  Quick-filver  to 
ftand  always  Ibmewhat  higher  than  mine  ffbmetimes  near  a  quarter  of 
an  Inch  -,)  which  I .  know  not  how  to  give  a  more  probable  Account  of, 
than  that  my  Quick-filver  is  either  heavier  than  his,  or  elfe  that  bis  is 
better  cleanfed  from  the  Air ;  (unlefi  pofiibly,  the  Diflference  of  the  Bore, 
or  other  Circumftances  of  the  Tube,  may  cauie  the  Alteration;  mine  be« 
ing  a  taller  Tube,  and  a  bigger  Bore  than  his.)  And  upon  like  Reaibn,  as 
his  ftands  higher  than  mine ;  fo  another,  leis  cleanfed  from  Air,  may  at  the 
lame  time  be  conuderably  lower,  and  confequently  under  28  Inches  at  the 
loweft. 

In  thick  fogsy  Weather,  I  find  my  Quick-filver  to  rife ;  which  I  afcribe 
to  the  Heavineu  of  the  Vapours  in  the  Air. 

In  Sun-fhiny  Weather  it  rifeth  alfo  (and  commonly  the  clearer,  die 
more ;)  which,  I  think,  may  be  imputed  pardy  to  the  Vapours  raifed  by 
the  Sun,  and  making  the  Air  heavier;  and  pardy  to  the  Heat,  increafing 
the  elaftick  or  fpringy  Power  of  the  Air :  Which  latter  I  the  rather  add» 
becaofe  I  have  tomedmea  obferved  m  Sun-Ihiny  Weather,  when  there  have 
come  Clouds  for  fbme  confiderable  dme  (fuppofe  an  Hour  or  two)  the 
Quick-filver  has  fallen ;  and  diea  upon  the  Sun*s  breaking  out  again,  it  has 
rifen  as  before. 

In 
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In  rainy  Weather,  it  ufeth  to  fiUl  (of  which  the  Reafon  is  olnrious,  h^ 
caule  the  Air  is  %hten'd,  by  fb  much  as  fiUls)  in  Ibofwry  Weather  likeindfes 
bat  not  lb  much  as  in  Rain.  And  icHnetimes  I  have  obferved  it,  upon  a 
Hoar-Froft,  falling  in  the  Night. 

For  windy  Weather,  I  find  it  generally  to  fall ;  and  that  more  univerfitllr, 
snd  more  dilcerdbly,  than  upon  Rain :  (which  I  attribute  to  the  Wina's 
moving  the  Air  collaterally,  and  thereby  not  fufFering  it  to  prefi  fo  much  di* 
Tt&ly  downwards ;  the  like  of  which  we  fee  in  fwimmuig,  (^c.)  And  I 
hare  nerer  found  it  lower  than  in  high  Winds. 

I  have  divers  times,  upon  difceming  my  Quick-filver  to  fall  without  any 
vifible  Caufe  at  home,  looked  abroad  i  and  found  (by  the  Appearance  of  bro- 
ken Clouds,  or  otherwtfe)  that  it  had  rained  not  far  off,  though  not  with 
us:  Whereupon  the  Air  being  then  lightened ,  our  heavier  Air  (where  ic 
rained  not)  may  have  m  part  difcharged  itfelf  on  that  lighter. 

Whereas  I  formerly  obferved,  that  in  hot  Weather,  the  Quick-filver  inu.ss.f*ut$ 
the  Baioicope  did  ofe  to  rife  obfervably,  efpecially  in  Sun-(hine  and  the  Heat 
of  the  Day ;  I  now  find  (having  kept  the  fame  Barometer  for  the  Space  of 
five  Years  unaltered)  the  Cafe,  for  thefe  two  Years  lad  pad,  to  be  ibmewhat 
otherwife :  and  that  in  hot  Sun-lhiny  Weather  the  C^ick-filver  doth  rathef 
£]bfide  a  little ;  and  in  extreme  cold  and  frofty  Weather  it  rifeth.  I  judge 
the  Caufe  of  thefe  contrary  Obfervations  to  be  this,  viz.  That  the  Quick- 
filver,  at  its  &t&  putting  into  the  Tube  or  Barofcope,  was  not  fo  perteAly 
deanfed  from  Air,  but  that  (bme  fmall  C^antity  of  it  did  remain  undifeerned 
in  the  Qukk-filver :  Which  latent  Particles  of  Air,  though  fb  fmall  as  not 
to  be  at  all  difterniUe  to  the  Eye  by  Bubbles,  yet  by  the  external  Heat  (ad- 
ding new  Strength,  as  it  ufeth  to  do,  to  its  elaftick  or  fprihgy  Power)  were 
to  much  expanded,  as  to  make  the  Quick-filver  fpecifically  lighter,  and  con- 
fcquently  to  rife  ibmewhat  higher  i  and  upon  the  Recefs  of  the  external  Heat; 
die  Spring  of  the  Air  agam  flackning,  fuffered  the  Quick-filver  to  be  again 
contradted  into  its  former  lefler  Dimenfions,  and  fo  to  become  heavier,  and 
not  to  rife  fo  high  as  before,  when  it  was  hotter.  But  now  the  Quick  filver 
having  continued  in  the  Tube  for  five  Years  and  upwards,  hath,  by  its  own 
Weight,  ckanfed  itfelf  better  from  that  little  Air  that  was  in  it  5  and  that 
Air,  freed  from  its  Intanglement  with  the  Quick-filver,  being  got  up  into  the 
vwd  Part  of  the  Tube  above  the  Qaick-Glvcr,  doth  aft  contrariwife  v  that 
kj  when  it  is  by  Heat  ("upon  the  ftrengthning  of  its  Spring)  expanded^  it 
prefleth  downward  upon  the  Quick-filver,  and  doth  a  little  deprefs  it ;  and  on 
the  contrary,  when  by  Froft  or  very  cold  Weather  this  Air  (by  the  Abatement 
rf  its  Spring)  is  contrafted,  the  Quick-filver,  freed  from  that  PrcflTure,  rifeth 
a  little.  But  the  rifing  and  finking  upon  this  Account,  ("as  well  that  formerly, 
when  the  Air  was  in  the  Quick-filver,  as  that  now,  when  it  is  gotten  above 
ir)  is  not  very  confiderable;  hardly  exceeding  the  12th  part  of  an  Inch. 

f  (hall  add  another  Accident  which  I  ktely  took  Notice  of     I  obferved  in 
the  late  hard  Froft,  that  a  little  Drop  of  Water  (which  was  at  firft  made  . 
life  of  for  the  Cleanfiqg  of  the  Quick-filver  from  the  Air^  and  which  hath 
ever  fince  remained  m  the  Top  of  the  Quick-filver  within  the  Tube)  was 
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frozen  fi^ft  t^  die  QU&k.  '^crfinjgpn  I  did  a  |ittfc  fjiafcc  the  'tuf^-  by  tpovipg^ 
it  up  and  dawot  &  as  to  make  the  Qoick-filver  undulate  and  (iri^e  againft  it;^ 
The  Noife  upon  thefc  Strokes  was  not  fucli  a  dull  Noifc,  as  Q^iick-firver  op 
Other  Lk}uidB  ^fe  to  make  in  the  open  Air,  by  da&ing  againft  Glafe  or  Ice, 
or  othjcr  &ch  h^rd  Bpdies  ;  l>ut  iuch  a  hard  (mart  N9ile,  as  hard  Metals  uie. 
to  make  by  ki)0cking  one  againll  the  oth^ ;  ^or,  asit  this  Ice  bad  been  {d 
Knocki^d  by  aibfid  Piece  qF  Iron,  or  other  Metal  of  fuch  a  Blgnefi.^  WhicK 
pifFerence  of  NoTfe  from  what  would  have  been  in  the.<>pcn  Air,  (where  the 
"  intermediate  Air  mull  fifft  have,  been  beat  away,  beFore  the  Quick-filver 
could  ftrike  the  Ice,  and  thereby  the  Stroke  of  the  liquid  Body  obtiinded^-oi: 
broken)  I  attribute  to  that  Yoidn^J^  of  Air^  which  was  between  thelce  and 
the  diftant  Quick-filyer.-.    .   /'  .       .  "    ] 

Jan,  7.  i6^f,  the  B^ofco^  was  at  29,  but  for  fomc  Days  before  about 

ii::  , :  r:28i,  Cthe  Wieatber  Jiavirig .been  .wjridy  and  rainy  i)  and  fo'it  w^  in  tHei^roU 
about  Dec.,2^j  but  then  continued  to  rife  till  about  Jan.  a,  to  29^,  but;!^ 
been  Dec.^i$^  at  jo-Jj  5  which  is  the  higheft  I  have  ever  known  it  in  my  6arb^ 
fcope ;  iji  being  the  loweft,  tiiat  have  I  ever  obferved  it  in  (0{i\  26,  i66.si 
the  moft  ufual  Height  being  about  29,  orfomewhat  higher.^  % 

jr^Jifr.Boyic ,    4.  It  will  be  very  convenient  that  Obferversgivc  JN^oticc  of  the  Situation  ot 

•ai.p.iSi.  jjjg  Place  where  fheir  Baronieters  .ftand ;  not  only  becaufe.it  will  aljift  Meu  to 
judge  whether  the  Inftruments  were  duly  perfc^ed,  but  principally  becaufe, 
that  though  the  Barofcope  be  good  (nay,  becaufe  it  is  foJ,the.Obfervations 
will  much  difagree,  even  when  the  Atmofphere  is  in.  the'  feme  State,  as  to 
Weight,  if.  one  of  the  Inftruments  Hand  in  a  confiderably  higher  Part  of  th^  ^ 

Country  than  die  other.  .  .  ,  ^  '.  j 

To  confirm  the  foregoing  Adm^icion,  I  muft  now  inform  you^i  that  ha-  \ 

ring  in  thefe  Parts  two  Lodgipgs,   die  one  at  Oxford^  which  you  know 
Hands  in  a  Bottom  by  the  Tbapies  Side,  and  the  other  at  a  Place  4  Miles 

^  thence,  fcated  upon  a  moderate  Hill ;  I  found  by  comparing  two  Barofcope^ 

that  I  made,  the  one  at  Oxfordj  the  otlier  at  Stanton  St.  Johffs^  that,  though 
the  former  be  very  good,  and  hath  been  noted  for  fuch,  during  fome  Vears, 
Md  the  latter  was  very  carefully  fiU'd  5  yet  by  reafon,  that  in  the  higher 
Place  the  incumbent  Part  of  the  Atmofphere  muft  be  lighter  than  in  the 
lower,  there  is  almoft  always  between  two  and  three  Eighths  of  an  Inch  DUr 
fcrence  betwixt  them :  And  having  fometimes  ordcr*d  my  Servants  to.  takp 
Notice  of  the  Difparity,  and  divers  times  carciblly  obferved  it  myfelf,  when 
I  pafied  to  and  fro  between  Oxford  and  Stanton^  I  generally  found  that  the 
Oxford  Barometer  and  the  other  did,  as  it  were  by  common  Confent,  rife  an^ 
fall  together  fi>,  as  that  in  the  former  the  Mercury  was  ulually  ^  higher  than 
in  the  latter.  Which.  Obfervations  may  teach  us,  that  the  fubterraneous 
'  Steams  which  afcend  into  the  Air,  or  the  other  Caufes  of  the  varying  Weight 
.of  the  Atmofphere,  do  many  times,  and  at  leaft,  in  ibme  Places^  uniformly 
enough  afied:  the  Air  to  a  greater  Height,  than,  till  I  had  made  this  Trials 
X  dom  conclude. 

But  a3  nK>ft  of  the  barometrical  Obfervations  are  fubjeft  to  Exception, 
fi)  I  found  the  formerly  mentioned  to  be.    For  (to  omit  lefier  Variations) 

riding 


fidiag  ooe  Eveniqg  fmm.Q^Ai  to  StoHicn^  and  lukvlhg  before  I  took  Horfe  ' 
looked  on  the  Barolcope  in  the  fbrmier  of  che(e  two  PUces,  I  ¥ms  lomewhat 
fiirpriz'd  to  find  at  my  coming  to  the  latcer,  that  in  Places  no  farther  diftant, 
aod  notwichftanding  the  Shortnds  of  the  Time  (which  was  but  an  Hour  and  a 
half,  if  ib  much)  the  Barometer  at  Stanton  was  fbort  of  its  ufiial  Diftance 
bom  the  other  near  a  Quarter  of  an  Inch  ;  though,  the  Weather  being  fair 
and  calm,  there  appeared  nothing  of  manifeft  Change  in  the  Air,  to  which  f 
could  alcribe  to  great  a  Variation  ;  and  though  alfo  fince  that  Time. the  Mer- 
cury in  the  two  Inftrumencs  hath,  for  the  moitpart,  proceeded  to  rife  and  fall 
as  before. 

The  QuickGlver  has  been  of  late  for  the  mod:  part  h  high,  as  to  invite  me  to 
take  Notice  of  it ;  and  about  March  12,  i66|.  zt  Oxford j  the  Quick-filvcr 
was  higher  than,  for  ought  I  know,  has  been  yet  obferved  in  England^  'viz.  . 
aboat  r?  ^bore  30  Inches  %  but  upon  the  firft  conHderable  Showers  that  have 
interrupted  oor  long  Drought,  as  I  foretold  divers  Hours  before  that  the  Quick- 
fiiv^r  would  be  very  low,  (a  bluftering  Wind  concurring  with  the  Rain^  fo  I 
found  k  at  Stanttm  to  fall  \  beneath  29  Inches. 

It  k  difficult  enough  to  iettle  any  general  Rule  about  the  rifing  and  falling  of 
the  Quick-filvcr ;  yet  in  thefe  Parts  one  of  thofe  that  feem  to  hold  ofteneft,  is, 
that  when  high  Winds  blow,  the  Mercury  is  the  lower ;  and  yet  that  it  (elf 
does  femietimes  fail. 

5.  At  n>y  Brft  Arrival  I  fixM  my  Weather  Glafi,  and  found  th^Argeutum^^^y^ 
J^vum  to  afcend  ^9  Inches,  and  in  a  Tornado  29  rz-    But  a  Stranger  by  Ac-  ^J^ .  ^ 
cideot  broke  the  Cane,  Ip  that  I  could  make  no  further  Trial.  ^'  ««»- 

6.  When  my  Barometer  was  firft  fet  up,  the  Mercury  flood  ,one  Degree  p^^J^g/^^* 
below  Changeable;  I  diligently  obferved  it  every  Day,  and  found  that  i«f  |j^^[ 
the  Mornings  befotie  the  Sunarofe,  it  would  be  there  -,  and  as  the  Heat  en-^on,  n.' 
crealed  with  th?  Day»  it  fiink  to  within  one  Degree  above  Rain  ^  there  it  conr*"*'**^ 
tiaued  fcveral  Days,  and  never  altered  above  3  Degrees,  though  fbmetimes 

Fair,  ibmetimes  Rain,  and  ibmetitnes  Cloudy ;  and  one  Morning  leaving  Open 
my  Window,  and*  the  Sun  Having  South  Declinadon,  it  flione  in  on  the.  vifible 
Part  of  Ae  Tube,  and  in  half  an  Hour  it  funk  3  Degrees ;  (which  I  never  ob- 
served it  to  do  with  Heat  in  Et^hmd)  I  prefently  ihut  the  Window,  and  in  one 
Hour  it  aro&  again  to  within  1  Degree  of  Changeable.  After  it  had  kept  this 
Courfe  in  feveral  Weathers,  for  6  Weeks  together,  I  began  to  doubt  if  it 
were  well  adjufted,  and  therefore  took  it  down,  new  fill'd  the  Tube,  turned 
it  3  or  4  Times  up  and  down,  to  let  out  the  Air,  and  put  it  up  with  great 
Care ;  and  ever  fince  it  continues  the  fame,  never  by  one  Degree  to  Change* 
aWr,  nor  dowp  by  one  Degree  to  Rain,  ib  that  the  whole  Progrefe  of  the  Mer-J^^JjJ^ 
cqry  is  but  ^7  of  ^n  Inch.  Mmrmueri 

7.  March  3,  i6St,  in  the  Evenmg,  we  had  very  much  Thundery  and  that^^^^'^^ 
and  the  next  Day,  the  Mercury  in  the  Barometer  was  much  lower  than  ever  I  *43»  p.'*93- 
obferved  it,  ^tw.  bet  A  above  28  Inches.  -  1^^7be 

8m   I  have  found  by  a  whole  Months  Obiervations,  Mr.  Bam/Ued  vfti^saromntrt 
bI^^M  10  jcnd.lbe,  the  Mercury  ftill  rofe  and  fell  both  zt  London  aod^l^j^^. 
here  cacaftly  at  the  lame  Time  i  I  always  found  ic  rather  more  than  tV  of  anjg^s  4^^* 
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Inch  lower  here  than  there,  by  reafon  that  we  are  leated,  though  in  a  feeming 
.  Valley,  in  relpeft  of  the  Neighbouring  Grounds,  yet  we  are  confiderably 
higher  than  the  other  low  Lands  near  the  Sea,  where  the  Standard  differs 
little  from  that  at  London.  In  Confirmation  of  what  I  have  faid,  I  fuppofe 
you  may  not  be  difpleafed  with  two  remarkable  Ob(cr\'ations  made  both  by 
Mr.  Flamjlced  and  me  at.  the  feme  Time,  viz.  Nov.  i8,  1674.  when  finding 
the  Mercury  to  defcend  both  very  fall,  and  very  low,  we  watched  it  very  nicely; 
and  both  of  us  obferved,  that  at  2  in  the  Afternoon  it  was  rather  falling,  and 
rather  rifing  at  4;  at  which  Times  the  Height  was  only  here  27,  63  Inches, 
and  at  London  /^  higher.  - 

ilom^c!'',       V.  Provide  a  ftrong  Glafs  Tube,  let  the  Head  of  it  be  pinched  at  about 
i^y  Afr. wiu.  an  Inch  from  the  Top,  fo  as  to  make  a  narrow  Neck,  whofe  Orifice  (hall  be 
*3?TV°  *^  ^^S  almoft  as  a  Straw.     This  (which  is  Mr.  ^uar^%  Way)  will  much  bridle 
the  Blow  of  the  Mercury  againft  the  Top,  as  it  danceth  up  and  down,  which 
endangers  breaking  off  the  Top  of  the  Tube.     The  Bottom  of   the  Tube  I 
would   have  ground  aflant  near  half  an  Inch,  that  the  Bottom  of  the  Tube 
touching  the  Bottom  of  the  Ciftern,  the  Orifice  thereof  may  lie  about  the 
middle  of  the  Mercury  in  the  Ciftern  ;  which  will  |irevent  the  Air  getting  into 
the  Tube,  by  reafon  the  Mercury  is  always  about  the  Mouth  of  the  Tube. 
The  Ciftern  muft  be  made  wide,  cither  of  Glafs,   or  clofe  grained  Wood  j 
round  the  Brim  of  which,  on  the  out-fide,  muft  be  a  Notch  to  tie  on  the  Lea- 
ther that  is  to  cover  it.    When  the  Tube  is  filled,  cleared  of  Air,  arid  plunged 
into  the  Ciftern  near  full  of  Mercury,  enclofe  the  Mercury  with  gentle  Le^ 
ther  tied  very  faft  round  the  Tube  near  the  Bottom,  which  being  fpread  over 
the  Ciftern,  tic  it  round  that  alfo :  The  Tube  and  Ciftern,  thus  conjoined  with 
Leather,   muft  be  lodged  in  a  Cafe,  made  very  fit  to  receive  both,  wliet^ 
they  muft  lie  very  faft.     Through  the  Cafe  let  3  or  4  Holes  be  bored,  to  l^t 
the  Air  in  freely  to  the  Leather  that  covers  the  Ciftern,  which  lying  clofe 
againft  the  Holes,  will  firmly  enough  keep  the  Mercury  from  running  out 
at  them. 
^D^T       ^'"  '•  ^^  ^^^^  the  more  minute  Variatbns  in  the  Air's  Prcflure  fenfibltf, 
i/fW'i,^-  Dr.  Hook  invented  the  Wheel  Barometer.     But  this  did  not  anfwer  fully  the 
S^'h  \    defigncd  Exaftncfe,  both  for  that  the  Mercury  being  apt  to  ftick  againft  the 
n.  \%^  '  Sides  of  the  Glafe,  would  rife  and  fall  per  faltum  all  at  once  -,  and  becaufe  it  is 
P*  *4».       very  difficult  to  adjuft  the  apparatus  of  this  Inftrument,  as  alfo,  that  it  is  ex- 
ceeding apt  to  be  out  of  order  j  for  which  Reafons  it  is  at  prefent  almoft  wholly 
hid  afide. 

Upon  this,  in  June  1668.  Cas  appears  on  the  Journal  of  the  Rcyal  Society)  he 
bethought  himfelf  of  another  Device  to  do  the  ftrte  Thing  5  which  was  to 
cncreafc  the  Divifions,  by  putting  coloured  Spirit  of  Wine,  or  fome  other  Li- 
quora  not  capable  of  freezing,  on  the  Mercury,  which  Liquor  was  made  to 
rife  as  the  Mercury  fell,  and  fall  as  it  rofe,  in  a  narrow  Cane,  (o  as  to  make 
the  utmoft  Limits  about  two  foot  afunder.  But  yet  he  was  not  iatisfied,  till 
he  had  found  out  the  Means  of  encreafing  the  Divifions  of  the  Barometer  ad 
kbitum^  which  he  produced  before  the  Royal  Society  at  their  Meeting  on  Feb.  3, 
1685.  ^.  vet.    The  Contrivance  whereof  is  this : 

The 
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The  Cylinder,  A^  may  be  of  whax  Diameter  you  pleafe,  the  bigger  the  ^'if- 

\)euer,  but  ic  need  not  be  above  2  Inches  long;}  ,the  Cane^  J  Z)»  mud  be  (9 

long  that  the  upper  Part  of  the  Cylinder,  S,  may  be«  29  Inches  x  fuch  a  Part 

of  the  Height  of  the  other  Caaei  B  C,  as  the  Weight  or  fpecifick  Gravity  of 

the  Liquor  that  is  to  fill  that  Cane,  U  Ko  the  ipc<;ifiqk  Gravity  of  Mercury, 

below  the  line,  A  S,  in  the  Cylinder,  A.    T|ie  third  Cylinder,  C,  may  be 

as  high  as  you  pleafe  above  the  Cylbder,  B^  but  is  nn9fl  conveniently  made, 

fo  as  the  Square  of  the  Diameter  of  the  Cane,^^,C,..^  tp  the  Square  of  the 

Diameter  of  the  Cylinders,  B  or  C,  (which  rauft  be  exadkly  equal),  as  the  Rife 

of  the  Mercury  in  the  Cylinder,  £,  ip  to  the  whole  jCength  of  ti>c  pane,  B  C  \ 

for  in  this  Cafe  there  will  be  nothitig  iuperfluous,  .bujc  the  Divifions enlarged  xo 

iheutmoft  Advantage.  ...  ./.      :  . 

As  to  the  Method  of. filling  this  ^a^pfcope^  thpugh  the  Inventpr  hatl^  not  as 
yet  declared  his  own  Contrivance  for  tlie  doing  it,  ^ec  it  will  not  be  unnecefia- 
ry  to  (hew  here  how  it  may  be  dc«e.  One  Way  (and  the  befl  that  occurs  at 
preient)  is  to  leave  a  fmall  Hole  ^t  the  Top  of  the  ;Cy Under,  Ay  and  another 
near  the  Top  of  the  Cylinder,  5  ^  this  latter  being  well  ftopt,  pour  in  as  much 
Mercury  at  the  other  Hole,  in  A9  as  fhalJ  fill  both  .P^np?  as  high  as  the  Level 
of  the  faid  Hole  ;  which  done,  flop  either  by  hermetically  fealing  it,  or  elfe 
by  a  Drop  of  Seal- wax  (the  Glafs  being  firft  gromid  rough  to  make  it  ftickj  in 
the  Hole,  A-,  then  opening  the  Hole  in  B,  draw  off  as  much  of  the  Mercury 
of  the  Cane,  BC^  till  it  will  run  no  longer ;  which  done,  ftop  firmly  the  Hole 
in  B  (which  may  be  done  as  you  pleafe,  there  being  no  Preffure.againft  you) 
and  you  will  have  the  Cylinder,  A,  evacuated  of  Air,  for  your  Purpofc,  and 
the  Height  of  the  Mercury  will  be  as  is  ufual  in  the  ordinary  Plain  and  Wheel 
Barometers.  Then  pour  into  the  Cane,  B  C,  as  muc^  »Spirit  of  Wine  tinged 
with  Cochineal,  and  Oil  of  Turpentine,  equal  Pafts  of^each,  a?  ihall  (land 
above  the  Surface  of  the  Mercury  fo  many.  Feet  as  you  make  the  enlarged 
Scale  of  your  Barometer,  or  as  is  between  the  Middle  of  the  Cylinders  j?and  C; 
and  you  will  find  the  Mercury  fink  in  the  Cane,  B  C,  and  rife  in  the  other 
Cane,  AD^  in  fuch  Proportion,  that  each  13  Foot  of  Oil  and  Spirit  will  raifc 
the  Mercury  10  Inches:  This  done,  you  mud  pour  on,  by  the  Cane,  B  C, 
fi>  much  Mercury  as  may  fill  up  the  Cylinders,  A  and  JS,  to  fuch  Heiehts, 
confidcring  the  prefent  Weight  of  the  Atmofphere,  that  the  Surface,  of  the 
Mercury  in  both,  may  at  the  utmoft  Limits  (which  have  not  in  England  been 
found  to  exceed  30,  6  and  28,  6  Inches)  always  fall  within  the  Bodies  of  the 
Cylinders,  and  never  enter  into  the  Canes. 

Here  note.  That  thefe  Liquors  are  chofcn  upon  two  Accounts ;  Firft,  they 
are  exceeding  near  of  a  Weight,  and  Spirit  of  Wine  highly  reftified  is  fome-  . 
what  lighter  than  Oil  of  Turpentine^  but  by  a  very  fmall  Addition  of  Phlegm 
or  Water,  the  Spirit  wiil  preponderate  and  beundermoft;  fo  that  you  may 
make  them  as  near  of  a  Weight  as  you  pleafe,  and  confequently  a  Cylinder  of 
the  Oil  infcnfibly  differing  from  an  equal  Cylinder  of  Spirit  of  Wine.  Second- 
If,  They  are  Liquors  that  will  not  mix ;  fo  that  the  Oil  of  Turpentine  fwim- 
roing  on  the  Top,  will  be  divided  by  a  Line  only  from  the  tinged  Spirit  of 
Wine,  which  the  Oil  will  keep  from  evaporating. 
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The  EBeO:  of  thb  BaroTcdpe  wUl  be,  that  when  the  Atmd|>here  is  heavy, 
and  the  Mercury  raifcd  high  in  the  Cylinder  J,  and  retired  out  of  5,  the  Spi- 
rit of  Wine  will  defccnd  into  the  Cylinder  5,  and  the  Oil  of  Turpentine  will 
fill  the  Cane,  fo  as  tamake  the  Partition  of  the  two  Liquors  near  the  Cylinder 
B.  But  on  the  contrary,  when  the  Air  is  light,  the  Mercury  will  fink  in  yf, 
and  rife  in  5,  fo  as  to  drive  the  Spirit  of  Wine  into  the  Cane,  and  the  Oil  of 
Turpentine  into  the  Cylinder  C,  fo  that  the  Seftion  of  the  two  liiquors  will  be 
near  C,  and  the  Variation  of  the  Height  of  the  Mercury  will  be  enlarged  in- 
to almof!  the  Length  of  the  Cane,  withdui  that  the  Counter-prcflure  from  the 
Liquors  will  be  in  the  leaft  altered,  the  Height  and  Weight  of  the  incumbent 
Gylinder^  being  always  the  £ime. 

That  little  Alteration  that  may  happen  by  the  Dilatation  and  ContraAion  of 
the  Spirit  of  Wine  by  Heat  and  Cbld,  which  ought  to  be  accounted  for,  may 
be  beft  difcoreredl  by  a  Thermometer  hanging  by  it,  (containing  the  fame 
Quantity  of  the  Spirit  of  Wine,  and  whole  Cane  is,  as  near  as  may  be,  of  the 
fame  Diameter  with  the  Cane  B  C,  m  the  Barometer  J  whofe  Dcfcent  and 
Afcent  muft  be  added  and  libftrafted  to  reduce  it  to  a  rigorous  Exadtnefi ;  but 
it  is  ftin  worth  while  to  enquire  if  the  Mercury  itfelf  do  not  Ihrink  and  fwell 
with  Cold  and  Heat,  fbas  not  to  need  this  Correction. 

g 2.  A  The  Head  of  the  Tube,  with  its  narrow  Neck,  to  bridle  the  Blow 

ii.»3«.P'4.  of  the  Mercury,  as  formerly  dircdted  for  a  portable  Barometer. 
'^^•*-  B.  The  Bottom  ground  aflant. 

C  The  Crook. 
D.  D.  The  Weather  Plates. 

By  bending  the  Tube  more-or  lefi  at  C,  an  Inch  of  perpendicular  Height 
may  be  njade  2  or  3  Inches* 
BjMrSin'     3^.  AA.  A  Rtilcr  with  Teeth  on  one  Edge  of  it,  made  to  Aide  up  and  down. 
h^^,ii.a37.     ^   ^  ij^g  Fmger,  fixM  to  the  Ruler,  which  muft  be  raifed  or  deprefled  till 
^i>  3-       it  point  exaftly  to  the  Height  of  the  Mercury. 

CCCC.  The  Index  Wheel  containing  juft  as  many  Teeth  as  there  are 
Teeth  in  an  Inch  of  the  Hiding  Ruler  j,fo  that  thruftmg  up  and  down  this 
toothed.  Ruter,  you  may  at  every  Inch  turn  round  the  Index  once. 
'  DDDD.  A  Circle,  divided  into  iCo  Parts,  anfwcring  to  loo  parts  of  an 
Inch  on  the  ffiding  Ruler. 

ee.  The  Index,  which  being  faftned  to  the  Arber  of  the  Index  Wheef, 

js  drnren  round  with  it,  and  fhews  on  the  Circle,  the  parts  of  an  Inch  which 

the  Mercury  rifeth  or  falleth  in  the  Tube. 

Fig,p  4.  A.  A  long  fquare  Table :  Towards  one  End  h  erefted  a  fijuare  Column, 

cn^'  55.  upon  which  there  Aides  a  Iquare  Socket,  C,  from  one  fide  whereof  pro- 

^^'^tj^  ceeds  a  crooked  Arm,  D  E.    At  D  there  is  a  Screw-hole  to  receive  the  Screw, 

^'^4*       and  at  JE  a  Ring  to  fopport  the  Tube  of  the  Microfcope,  F.     From  the  other 

fide  the  Socket  comes  a  Ihort  Arm  G,  having  a  Screw-hole  to  receive  the  long 

Screw,  //,  whofe  Length  may  be  about  6  or  7  Inches ;  its  lower  End,  by  a  fmall 

Hole  in  its  Center,  rcfts  on  the  End  cf  a  fmall  Screw,  that  comes  through  the 

Sacw-hole,  in  the  Arm  H,  which  is  fixed  on  the  back-fide  of  the  Column-,  the 

upper  End  of  the  Screw  is  filed  lefi  than  the  Body  of  the  Screw,  and  goes 

through 
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through  the  Center  of  the  round  Plate  without  (haking ;  an^  to  prevent  its 
doing  fo,  either  upwards  or  downwards,  there  b  added  a  fpringbg  Plate,  n^ 
whi<S  keeps  the  Shoulder  of  the  Screw  dole  to  the  Underfide  of  the  Plate,  Ki 
over  this  Plate  there  goes  an  Index,  0,  and  over  that  an  Handle,  £,  upon  the 
End  of  the  Screw,  which  comes  through  the  Center  of  the  Plate,  which  t 
ibould  before  have  told  you,  is  riveted  to  the  Top  of  the  Column,  SB.  The 
Teeth  of  the  Screw  muft  be  of  that  Size,  as  to  have  juft  10  in  an  Inch.  The 
Forefide  of  the  Column  muft  be  divided  into  Inches  and  Tenths,  beginning 
about  the  Height  of  the  Socket,  H,  where  the  lower  End  of  the  Screw  refts, 
and  (b  continuing  to  the  Top  of  the  Column.  The  Limb  of  the  round  Plate 
muft  be  divided  into  an  100  Parts.  In  the  Focus  of  the  £ye-^lafs  of  the  Mi* 
crofcope  is  fixed  an  Hair,  or  very  fine  filver  Wire,  in  an  Horizontal  Pofition* 

When  you  ufe  this  Inftrument,  take  hold  of  the  Handle,  and  looking 
through  the  Microfcope,  turn  the  Screw  till  you  have  brought  the  Hair  to 
touch,  as  k  were,  the  Surface  of  the  Mercury,  m  ^  then  obierve  what  Divi« 
fions  are  cut  on  the  Column,  by  the  upper  or  under  Edge  of  the  Socket, 
which  are  Tenths  of  an  Inch.  See  likewife  to  what  Parts  the  Index  points 
on  the  Limb  of  the  round  Plate  i  which  are  Hundreds  of  a  Tenth,  or  Thou* 
fand  Parts  of  an  Inch :  When  you  perceive  the  Mercury  varied,  raife  or  de- 
prels  the  Microlcope,  till  the  Hair  be  brought  to  its  Surface,  as  before ;  then 
by  fubftrafting  the  lefler  from  the  greater  of  the  two  obferved  Numbers,  you 
wit)  have  the  Variation  in  Inches  and  thoufand  Parts. 

This  Inftrument  becomes  a  Micrometer  on  the  fame  Principles,  though  I  ^^°^-^ 
was  obliged  to  alter  itsf  Strufture  from  that  ufed  with  the  Tcklcope,  which  s.i/^'lji^ 
was  firft  invented  by  Mr,  Gafcoign^  improved  by  Mr.  Tawnl^y  and  defccibed 
by  Dr.  Hook. 

The  Thermometer  is  alio  capable  of  the  like  Improvement. 

VII.  I.  MayiSy  ^^97%  between  one  and  two  in  the  Afternoon,  on  the  Top  7i*Arf^^ 
of  Snowdon  Hilly  I  thrice  repeated  the  Torricellian  Experiment,  and  as  often  iJ'JJ^?^ 
found  the  Height  of  the  Mercury  26,  i  Inches.     And  being  come  down  to  Soowdon  * 
UMberriSy  at  the  Foot  of  the  Hill,  about  6  that  Evenings  I  as  often  found  it  ^i^^^' 
29,  4  Inches.    The  next  Day,  about  8  in  the  Evening,  I  found  the  Mercury,  1x9- p*  5^ 
by  a  tripk:  Experiment,  to  ftand  at  29,  9  Inches,  very  near  the  Surface  of  the 
Sea ;  when  at  the  fame  Time,  at  Uanerch  in  Denbyjhire  (about  25  Miles  Eaft 
from  Snowdon^  and  6  from  the  Sea,  fevertl  Foot  above  the  Surface  of  it)  by 
Mr.  Davis^s  ftanding  Barometer,  it  was  above  29,  yi:  And  the  Air  continued 
both  before  and  after  in  the  fame  State.     Hence  I  conclude^  That  the  Diffe- 
rence of  the  Air's  Prefture  on  the  Sea,  and  on  the  Top  of  Snowdon j  is  rather 
more  than  3  Inches,  8  Tenths.     I  could  have  wifhed  for  one  of  Mr,  Hmi*& 
portable  Barometers,  which  will  certainly  be  accurate  enough  for  taking  the 
Levels  for  bringing  of  Water  from  diftant  Places,  and  certainly  much  lefs  fub- 
jpEt  to  Error  5  there  being  a  Tenth  of  an  Inch  for  each  30  Yards ;  which  may  -, 

be  divided  into  many  Parts  evidently.  Siwwd^i  was  meafured  by  Mr..  CafivelU 
with  Aianf^  Inftruments,  to  be  1240  Yards  high  -,  which  abating  the  Height 
of  the  Mercury,.  3  Inches  8  Tenths,  may  icrve  for  a  Standard,  till  a  better 
be  obtaiaed  on  a  higher  Place. 

j2.  This 


^"*/^5     .  2.  This  Obfcryation  had  been  more  ufcful,  had  it  been  repeated  atfcveral 
h;  n?i33.**other  perpendicular  Heights  in  the  Afcent.     For  from  fuch  comparative  Ob' 
p^^^si-     /fervations,  we  niay  make  a  Judgment  of  the  Height  of  the  Atmolph'ere. 
ri^Mcnu." '    'VI 11.  In  Sept.  1696.    I  obferved  the  Variation  of  the  Mercury  on  the. 71^^- 
Tkfn^De^    »aw^»/ ;  and  found,  by  one  of  Mr.  ^arfs  bed  portable  Barometers,  that  it 
ham,  n.      dcfccndcd  tV  of  an  Inch  at  the  Height  of  80  Feet,  and  tt  at  160  Feet. 
236.  p.  »•        g^jj.  gj^^^  ^^^^  finding  my  Obfervations  a  little  different  from  Mr.  HalUffi 
on  Swwdon  HiU^  I  try*d  it  again,  more  nicely,  in  Nov.  1697'.  after  this  Man- 
*ner.     I  provided  a  pretty  large  glafe  Tube,  well  cleaned  :  .This  I  lodged  in 
'Wire,  and  fill'd  it  with  well  ftrain'd  Mercury  ;  which  being  cleared  of  all  Air, 
I  then  plung*d  the  Bottom  of  the  Tube  into  a  broad  Cittern  of  Mercury  ;  and 
then  fixed  both  the  Tube  and  Cittern  together,  in  a  Wire  Cafe  or  Frame.     Oii 
•the  Top  I  left  an  Eye  in  the  Wire,  to  fufpend  the  whole  Barometer  on  a  String^ 
that  it  might  hang  penduloufly,  which  is  abfolutely  neceffary ;  becaufe  if  th^ 
'  Cittern  be  deeper  on  one  Side  than  another,  or  if  the  Tube  hang  more  towards 
one  Side  than  the  other,  it  will  caufe  a  great  and  erroneous  Variation  in  the 
^Mercury  above,  according  as  the  Tube  ftands  perpendicularly,  or  not. 
'     My  Inftrument  being  thus  (I  think)  very  nicely  prepared,  I  marked  exaft- 
ly  the  Height  of  the  Quick-filver,  updn  2  narrow  Labels  of  Paper,  patted  pn 
'each  Side*  the  Tube,  both  at  the  Bottorrt,  and  in  my  Afcent  up  the  Monu- 
went.     The  Differences  of  the  Mercury's  Height  I  mcafured  with  a  decimaj 
Inch  Scale  of  thin  Brals.    The  Quantity  of  my  Afcent  I  meafured  with  a  Gun- 
/tfr*s  Chain, ,  becaufe  a  String  would  ftretch.     By  the  ricett  Obfervation  1 
•    ,  ;'.       xrould  make,  I  found  that  at  the  Height  of  82  Feet,  the  Mercury  fell  V",  of 
-  .••  -^  -   an  Ihch,  and  about  164  Feet  ^%. 

By  tarrying  above  fomcwhat  long,  I  perceived  the  Prcflure  of  the  Atriio- 
fphere  was  fomcwhat  altered  ;  fo  that  the  Mercury,  in  my  Defcefit,  was  about 
0,01  of  an  Inch  different  from  my  Obfervations  in  afcending,'  Upon  which  I 
repeated 'my' Experiment,  by  afcending  and  defcending  quicker.  At  both 
which  Times,  my  Obfervations  agreed  exaftly  with  the  firtt  Trial.  From 
whence  I  conclude,  that  at  every  82  Feet  Height,  or  thereabouts,  the  Mer- 
n.a  ^^^y  ^^'^  defcend  -^  df  an  Inch.     But  I  am  inclined  to  think,  that  the  Mer- 

*p.46. '       cury  rifeth  or  falleth,  ibmetimes  more,  fometimes  left,  at  one  and  the  fame 
Height.     As  for  Inftance,  If  the  Mercury  finketh  0,1  of  an  Inch,  at  the 
Height  of  82  Feet,  when  the  Mercury  ftandeth  at  30  Inches  in  the  Barome- 
ter, I  queryi  whether  it  will  fink  lb  much  when  the  Barometer  is  at  29  Inches. 
rbeHei^tt       IX.  It  has  been  (hewn,  by  undoubted  Experiments,  that  the  fpecifick  Gra- 
nJfc^^  vity  of  the  Air,  near  the  Earth's  Surface,  to  that  of  Water,  was  once  as  i 
mmiyEU*   to  840,  again,  as  i  to  852,  and  a  3d  Time,  in  a  very  large  Veflcl,  holding 
Ihlfu^  ten  Gallons,  as  i  to  860 ;  all  which,  confidering  the  Difficulty  of  the  Expc- 
^ibfBarthi  riment,  agree  well  enough,  the  Mercury  ftandmg  at  all  thofe  Times  about 
%^n.^U.^9  Inches^;    but  by  Reafon  'twas  Summer  Weather,    and   conlcquently 
>.  104.        the  Air  rarified,  when  all  thefe  were  try*d,  we  may,  without  fenfible  Er- 
ror, fay  in  round  Numbers,  that  the  Barometer  ftanding  at  30  Inches,  and 
in  a  mean  State  of  Heat  and  Cold,  the  fpecifick  Gravity  of  the  Air  to  Wa- 
ter,  is  as  I  to  8oo,    By  the  like.  Trials  the  Weight  of  the  Mercury  to 
t  •  Water, 
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Water,  k  as  13J  to  i,  or  very  near  it;  {o  that  the  Weight  of  Mercury  to 
Air,  is  as  10800  to  i,  and  a  Cylinder  of  Air  of  logoo  Inches,  or  900  Feet, 
is  equaJ  to  an  loch  of  Mercury ;  and  were  the  Air  of  an  equal  Dcnfity,  like 
Water,  the  whole  Atmofphere  would  be  no  more  than  5,1  Miles  high  •,  and 
iatbe  Afccnt  of  every  900  Feef,  the  Barometer  would  fink  an  Inch.  Bot 
the  ExpanHon  of  the  Air  increafing  in  the  fame  Proportion  as  the  incumbent. 
Weight  of  the  Atmofphere  decreafes^  that  is,  as  the  Mercury  in  the  Baro-; 
meter  (Inks,  the  upper  Parts  of  the  Air  are  much  more  rarified  than  the  low- 
er •,  and  each  Space  anfwering  to  an  Inch  of  Quick-filver,  grows  greater  and 
greater-,  fo  that  the  Atmofphere  muft  be  extended  to  a  much  greater 
Height. 

Thcfe  Expanfions  of  the  Air  being  reciprocally  as  the  Heights  of  the  Mer- 
cury, it  is  evident,  that  by  the  Help  of  the  Curve  of  the  Hyperbola  and  its 
AJymplotes^  the  laid  Expanfions  may  be  expounded  to  any  given  Height  of 
Mercury  i  for  by  the  55th  Prop.  Lib.  %.  Conic.  Mydorgii^  the  Reftangles /if •  s- 
ABC  E^  AKGE^  A  LD  E^  £sff .  are  always  equal ;  and  confequently  the 
Sides,  C  B^  K  G,  L  D,  &?r.  are  reciprocally  as  the  Sides,  A  B^  A  K^  A  L^ 
^c.  If  then  the  Lines,  -^5,  AK^  AL^  be  fuppofed  equal  to  the  Heights  of 
the  Mercury,  or  the  Preflures  of  the  Atmofphere,  the  Lines  CB,  KG^  LD^ 
anfi«rering  thereto,  will  be  as  the  Expanfion  of  the  Air  under  thofe  Preflures, 
or  the  Bulks  that  the  (ame  Quantity  of  Air  will  occupy  ;  which  Expanfions 
being  taken  infinitely  many,  and  infinitely  little  (according  to  the  Mdtbod  oi 
Indtvifibks)  their  Sum*  will  give  the  Spaces  of  Air  between  the  feveral  Heights 
of  the  Barometer,;  that  is  to  fay,  the  Sum  of  all  the  Lines  between  C  By  and 
K Gy  or  the  Area,  C  B  KG^  will  be  proportioned  to  the  Diftance  or  Space 
intercepted  between  the  Levels  of  two  Places  in  the  Air,  where  the  Mercqry 
would  ftand  at  the  Heights  reprefented  by  the  Lines,  A  By  AK\  to  then  ttie 
^Nures  of  the  Air,  anfwering  to  equal  Parts  of  Mercury  in  the  Barometer,  arc 
as  the  Areas,  C  B  KG,  GKLD,  D  L  M F,  fcfr.  Thcfc  Areas  again  are, 
by  the  Pemonftration  of  Gregory  of  5/.  Vincenty  proportionate  to  the  I^ga- 
rythms  of  the  Numbers,  exprcfling  the  Ratiortes  oi  AK  ta' A  By  of  AL 
to  AKy  oi  AM  to  ALy  tSc.  §0  then,  by  the  common  Table  of  Loga- 
rythms,  the  Height  of  any  Place  in  the  Atmofphere,  having  any  afllgned 
Height  of  the  Mercury,  may  moft  eafily  be  found:  For  the  Line  C  By 
in  the  Hyperboky  whereof  the  Areas  defign  the  Tabular  Logarythms,  be- 
ing 0,0144765;  'twill  be  as  0,0144765,  to  the  Difierence  of  the  Ix> 
garythms  of  30,  and  any  other  Icflcr  Number ;  fo  900  Feet,  or  the  Spac^ 
anfwering  to  an  Inch  of  Mercury,  if  the  Air  were  equally  preft  with  30  In- 
ched of  Mercury ;  and  every  where  alike,  to  the  Height  of  the  Baronieter  ^^  r; 
in  the  Air ;  where  it  will  (bnd  at  that  lefier  Number  of  Inches :  And  by  the 
Convcrfe  of  this  Proportion  may  the  Height  of  the  Mercury  be  found,  hav- 
ing the  Altitude  of  the  Place  given.  From  thefc  Rules  I  deriyj^d  the  follow^ 
bg  Tables.  .   ^ 
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Given  Heights  ef 
the  Mercury. 


Inches 

30 

29 
28 


27 
26 
25 
20 

15 

10 

5' 


o»5- 

0,1- 


0,01  — -^ 
0,001   -^^'- 


jilHiudes. 


Miles       Beet 
o 

9^5 

1862 

2844 

3863 

4922 

10947 

18715 

29662 

^48378 

91831 

110547 

-  129262 
29  or  154000 
41  or  216169  , 
53  ^  ^78338 


Given  jOtiiudes. 


Feet 

o  

1000 — 

2Q00  — 
3000  — 
4000 — 
5000  — 

Miles  I 
2 

3 

4 

5 

10 

15 
20 
25 

30  • 

4Q- 


Heights  ef  the 
Mercury. 


Inches 
30,  00. 
28,  91. 
27,  86. 
26,  85. 
25,  87. 

24*  93- 
24f  67. 
20,  29. 
i6,  68. 

^h  7^- 
II,  28. 

4,  24. 

I,  6o. 

o,  95. 

Pf  23. 

o,  08. 

0,  012. 


1^.9^ 


Upon  thefe  Suppofitions  it  appears,  that  at  the  Height  of  41  Miles,  the 
Air  is  fo  rarBied  as  to  take  up  3000  Times  the  Space  it  occupies  here;  and  at 
53  Miles  Irigh  it  would  be  expanded  above  30000  Times  5  bjt  'tis  probable, 
that  the  utmoft  Power  of  its  Spring  cannot  exert  itfclf  to  fo  great  an  Exten- 
fion,  and  that  no  Part  of  the  Atmofphcre  reaches  above  45  Miles  from  the 
Surface  of  the  Earth. 

This  fcems  confirmed  from  the  Obfervarions  of  the  Crepufctdum^  which  is 
obferved  cominonly  to  begin  and  end  when  the  Sun  is  alxxit  18  Deg.  below 
the  Heritson ;  for  fuppofing  the  Air  to  refledt  Light  from  its  moft  rarified 
Parts ;  and  that  as  lon^  as  the  Sun  illuminates  any  of  its  Atoms,  they  are  vi- 
ISble  to  an  Eye  not  mterceptcd  by  the  Curvity  of  the  Earth,  it  will  fol- 
low, that  the  Proportion  of  the  Height  erf  the  whole  Air,  to  the  Semi* 
diameter  of  the  Earth,  is  much  about  as  i  to  90,  or  as  the  Excels  of  the 
Secant  of  about  8  i  B^.  to  Radius.  For  if  £  be  the  Eye  of  the  OI> 
fcrvcr,.  5,  a  Place  where  the  Sun  fets  at  the  End  oi  Twilight  m  £, 
anct  the  Arch  £0  5,,  or  7C  A^  be  found  18  peg.  the  Exccfs  of  the 
Secant  of  HkBf  thereof,  E  €  /7,  would  be  the  Height  of  the  Air,  viz. 
G  H:  But  the  Beam  of  the  Sun,  AS  H^  and  the  vifual  Ray,  £  £F,  do  each 
of  them  fufier  a  Refraction  of  about  32  or  33  Min.  whereby,  being  bent  in- 
wa(4s  ftom  H^  towards  G,  the  Height  of  the  Air  need  not  be  lb  great  as  if 

they 
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they  went  ftrcighr;  and  having  from  the  Angle  ECS^  taken  the  doufclo  Re* 
fraction  of  the  Horizpnfal  Ray,  the  half  of  the  Remainder  wili  be  8^  Deg.  ar- 
rittr;  whole  Secant  iDeingioiii,  it  follows  that  as  ioooq  to  hi,  ib  the  Semi> 
diameter  of  the  Earth,  fuppoJcd  4000  Miles,  to  44,4  Miles ;  which  will  be  the 
Height  of  the  whole  Air,  if  the  Places,  £,  5>  whofe  vifiblc  Portions  of  the  Att 
inofphere  ERZHy  and  SHKBj  juft  touch  one  the  other,  be  18  Dcg.  afundcr. 

At  this  Height  the  Air  is  expanded  into  above  3000  Times  the  Space  it  oc- 
cupies here,  and  we  have  feen  the  Experience  of  cond'enfing  it  into  the  60 
Part  erf* the  &me  Space-,  fo  that  it  ihould  feem,  that  the  Aic  is  a^Subftance 
capable  of  being  compreffed  into  the  1 80000  Part  of  the  Space  it  would  natu- 
rally take  up,  when  h-ec  from  Preffure :  Now  what  Texture  of  Compofition 
of  Parts  Ihall  be  capable  of  this  great  Expanfion  and  Contraftion,  feems  a  ve» 
ry  hard  Queftion  ;  and  which,  I  fuppofe,  is  fcarce  fufficiently  accounted,  for, 
by  the  comparing  it  to  Wool,  Cotton,  and  the  like  fpringy  Bodies. 

•Tis  true,  the  Weight  of  the  whole  Atmofphere  is  various,  being  counter- 
poilcd  fometimes  by  28t  Inches  of  Mercury,  and  at  other  Times  by  no  left 
than  30^,  fo  that  the  imder  Parts  being  preflcd  by  about  a  15th  Part  le& 
Weight,  the  fpecifick  Gravity  of  the  Air  upon  that  Score^  will"  fometimes  be 
a  15th  Part  lighter  than  another  5  bcfides.  Heat  and  Cold  does  very  confide^ 
rably  dilate  and  contradJ:  the  Air,  and  confequently  alter  its  Gravity  ;  to  which 
add  the  Mixture  of  Effluvia  or  Steams  rifing  from  almoft  all  Bodies,  which 
affiroulating  into  the  Form  of  Air,  are  kept  fufpended  therein,  as  Salts  dif- 
iblved  in  Liquors,  or  Metals  in  corroding  Menftrua-,.  which  Bodies  being  all 
of  them  very  much  heavier  than  Air,  their  Particles  by  their  Admixture  muft 
needs  encreafe  the  Weight  of  that  Air  they  lie  incorporated  withal,  after  the 
lame  manner  as  melted  Salts  do  augment  the  fpecifick  Gravity  of  Water. 
•Tis  alfo  true,  that  the  Condenfetions  are  not  poffible  -beyond  certain  De- 
greey;  for  being  compreffed  in  an  Sooth  Part  of  the  Space  it  takes  up  herc^ 
hs  ConGftence  will  be  equally  denfe  with  that  of  Water,  which  yields  not  to 
any  Force  whatfoever,  as  hath  been  found  by  feveral  Experiments  tried  here,, 
and  at  Florence  by  the  Academia  del  Cimento  j  nor  can  the  Rarefadion  proceed 
'  in  infinitum  \  for  fuppofing  the  Spring  whereby  it  dilates  itfelf,  occafioned  by 
what  Texture  of  Parts  you  pleafe,  yet  muft  there  be  a  determinate  Magnitude 
of  the  natural  State  of  each  Particle,  as  we  fee  it  is  in  Wool,  and  the  like^ 
whofe  Bodies  being  compreffible  into  a  very  fmall  Space,  have  yet  a  de- 
terminate Bulk  which  they  cannot  exceed,  when  freed  from  all  manner  of 
Preffure. 

Theft  Objeftions  difturb  the  Geometrical  Accuracy  of  theie  ConclufiQiw 
drawn  from  the  fpecifick  Gravity  of  the  Air,  obferved  at  any  Time  j  but  the 
Method  here  fhewn  will  compute,  by  a  like  Calculation,  the  Heights  of  the 
Quick-filver,  and  the  Rarefaftions  of  the  Air  from  any  affigned  Height  of  the. 
Barometer  at  the  Earth's  Surface,  and  any  fpecifick  Gravity  giiren;  As  ta 
the  Condenfation  and  Rarefaction  by  Heat  and  Cold,  and  the  various  Mi:^. 
totes  of  aqueous  and  other  Vapours,  thefe  two  Objedlions  fccm  generally 
to  compen£ite  each  other  1  for  when  the  Air  is  r^rified  by  Heat,^  jfhe  Va- 
poon  are  raifcd  moft  copioufly,  ib  that  tho*  the  Air,  properly  fo  call'd*  bq 
expanded,  and  confequently  lighter,  yet  the  Interftices  thereof  being  croud- 
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cd  full  of  Vapours  of  much  heavier  Matters,  Bulk  for  Bulk,  the  Weight  of 
the  Compofitum  may  continue  much  the  fame ;  at  Icaft  a  moft  curious  £xj^- 
timent  made  by  the  ingenious  Mr.  John  Cafwel  of  Oxford^  upon  the  Top  of 
Snowdon  HiH'm  Caernarvon/hire^  leems  to  prove  that  the  firfl:  Inches  of  Mercury 
have  their  Proportions  of  Air  near  enough  to  what  I  now  determine ;  for  the  * 

Height  of  the  Hill  being  1240  Yards,  or  very  near  it,  he  found  the  Mercury 
to  have  fobfided  to  25,6  Inches,  or  4  Inches  below  the  mean  Altitude  there- 
of at  the  Level  of  the  Sea,  and  the  Space  anfwcring  to  4  Inches,  by  my  Cal- 
culation fhould  be  1288  Yards:  And  it  agrees  as  well  with  the Obfervation  in 
the  Appendix  to  Mr.  PafcalPs  Book,  de  l^Equililre  des  Liquers^  made  on  the 
high  Hill  in  jlwvergne^  callM  Le  Puy  de  Domme.     So  that  the  Rarefadliori 
and  Vapours  feem  not  to  have  alter'd  confiderably  the  Gravity  of  the  under 
Parts  of  the  Air ;  and  much  above  the  Height  where  thefc  Experiments  were 
made,  do  few  Vapours  afcend,  and  the  Cold  is  fuch,  that  the  Snow  lies  con- 
tinually 5  fo  that  for'  the  more  elevated  Parts  of  the  Sphere  of  Air  there  is  * 
much  lefi  Reafon  to  doubt. 
TbeRtafrB       X.  I.  It  IS  obfcrvcd  of  the  Barometer,  that  the  Quick-filver  is  not  affedled  • 
•^J^^^'j^^with  the  Weather,  or  very  rarely,  let  that  be  either  cloudy,  rainy,  windy,  or           *• 
Jiiwryy    ferene,  in  St.  Helena^  or  the  Barbadoes:  and  therefore  probably  not  within  die 
^^\\^^'   Tropicksj  unlels  in  a  violent  Storm  or  Hurricane,    The  firft  is  affirmed  by  Mr. 
jfi  970'       Halley,  who  kept  a  Glafs  near  two  Months  in  the  Ifland  of  St.  Helena^  and 
the  other  of  Barbadoes  ftands  upon  the  Credit  of  odr  Regiflers. 

2.  In  Enghndy  in  a  violent  Storm,  or  when  the  Quick-filver  is  at  the  very         \ 
loweft,  it  then  vifibly  breaks  and  emits  fmall  Particles,  as  i  have  more  than  "' 

once  obferved ;  which  Diforder  I  look  upon  as  a  kind  of  Fretting  ;  and  con-  i 

fcquendy  at  all  Times  of  its  Defcent,  it  is  more  or  lefi  upon  the  Fret.  | 

In  this  Diforder  of  the  Quick-filver,  I  imagine  it  hath  its  Parts  con  traded^  ^ 

and  clofer  put  together ;  which  fcems  probable,  for  that,  for  Example,,  the.  j 

Quick-filver  then  emits,  and  Iqueezcs  out  frefh  Particles  of  Air  into  the 
Tube,  which  encrcafing  the  Bulk  of  the  Air,  and  confequently  its  Elafticity, 
the  Quick-filver  is  necefliarily  deprefs*d  thereby^  that  is,  by  an  external  Force 
or  Power ;  and  alfo  the  Quick-filver  mufl  of  itfelf  come  clofer  together,^  ia  its  \ 

own  internal  Parts,  that  is,  defcends,  for  both  Reafons. 

And  that  much  Air  is'mixed  with  it,  appears  from  the  Application  of  a 
beated  Iron  to  the  Tube,  as  is  pradlifed  in  the  purging  of  it  that  way ;  and. 
alfo  for  that  polifliM  Iron  will  ruft,  though  immersed  in  it,  as  forae  Philofo- 
phers  have  lately  obferved. 

Now  when  the  Quick-filver  riles  in  the  Pipe  (which  it  certainly  does  both  1 

m  hot  and  frofty  Weather)  it  may  then  be  faid  to  be  in  a  natural  State,  free,  ' 

open,  and  expanded  like  itfelf,  which  it  feems  it  ever  is  withia  the  Tropicks^  ^ 

and  with  us  only  in  very  hot  and  very  frofty  Weather.     But  when  it  de*  f 

fcends,  it  is  then  contrafted,  and  as  it  were  convulfed  and  drawn  together,.  * 

as  it  moftly  it  in  our  Gimate  of  Engtandy  and  more  or  leis,^  as  we  guels,  in  all 
Places  on  this  Side  the  Trench.  Which  Contraftion  plainly  appears  from  the 
concave  Figure  of  both  Superficies,  not  only  in  that  of  the  Quick-filver  b  the. 
Tube,  jbot  alfo  (if  well  obferved  J  in  that  which  ftagnates  in  the  Pot.  or  Difk 

The 
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The  Difficulty  feems  to  lie  in   the  reconciling  the  fame  Efftdt  of  the 
Quick-filver*s  riSng  in  the  Tube,  from  fuch  feemingly  different  Caufes,  as 
great  Heat  and  intenfe  Froft:  and  thofe  who  (hall  willingly  aflent  to  us  in  one' 
Particular,  and  grant  us  Warrnth  as  a  probable  Cauie  of  its  Reftitution  to  its 
Nature,  will  yet  be  at  a  Stand  how  to  imagine,   that  great  Froft  likewifc* 
fiould  bring  the  Quick-filver  nearer  its  own  Nature  too.    I  anfwer,   that 
Salts  liquified  will  coagulate  or  cryftallize,  that  is,  will  return  to  their  own 
proper  Natures,  both  in  Cold  and  in  Heat ;  and  therefore,  tho*  moft  Men  • 
praftife  the  fctting  them  in  a  cool  Cellar  for  that  Purpofe,  yet  fome  (as  Zwel- 
fer)  advife,  as  the  beft  Means  to  have  them  fpeedity  and  fairly  cryftallized, 
to  keep  them  conftantly  in  Balnea.     Thus  alfb  the  Lympha  of  thfc  Blood 
does  become  a  Jelly,  if  you  fet  it  in  a  cool  Place,  and  the  fame  is  by  Warmth 
in  like  manner  infpiflated.    Again,  that  it  is  no  new.Opinion,  that  Water  is  ' 
naturally  Ice,  if  no  Difquiet  from  fome  external  Accident  hinder.    Borni- 
cbius,  the  learned  Daney  has  (aid  fomething  for  it :    And  altho*  fome  may 
think  that  what  he  hath  faid,  was  a  mere  Compliment  to  his  own  frozen 
ClimztCj  yet  I  dare  venture  to  add,  in  Confirmation  of  that  Doftrihe,  that 
Salt  is  naturally  Rock,  that  is,  naturally  foffile, .  not  liquid ;  and  yet  this  is 
moft  like  Ice  of  any  thing  in  Nature,  not  only  becaufe  of  its  Tranfparency,  but 
alio  for  its  eafy  Liquefaftion,  and  the  fudden  Impreflions  and  Ctianges  which 
Air  makes  upon  it,  fo  that  it  is  fcarce  to  be  prcfervied  in  its  natural  State  of 
Cryftallization.    Alfo  Salts  of  all  forts  feem  naturally  to  propagate  themfelves 
in  a  hard  State,  and  to  vegetate  in  a  dry  Form.   The  like  is  to  be  obferved  in 
Quick- filvcr,  of  its  being  a  hard  Rock,  and  alfo  from  its  Willingnefe  to  em- 
brace upon  all  Occafions  a  more  fix'd  State,  as  in  its  Atnalgamizing  with  al- 
moft  all  forts  of  Metals. 

It  will  not  be*  amifs  by  way  of  Corollary,  to  add  a  Note  or  two  about 
healthful  and  Gckly  Seafons,  more  particularly  as  they  may  refer  to  this  Pbie- 
fiomenan  of  great  Cold  and  Froft.  If  therefore  Quick-filver  and  Liquids  are 
Rcareft  their  own  Natures,  and  have  left  Violence  done  to  them,  in  very  cold 
and  very  hot  Seafons,  the  Hupiours  of  our  Bodies,  as  Dquids,  in  all  Pro- 
bability, muft  be  in  fome  meafure  accordingly  affefted.  And  that  there- 
fore Cdd  is  healthful,  I  argue  from  the  vaft  Number  of  old  Men  and  Wo- 
men, to  be  found  upon  the  Mountains  of  England^  comparatively  to  what  are 
found  clfcwhere. 

Again,  the  Blood  itftif,  or  the  vital  Liquor  of  Animals  equivalent  to  it,  is 
in  moft  Kinds  of  Animals  in  Nature  fenfibly  cold  ;  for  that  the  Species  of 
Quadrupeds  and  Fowls  are  not  to  be  compared  for  Number  to  Fifties  and 
lofofb ;  there  being,  in  all  Probability,  by  what  I  have  obferved,  above  a 
hundred  Species  of  thcfe  latter  Creatures,  whofe  vital  Juice  is  cold,  to  one  of 
the  former :  But  becaufe  we  moft  converfe  with  thofe  whofe  vital  Juice  is  hot, 
w€  are  apt  to  think  the  lame  of  all. 

Again,  I  have  obferved,  which  I  offer  as  an  Argument  of  the  little  Injury 
intenie  Cold  does  to  the  Nature  of  Animals :  I  fay,  I  have  feen  both  Hcxa- 
pode  Worms  fwhich  I  compare  to  the  render  Embryo's  of  fanguineous  Ani- 
mafe,  becaufe  fiich  are  in  a  middle  State)  and  Flies  of  divers  Sorts,  hard 
frozen  in  the  Winter,  aiid  I  have  taken  them  up  from  the  Snow,  and  if  I 
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call  tbem-agsunft  the  Olaf^  they  wpuld  endanger  the  bi^akttig  of  it,  and 
make  it  ring  like  ib  much  hard  Ice^  yet  when  I  pat  the  Iniech  under  the 
Glafi,  and  fee  them  befpre  the  Fire,  they  would,  after  a  ibort  Time,  nimbly 
creep  about,  and  be  gone,  if  (lie  Gia&  which  J  whelmed  upon  them,  had  not 
iecured  th^m, 

2.  It  hath  indeed  been  noted  by  a  very  wife  Phibfophcr,  in  Contradi<5tion 
to  our  EngUJh  Proverb,  which  fays,  that  A  green  Cbriftmaj  tnskes  a  fat  Chwcb- 
yard  J  that  thelaft  Plague  broke  out  here  nt  London^  after  a  long  and  fevere 
Winter  1665,  But  Ireply,  That  that  was  accidentally  only  ;  for  that  Difcafe 
is  never  bred  amongft  us,  but  comes  to  us  by  Trade  and  Infeiflion.  Tis  pro- 
perly a  Difeafe  oi  AJia^  where,  it  is  Epidemical.  And  therefore,  by  the  Pro- 
vidence of  Gods  we  are  very  fecure  firom  any  fiich  Calamities  as  the  natural 
EfFeft  of  our  Climate.  But  we  ace  not  to  judge  or  prognofticate  of  the  Salu- 
brity or  Sickiineis  of  a  Year,  from  foreign. Difeaies,  but  the  raging  of  fiich  as 
are  natural  to  the  Men  of  our.  Climate. 
Hiu*"^^"**  2.  To  account  for  the  different  Heights  of  Mercury  at  feveral  times,  *rwill 
isVp'no.  not  be  unneceiTary  to  enumerate  fome  of  the  principal  Obfervacions  made 
gpon  the  Barometer.  .. 

The  ,6rft  is,.  That  in  calm  Weather,  when  the  Air  is  inclined*  to  Rain, 
the  Mercury  is  .commonly  low.  ^ 

2.  That  in  fe.rene  good  fettled  Weather,  the  Mercury  is  generally  high. 

3.  That  upon  very  great  Winds,  .tho*  they  be  not  accompanied  with  Rain, 
the.Mercurv  finks  loweft  of  all,  with  relation  to  the  Point  of  the  Compafe 
the  Wind  blows  upon. 

4.  That,  Ceteris  Paribus^  the  greateft  Heights  of  the  Mercury  are  found 
upon  Eafterly,  and  North-eafterly  Winds. 

5.  That  in  calm  frofty  Weather  the  Mercury  generally  (lands  high. 

6.  That  after  very  great  5torms  of  Wind,  when  the  Quick-filver  has  been 
low,  it  generally  rifes  again  very  faft. 

7.  That  the  more  northerly  Places  have  greater  Alterations  of  the  Barofcope 
than  the  more  ibutherly. 

8.  That  lyithin  the  Tropicks^  and  near  them,  thofe  Accounts  we  have  had 
from  others,  and  my  own  Obfervations  at  St.  Helena^  make  very  litde  or  no 
Variation  of  the  Height  of  the  Mercury  in  all  Weathers. 

Hence  I  conceive,  that  the  principal  Caufc  of  the  Rife  and  Fall  of  the  Mer- 
cury, is  from  the  variable  Winds,  which  are  found  in  the  Tef»perate  Zones ^  and 
whofe  great  Unconftancy  here  in  England^  is  mod  notorious. 

A  fecond  Caufe  is  the  uncertain  Exhalation  and  Precipitation  of  the  Vapours 
lodging  in  the  Air,  whereby  it  comes  to  be  at  one  Time  much  more  crouded 
than  at  another,  and  confequently  heavier ;  but  this  latter,  in  a  great  mea- 
fure,  depends  upon  the  former.  Now  from  thefe  Principles,  I  fliall  endeavour 
to  explicate  the  feveral  Phenomena  of  the  Barometer,  taking  them  in  the 
lame  Order  I  kid  them  down.    Thus, 

I.  The  Mercury's  being  low,  inclines  it  to  Rain,  becaufe  the  Air  being 
light,  the  Vapours  are  no  longer  fupported  thereby,  being  become  fpecifical- 
ly  heavier  than  the  Medium  wherein  they  floated,  fo  that  they  defcend  towards 
.  tiw  Earth,  and  in  their  Fall,  meeting  with,  other  aqueous  Particles,  they  in- 
corporate 
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corpocate  together,  tnd  form  Jittte -Drops  of  Rain  4  but^Mmruiy'sibeiiig 
zt  one  time  lower  than  another,  is  the  Effeft  of  two  contrary  IIRiiids  bloW" 
ing  from  the  Place  where  the  Barometer  fkmds ;  whereby  the  Air  of  that 
Phce  is  carried  both  ways  from  it,  and  confequendy  the  incumbent  Cytin* 
der  of  Air  is  diminiihed,  and  accordmgly  the  Mercucy  finks ;  as  for  In- 
fiance,  if  in  the  German  Ocean  it  (hoald  blow  a*Gale  of  wefterly  Wiiid,  and  at 
tfae  las)e  time  an  eafterly  Wind  in  the  Irifi  Sea ;  or  if  ml^ance  it  (hoald  blow 
a  northerly  Wind,  and  in  Scotland  a  (butherly ;  it  muft  be  granted  me  that  that 
Fart  of  the  Atmofphere  impendent  over  England^  would  thereby  be  esthaufted 
and  attenuated,  and  the  Mercury  would  fubfide,  and  the  rVappprs,  which  be- 
fore floated  in  thofe  Parts  of  the  Air  of  equal  Gravity  with  themfelves,  would 
link  to  the  Earth. 

2.  The  greater 'Height  of  tlie  Barometer  is  occafioned  by  two  contrary 
Winds  blowing  towards  the  Place  of  Obfervadon,  whereby  the  Air  of  other 
Places  is  brought  thither  and  accumulated  ;  {o  that  the  incumbent  Cylinder  of 
Air  being  cncrcafed  both  in  Height  and  Weight,  the  Mercury -preffed  there- 
by muft  needs  rile  and  ftand  high,  as  long  as  the  Winds  continue  (b  to  blow ; 
and  then  th^  Air  being  fpccifically  heavier,  the  Vapours  are  better  kept  ful- 
pended,  b  that  they  have  no  Inclination  to  precipitate  and  fall  down  in'DrOps ; 
which  is  the  Reafon  of  the  fcrene  good  Weather,  which  attends  the  greater 
Heights  of  the  MerHry. 

3,  The  Mercury  finks  the  loweft  of  all  by  the  very  rapid  Motion  of-  the 
Air  in  Storms  of  Wind.  For  the  Traft  or  Region  of  the  Earth^s  Surfece, 
wherein  thefc  Winds  rage,  not  extending  all  round  the  Globe,  that  ftagnant 

^  Air  which  is  left  behind,  as.  likewife  that  on  the  Sides,  cinnot  come  in  fo  faft 
as  to  fupply  the  Evacuation  made  by  io  fwift  a  Current  -,  fo  that  the  Air  muft 
ncccfiarily  be  attenuated  when  and  where  the  faid  Winds  continue  to  blow, 
and  that  more  or  Icls,  according  to  their  Violence ;  add  to  which,  that  the  H9^ 
rizontal  Motion  of  the  Air  being  fo  quick,  as  it  is,  may,  in  all  Prt)babitity, 
take  off  fome  Part  of  the  perj^endicular  Preffure  thereof  j  and  the  *great  Agi- 
tation of  its  Particles  is  the  Reafon  why  the  Vapours  are  diflipatcd,  and  do  not 
condenfe  into  Drops  fb  as  to  form  Rain,  otberwife  the  natural  Confequence  of 
the  Airs  Rarefa<5tion.  •-- 

4.  The  Mercury  ftands  the  higheft  upon  an  Eafterly  or  North-eafterly 
Wind,  becaufe  in  the  great  Allattiick  OceaH,  on  this  fide  the  35th  Deg.  of 
North  Latitude,  the  Wcfterly  and  South-wcfterly  Winds  blow  almoft  always 
Trade ;  fo  that  whenever  here  the  Wind  comes  up  at  Eaft  a*id  Norrh-eaft, 
*tis  fore  to  be  checked  by  a  contrary  Gale,  as  foon  as  it  reaches  the*  Ocean; 
wherefore,  according  to  what  is  made  out  in  our  feccMid  Remark,  the  Air 
muft  needs  be  heaped  over  this  Ifland,  and  confequendy  the  Mercury  muft 
ftand  high  as  often  as  thefe  Winds  blow.  This  holds  true  in  this  Country, 
but  is  not  a  general  Rule  for  others  where  the  Winds  arc  under  different  Cir- 
cumftances  ;  and  I  have  fometimes  feen  the  Mercury  here  as  low  as  2^  Inches 
opon  an  Eafterly  Wind,  but  then  it  blew  exceeding  hard,  and  fo  comes  to  b^ 
accounted  for  by  what  was  obferved  upon  the  third  Remarks  • 

5.  In  Calm  Fmfly  Weather  the  Mercury  generally  ftands  high,  becaufe 
(as  I  conceive.)  it  feldom  freezes  but  when  the  Winds  come  but  of  the 

Northern 
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,  Northern  and  North^ealteni  Quarters,  or  at  leaft  unlcfi  thofe  Winds  blow  at 
•  no  great  Diftance  ofF?  for  the  Northern  Parts  of  Germany ^  Denmark,  Sweden^ 
.  JVirway,  and  all  that  Tm&  from  whence  North-eaftern  Winds  come,  are 
-fubjeft  to  aJbnoft  continual  Froft  all  the  Winter;  and  thereby  the  lower  Air 
is  very  much  tonden&d,  and  in  that  State,  is  brought  hitherwards  by  thofe 
Winds:,  and*  being  accumulated  by  theOppofition  of  the  wefterly  Wind  blow- 
ing in  the  Ocean ,  the  Mercury  muft  needs  be  preit  to  a  more  than  ordinary 
Height ;  and  as  a  concurring  Caufe,  the  (hrinking  of  the  lower  Parts  of  the 
Air  into  lefler  Room  by  Cold,  muft  needs  caufe  a  Defcent  of  the  upper  Parts 
of  the  Atmofphere,  to  reduce  the  Cavity  made  by  this  Contraction  to  an  ^- 
quiUbrium. 

6.  After  great  Storms  of  Wind,  when  the  Mercury  has  been  very  low,  it 
generally  rifes  again  very  ikft;  I  once  oUerved  it  to  rife  li  Inch  in  leis  than 
6  Hours  after  a  long  continu'd  Storm  of  South-weft  Wmd.  The  Reafon  is, 
becaufe  the  Air  being  very  much  rarified,  by  the  great  Evacuations  which 
fuch^  QOntinued  Storms  make  thereof,  the  Neighbouring  Air  runs  in  the  more 
fwifdy  to  bring  it  to  an  Mqmlibriim ;  as  we  fee  Water  runs  the  fafter  for  hav- 
ing a  great  Declivity. 
friJqJL.'  7.  The  Variations  are  greater  in  the  more  Northerly  Places,  as  at  Stock- 
'  holm  greater  than  at  Paris  (compared  by  Mr.  Pafcall)  becaufe  the  more  Nor- 
therly Parts  have  ufually  greater  Storms  of  Wind  thaflphe  more  Southerly^ 
whereby  the  Mercury  (bould  fink  lower  in  that  Extream  ;  and  then  the  Nor- 
therly Winds  bringing  the  condenfed  and  ponderous  Air  from  the  Neighbour- 
hood of  the  P^/i?,  and  that  again  being  checked  by  a  Southerly  Wind  at  no 
great  Diftance,  and  fb  heaped,  muft  of  Necefiity  make  the  Mercury  in  fuch 
Cafe  ftand  higher  in  the  other  Extream. 

8.  Laftly,  This  Remark,  That  there  is  little  or  no  Variation  near  the  E- 
quinoSialy  does  above  all  others  confirm  the  Hypothefts  of  the  variable  Winds 
being  the  Caufe  of  thefe  Variations  of  the  Height  of  the  Mercury ;  for  in  the 
Places  above  nlsimed  there  is  always  an  eafy  Gale  of  Wind  blowing  nearly 
upon  the  lame  Point,  viz.  E.  N.  E.  at  Barbadoes,  and  £.  S.  E.  at  St.  Helena  ^ 
fo  that  there  being  no  contrary  Currents  of  the  Air  to  exhauft  or  accumiT- 
late  it,  the  Atmofphere  continues  much  in  the  fame  State :  However,  upoij 
Hurricanes  (the  moft  violent  of  Storms)  the  Mercury  has  been  obferved 
very  low,  but  this  is  but  once  in  two  or  three  Years,  and  it  foon  recovers 
its  feuled  State,  about  29^  Inches. 

The  principal  Objeftion  againft  this  Doftrine  is,  that  I  fuppofe  the  Air 
Ibmedmes  to  move  from  thofe  Parts  where  it  is  already  evacuated  below 
the  jEquitibrium,  and  ibmedmes  again  towards  thofe  Parts  where  it  is  con- 
denfed and  crouded  above  the  mean  State ;  which  may  be  thought  contra- 
dictory to  the  Laws  of  Statich  and  the  Rules  of  the  Equilibrium  of  Fluids. 
But  th(^  that  Ihall  confider  how,  when  once  an  Impetus  is  given  to  a  Fluid 
Body,  it  is  capable  of  mounting  above  its  Level,  and  checking  others  that 
have  a  contrary  Tendency  to  defcend  by  their  own  Gravity,  will  no  longer 
regard  this  as  a  material  Obftacle ;  but  will  rather  conclude,  That  the  great 
Analc^y  there  is  between  the  Rifing  and  Falling  of  the  Water  upon  the 
Fbtn  and  Refiu9c  of  the  Sea,,  and  this  of  accumulating  and  extenuating  the 

Air, 


(      83     ) 

Air,  is  a  great  Argument  for  the  Truth  of  tYas  Hffo^befis.  For  as  the  Sea» 
over  again  ft  the  Coaft  of  Bffex  rifes  and  fwells  by  the  meeting  of  the  two , 
contrary  Tides  of  Flood,  whereof  the  one  comes  from  the  S.  W.  along  the 
Omxl  of  England^  and  the  other  from  the  North ;  and,  on  the  contrary, 
finks  below  its  Level  upon  the  Retreat  of  the  Water  both  wavs,  in  the  Tide 
of  Ebb  i  fo  ic  is  very  probable,  that  the  Air  may  Ebb  and  Flow  after  the 
fimc  manner ;  but  by  rcafon  of  the  Divcrfity  of  Caufes,  whereby  the  Air  may 
be  fct  in  moving,  the  Times  of  thefe  Fluxes  and  Refluxes  thereof  are  purely 
afaal,  and  not  reducible  to  any  Rule,  as  are  the  Motions  of  the  Sea,  depend- 
ing wholly  upon  the  regular  Courfe  of  the  Moon. 

XI.  I.  The  Exj>eriment  is  briefly  this ;  That  a  Tube  being  after  the  l^orri-  TbtCaufi^ 

cdlian  Way  filled  with  Mercury,  and  before  Inverfion  perfcAly  purged  of  Air,  ^/<5^irl 

-  doth,  when  inverted,  remain  top  full,  even  to  the  Height  of  75  Inches.  airyatamum. 

Mr.  Uugensy  to  render  a  probable  Caufe  of  this  ftrange  Efled,  conceiveth,  ^^Mfffu!' 
That  befidcs  the  PreflTure  of  the  Air  which  keeps  the  Mercury  fufpended  at  tens,  n.  86, 
the  Height  of  about  27  Inches,  (and  of  the  Truth  of  which  we  arc  convinced  ^'  ^*^^' 
by  a  great  Number  of  other  EfFefls  that  we  fee)  there  is  yet  another  Preflure, 
ftrongcr  than  that,  of  a  more  fubtile  Matter  than  Air,  which  without  DifH- 
culty  penetrates  Glafs,  Water,  Quick-filver,  and  all  other  Bodies,  which  we 
find  impenetrable  to  Air.    This.  Preflure,  he  faith,  being  added  to  that  of  the 
Air,  is  capable  to  fuftain  the  75  Inches  of  Mercury,  and  poffibly  more,  as 
long  as  it  works  only  againft  the  lower  Surface,  or  againft  that  of  the  Mer- 
cury, in  which  ftands  the  open  End  of  the  Tube:  But  as  ibon  as  it  can  work 
alfo  on  the  other  iidc,  (which  happens  when  ftriking  or  hitting  againft  the 
Tube,  or  intromitting  into  it  a  fmall  Bubble  of  Air,  you  give  way  to  this 
Matter  to  begin  to  aft)  the  Preflure  of  it  becomes  equal  on  both  Sides,  (b 
that  there  is  no  more  but  the  Prefliire  of  the  Air  which  fuftains  the  Mercury 
at  the  ordinary  Height  of  29  Inches. 

If  you  ask,  why  the  Quick-filver  in  the  Tube  of  this  Experiment  does  not 
feel  the  Preflure  of  this  Matter,  even  whilft  that  Veflel  is  yet  full ;  fince  Mr. 
Hiigens  luppofcth,  that  it  pierceth  without  Difficulty  the  Glafs  as  well  as  the 
Mercury,  ^c.  and  why  the  Particles  of  this  Matter  do  not  join  together  and 
begin  the  Preflure,  in  regard  that  they  go  and  come  thorough  the  whole  Ex- 
tent of  the  Mercury,  and  that  the  Glafs  does  not  hinder  their  Communication 
with  thofc  that  are  without  ? 

To  remove  this  Difficulty,  which  in  Mr.  Hugens'%  own  Opinion  is  very  great, 
he  anfwers.  That  though  the  Parts  of  the  Matter  by  him  fuppofed  do  find 
PaQagc  between  thofe  that  compofe  the  Glafe,  Quick-filver,  ^c.  yet  they 
tbcre  find  not  fufficiently  large  ones  for  many  to  pals  together,  nor  to  move 
there  with  that  Force  which  is  requifite  to  fcparate  the  Parts  of  the  Quick-- 
filver, that  have  fbme  Connexion  together.  And  this  very  fame  Connexion, 
He  &ith,  is  the  Caufe  that  though  on  the  Side  of  the  inner  Surface  of  the 
Glafi,  which  touches  the  fufpended  Mercury,  many  of  its  Parts  be  prefled 
by  the  Particles  of  this  Matter  5  yet  there  being  alfo  a  great  Number  of 
them  that  feet  no  Preflure,  by  reafbn  of  the  Parts  of  the  Glafis  behind 
which  they  are  placed,  they  retain  one  another,  and  they  remain -all  fuf^  . 
pended^  bccaufe  there '  is  much  lefi  Preflure  on  the  Surface  of  the  Quick- 
filver 


filVff  flfdt  «  coYitiguous  W  the  GMsi*  than-  upoh*  that*  Bdbw,   which  is  all' 
c^pofefd  to  the  A^oti'  of  that  Matter  which  makes  this  fecond  Prelfure. 

The  ingenious^  and  candid  Author  of  this  Solution  acknowledges  himfelf,. 
That  it  doth  not  fo  fuUy  fetisfy  him,  as  not  to  leave  fome  Scruple  behind; 
but  then  he  adds,  That  that  keeps  him  not  from  being  very  well  affured  of 
that  new  Preffure,  which  he  hath  fuppofed  bcfides  that  of  the  Air,  by  reafon 
as  well  of  the  Experiment  already  allcdged,  as  of  two  others;  which  he  fub* 
joins,  to  this  EfFeft. 

Firft^  When  two  Plates  of  Metal  or  Marble,  whofe  Surfaces  are  perfeftly 
plain,  are  put  one  upon  another,  they  do  fo  ftick  together,  that  the  upper- 
moft  being  lifted  up,  the  undermoft  follows  without  quitting  it ;  and  the  Caufe  , 
4iepeof  is  juftly  afcribed  to  the  Preflurc  of  the  Air.againft  their  two  external 
Surfaces.  He  taking  then  two  Plates,  each  of  them  but  about  an  Inch  Iquare, 
being  of  that  Matter  of  which  anciently  they  made  Looking-Glafles,  and 
clofing  them  fo  ctaftly  together,  that  without  putting  any  Thing  between, 
the  uppermoft  keeps  not  only  up. the  other,  but  fometimes  alfo  with  it  3 
Pounds  of  Lead  faften'd  to  the  lowermoft ;  and  thus  they  remain  together  as 
long  as  you  pleafe.  Having  thus  joined  them,  and  charged  them  with  3 
Pdbnds  weight,  he  fufpendcd  them  in  the  Recipient  of  his  Eilgine,  and  exhau- 
fted  it  of  Air  fo  far  as  that  there  remained  not  enough  to  fuftain  by  its  Preffure 
*as  much  as  an  Inch  Height  of  Water,  and  yet  his  Plates  disjoined  not.  He 
adds,  that  he  made  the  fame  Experiment  by  putting  Spirit  of  Wine  between 
the  two  Plates,  and  found  that  in  the  Recipient  evacuated  of  Air  they  fuftain- 
cd,  without  being  fbvered,  the  fame  Weight  they  did  when  it  was  full  of  Air. 
This  he  thinks  (hews  clearly  enough,  that  there  remains  yet  in  the  Recipient 
a  Preffure  great  enough,  after  that  of  the  Air  is  thence  taken  away ;  and  that 
there  is  no  more  Reafon  to  doubt  of  it,  than  of  the  Preffure  of  the  Air  icfclf. 

The  Second  Experiment  is.  That  whereas  the  Effedt  of  a  Siphon  of  unequal 
Legs,  by  which  you  make  the  Water  of  a  Veffel  to  run  over,  is  no  longer 
afcribtkl  to  Fuga  Vacui^  but  to  the  Weight  of  the  Air,  which  prcffing  upon  the 
Water  of  the  Veffel  makes  it  rife  in  the  Siphon,  whilft  on  the  other  Side  it 
defcends'  by  its  Weight ;  Mr.  Hugens  found  a  Means  to  make  the  Water  of 
the  Siphon  run  after  that  the  Recipient  was  cxhaufted  of  Air,  and  he  law  that 
with  Water  purged  of  Air  it  did  the  Effeft  as  well  as  without  the  Recipient 
The  (horteft  of  the  Legs  of  the  Siphon  was  8  Inches  long,  and  its  Aperture  of 
two  Lines.  And  he  will  not  have  us  doubt  whether  the  Recipient  was  well  ex- 
haufted  of  Air,  for  he  did  affure  himfelf  of  that,  as  well  by  finding  that  there 
came  out  no  more  Air  through  the  Pump,  as  by  other  more  certain  Marks. 

And  this  he  takes  for  a  farther  Confirmation  of  his  Suppofition  of  a  prefling 
Matter  mcrtt  fubtile  than  the  Air.  To  which  he  adds.  That  if  you  take  the 
Pains  of  fearching  to  what  Degree  the  Force  of  this  Preffure  rcacheth  (which  - 
he  faith  cairnot  be  better  made  than  by  purfuing  the  Experiment  with  Tubes 
fiiU  of  Mercury,  yet  longer  than  thofe  employed  by  Mr,  Boyk)  it  will  perhaps 
be  fouiid,  that  this  Force*  is  great  enough  to  canfe'  the  Union  of  the  parts  of 
Glafi,  and  6f  other  Sorts  of  Bodies,  which  hold  tm  well  together,  not  to  be 
conjoined  bot  by  their  Contiguity  and  Reft,  as  M.  Z><?i  C?f/^f  would  have  it, 
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2.  I  have  given  an  Account  of  this  odd  Pbanommon  in  my  lVeati6  ii  M^Jh^*  f 
Ik,  C^.  14.  ScboL  Prop.  13.  where  I  hinted  two  Reafons  (though  Aot  pcrfcdly  ^.^jife 
kisficd  in  cither:)  The  one  of  my  own,  concerning  the  Spring  of  tljic.Air  nc- 
cd]&7  to  put  heavy  Bodies  in  Motion,  not  impelled  by  any  other  Force :  The 
other  of  my  Lord  Brounkerj  That  there  might  be  in  the  Air  yet  a  greater 
height  or  Preflure  than  is  necei&ry  for  the  Height  of  29  Inches,  in  caie  there 
be  nothing  but  the  bare  Weight  of  Quick-Iilrer  to  be  fupported.    I  find  Mr* 
BttgtHs  to  fall  in  with  that  of  my  Lord  Brotmker^  fave  thac  what  we  compre- 
heml  under  the  Kame  of  Air^  he  calls  a  more  fubtile  Matter ;  which  alters 
fiot  the  Caie  at  all,  but  only  the  Name. 

But  furely  there  muft  be  fomewhat'more  than  this  fubtile  Matter,  to  folve 
the  Phenomenm^  notwichftanding  the  two  Experiments  now  alledged  by 
Mr.  Hugens  in  favour  of  it ;  for,  if  this  Matter  be  fo  fubtile  as  to  pre0 
rhnxigh  the  Top  of  the  Glafe  upon  the  Quick- filver,  (and  confcquently. 
through  the  Upper  upon  the  Nether  of  the  two  Marbles)  as  is  acknowledged 
(and  without  which  it  is  no  more  able  to  precipitate  the  Quick-filver  while 
impure,  and  when  it  is  in  part  fubfided,  that  when  it  is  pure,  and  the  Tube 
top  full :)  I  do  not  lee,  why  ic  (hould  not  balance  itfelf  (above  and  below^ 
in  the  fame  manner  as  common  Air  would  do,  if  the  Tube  were  pervious 
to  it  at  both  Ends,  and  the  Quick-filver,  by  the  Preponderance  of  its  own 
Weight  fall  prefently.  And  the  Aniwer,  That  though  Glafs  be  penetrated 
by  it,  yet  not  in  fb  copious  a  manner  as  where  no  Glafs  is,  doth  not  to  me 
folve  the  Difficulty ;  bccaufc  the  fame  Obftacle  doth  jufl  in  the  fame  man- 
ner remain,  when  the  Tube  is  in  part  emptied,  and  when  the  Quick-fiiver 
is  unpurged ;  the  Pores  of  the  Glafs  not  being,  by  either  of  thofe,  made 
more  open  or  more  pervious.  And  if  we  fuppofe  the  fubtile  Matter  by  Per- 
colation to  be  flrained  through  with  Ibme  Difficulty,  (as  Air  or  Water  would 
be  through  a  Cloth)  this  might  pofllbly  caule  the  Quick-filver,  when  it  does 
fink,  to  fuik  gradually,  but  not  (as  we  fee  it^  fuddenly  to  fall,  to  the 
Htright  of  29  Inches, 

The  Connexion  or  Cohefion  of  the  Parts  of  Quick  Giver,  either,  each  to 
other,  or  to  the  Sides  of  the  Glafs,  which  Mr.  Hugens  fuppofeth  to  require  fpr 
their  Separation  a  greater  Force  than  is  in  thefe  percolated  Particles,-  till  they 
have  Room  made  for  thetp  to  combine  -,  feems  to  me  the  lefs  confiderable, 
btcaufe  ic  is  not  ib  necefTary  to  feparate  them  from  each. other;  fince  they 
may  unfeparated  flide  down  by  the  Sides  of  the  Glafs,  (O  which  it  is  well 
known,  and  viflble  to  the  Eye,  the  Quick-filver  is  not  at  all  apt  to  (tick,  but 
doth  rather  decline  that  Contad ;  in  like  manner  as  we  find  Watf^r  not  apt  to 
join  with  Oil  or  Greale,  though  Water  to  Glafs,  and  Quick-filver  to  (^old, 
do  very  readily  apply  themfelves.  So  that  there  needs  no  fuch  force  to  dif- 
join  the  Quick-filver  from  the  Glafs,  whatever  there  may  be  for  disjoining  its 
Parts  one  from  another. 

If  therefore  we  fhould  fuppole  the  PrefTure  of  the  groDTcr  Air  down*; 
wards  on  A  B  ("the  Surface  of  the  ftagnant  Quick-fUver) ,  tod  con^quently^ 
by  m^ans  thereof  upwards  at  C^  fufficienc  only  to  bear  up  that  in  the 
Tube  to  the  Height  pf  /*,  but  the  Superadded  Weight  Or  jPreflSirc  of  tljoJ^'ir 
pDrer  Air  to  hold  it  up  as  high  as  7),  (75  Inches  or  more)  while  it  is  full 
Vol.  11.  E  and 
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^atuf  tHe  Quicjc-filver  well  deanfed,  as  if  lb  long  it  could  not  enter  at  Di  but 
: .  in  cafe  it  be  not  ib  ckanfed,  or  be  already  funk  to  Hj  this  purer  Air  would  en- 
ter at  D,  and  tbruft  it  down  to  /,  counter-balancing  the  Preflur^  (at  C)  of  the 
^rer,  but  not  of  the  grofTer  Air  (which  I  take  to  be  the  Sixtxi  of  the  Caufe  af- 
fign'd  Jby  Mr  Hugens:)  I  am  yet  to  feek,  why  it  may  not  as  well  penetrate' 
Z)  at  firft,  to  b^in  the  Ddcent,  as  afterwards  to  purfoc  it;  and  why  not  as. 
well  b^in  the  Defccnt  when  the  Quick-filver  is  well  clcanfcd  of  Air,  as  when 
it  is  not  fo;  and  why  alfo,  if  the  pure  Air  <Io  fr*ely  enter  at  JD,  it  does  not 
pttfet^tiy  fisin  5  or,  if  net  freely,  why,  when  it  does  fall,  it  falls  fuddenly,  and 
not  leifurely,  from  D  to  Ii  efpecially  fince  fo  fmall  a  Weight  as  DH  of  pure 
Air  (For  the  groflTcr  cannot  enter)  is  very  inconfidcrable  5  if  hot  at  all,  or  not 
freely^  prefled  by  that  incumbent  on  D ;  and  the  Adhefion  not  confiderably 
lefs,  by  being  feparated  only  at  the  Top,  while  it  yet  continues  to  touch; 
the  Sides. 

I  am  apt  therefore,  as  heretofore,  to  afcribe  the  Caufe  of  this  Phanomenon 
to  the  Spring  that  is  in  Air,  and  the  want  thereof  in  Quick-filver ;  for,  that 
in  Air  there  is  a  Spring  or  Elafticity^  is  now  undoubted  ;  but  in  Water 
cleanied  of  Air,  though  many  Experiments  have  been  attempted  to  that  pur- 
pofe,  it  has  not  yet  been  founid  that  there  is  any :  And  I  am  apt  to  think  the 
like  of  »Quick-filver,  though  I  do  not  know  that  this  has  been  yet  fo  rigo- 
roufly  eiiamin'd.  Now  fuppofing.  That  Matter  being  at  Reft  will  fo  con- 
time  till  it  be  put  in  Motion  by  fome  Forces  this  Force  may  be  either  that 
of  Percuffion  from  fome  Body  already  in  Motion  (which  is  the  Cafe  when 
the  Quick-filver  fells  by  fluking  or  ftrfking  the  Tube)  or  of  Pulfion  from 
..^a  contiguous  Body  beginning  to  move,  as  by  the  Expanfion  of  fome  adjacent 
Spring  (which  is  the  Cafe  when  the  fpringy  Parts  of  the  Air,  either  left  in  un- 
purged,  or  re-admitted  in  the  Quick  filvcr,  by  expanding  themfelves  put  the 
Quick-filver  in  Nfodon  i^  or  fome  Conatus  or  Endeavour  of  its  own,  fuch 
as  is  that  of  a  Spring,  from  whatever  Caufe  it  be,  which  I  do  not  here 
enquire,  but  has  place  only  in  Springy  Bodies;  and  therefore  if  Water  and 
Quick-filver  be  not  fuch,  'they  will  not  on  this  account  put  themfelves  in 
Motion.'  .  . 

Gravity*  or  Heavinefe  is  reputed  to  be  fuch  a  Conatus  or  Pronity  to  move 
downW^4s,  and  fo  to  put  itfelf  in  Motion  \  and  the  Wonder  at  prefent  is,  why 
it  docs  noi!  fo*  here.  But  if  this  which  we  call  Gravity  fliould  chance  to  be  not 
a  pofitive  Quality  -or  Conatus  origmzWy  of  itfelf,  but  only  the  EfFccl  of  fome 
Pulfiojl  ori^rt^on  from  without  (whifch  poffibly  may  be  the  Cafe,  and 
principally  'from  the  Spring  of  the  Air  aboijt  Us)  then  while  this  Pulfion  and 
Percuffion  IsV^anting  (however  obviated)  the  Bodies  accounted  heavy,  will  not 
ei  themfelves  4Degin  t^  falb  which  feeros  to  be  the  prefent  Cafe. 
^  And  this  is  the  -more  confideraUe,  becaufe  we  cannot,  at  leaf!  not  yet,  find, 
what  is  the  utmoft  Height  at  which  the  Quick-filver  thus  accumxilated  will  re- 
main fiiipended  y  there  having  been,  for  ot}ght  I  know,  no  Height  yet  at* 
fttn{>ted,  at  whidi,  if  cleanfed,  it  will  not  ftapd  ;  and  that  of  75  Inches,  con- 
fidering  the  Wefghtineis  of  Quick-filver^  b  a  very  gre^c  one,  being' more  than 
^c^iivakm  to  8e  JFbot  of  Water. 


(  47  ) 
My  Lord  BrM0i|<r  4Qth  a  litde  alter  the  Cifc  frofn  what  T  tak^  w  hi  tht 
Jifp^Ufis  of  Mn  Hugm  i  {or.he  fijpp&th  this  punr  Part  of  tke  Air  to  bi 
<tf  like  Natuie  ^vjth  die  groffitr  Part  (which  I  think  Mr.  Hn^ms  doth  not) 
aad»  chough  fiikr  tihan  the  reft^  lb  as  to  penetrate  Glais,  which  <cher  grofler 
win  not  ('there  betn^  in  all  ibrts  of  Gnuns,  fome  greater  dup:n(ber9|  and 
which  will  not  pals  io  fine  a  Sieve)  yet  of  a  fprtngy  Nature,  as  the  groflBsr 
Parts  are ;  which  therefore  a&s,  not  by  its  Weight  only,  but  hf^'its  ^Spring ; 
and  therefore  when  once  entered,  though  in  a  finall  Propcxtion,  ids  as  ti^ 
fedhially  at  its  firft  Entrance  as  if  the  whole  incumbent  Air  had  Adnitfiion* 
its  Spring  bebg  of  a  like  Tenfiire  with  that  of  the  outward  Air,  (as  I  haw 
bereto^re  Ihewed,  Cap.  14.  Dtf  MoiUj  Prep.  11,  12,  13.)  buit  Mr.  Hugms^% 
more*  fiibtile  Matter  than  Air,  though  he  muft  allow  it  Weigfl^,:lbf.eUe  its 
Entrance  would  be  nothing  to  the  porpofe  ;  yet  whether  he*  aUonKr  it  a 
Spring,  I  cannot  telU  nor  doth  he  inform  us.  And  when  lie.  fays,  this 
more  fubtile  Matter  than  Air  doth  without  Difficulty  penetrate  Ota6(^Wa^ 
ter,;  Quick-fiiver,  and  all  other  Bodies,  which  we  find  impenetrable  to  Air,  I 
know  not  whether  he  mean,  without  any  Difficulty,  as  the /Words  kern  to 
import;  or,  as  I  c:ot^o9:ure  by  what  follows,  without  great  Difficulty,  though 
with  Ibme. 

But  hisZ^/^j^,  if  I  miftake  not,  though  he  allows  hb  ibrsngy,  iiibtiie 
Matter  to  penetrate  Glafs,  yet  not  without  Difficulty  \  and  till*  it  have. ibme 
Roocpjnade,  as  ztHD^  whoein  it  may  recoiled  itiblf,  cannot  cxect  its  Springs ". 
and  therefore  not}  while  top  hiU  of  deanfed  Quick-filver,  but  fi>  foon  as  ibme 
Roon>  IS  made  for  it;  whereas  if  the  Quick-filver  be  not  purged  of  Air^  that 
little  Air  remaining  doth  by  its  Spring  begin  the  Motion.      .       >. 

He  thinks  it  alio  not  improbable,  and  if  it  b  piove^  ic  will  brra  goodCon* 
firmation  of  this  Hfpotbefts^  That  a  large  but  low  Tube  of  Gkfi  (fhorter  thiln 
^9  Inches)  may  (land  top  ft^ll  of  Quid^-^ver,  though  widi  a  imall  HvAt  in 
the  Top,  as  at  £1  at  lead  if  immerged  in  Water;  in  cafe  Air  be  too  fiibdle 
lor  our  Mechanicks./ 

He  might  alfo,  £itta^y  enou^  to  his  qwn  Hyfstb&fis^  have  ib  explained 
himlelf  as  to  allow  bis  more  fiibule  Parts  of  common  Air  to  penetrate  Quick* 
iSlver,  but  not  Glais*,  and  therefore,,  in  cafe  of  Room  for  it  at  BD\.  it. might 
through  the  fiagnant  Quick-filver,  and  that  at  C,  pafi  upwards  to  HDj  and 
there  exert  its  Spring. 

There  is  yet  another  way  of  explicating  the  £iit^e  Hj^lb^s^  without  allow- 
log  this  iubtile  Matter  to  pierce  the  Glafi^  which  is  this:  Our  common 
Air  being  an  Aggr^ate  of  very  heterogeneous  Parts,  we  may  well  ilippoft 
iboie  of  th^m  t<^  be  Springy,  suid  others  not  do  be  lb.  The^  fpringf  Parts 
we  may  coneave  to  be  fi>  many  confifteac  Bodies;,  like  imaii  Hairs  or  fpringy 
Threads  wrapped  up  in  difitreot.  Forms  and  yarioufly  intanglcd,  and  to 
as  to  form  many  Vacuities,  capaUe  of  aldflaittmg  (what  the  other  l^ts  of  the 
Air  9iay  be  fuppofed.  to  be)  iome:  fluid  Matsec,  which,  m^y  infinuate  into 
tboie  Vacuities  (as  Water  in  a  Bundle  of  Ru/hes)  without  difturbiug  the  Tex^ 
ture  of  thofe  ^ringy  Pafts  y  and  wfaid)  may  prds  is  a  Weight,  bult  not  is  a 
Spms^  (Of  which  Diftinftion  fee  Qfi  14.  De  M$Hi,  Sdmh  Mp.  it.  &?  SdM 
Prfp.  13.  p.7^5,*  7Jd,  7^%r  733-)    NQW.ifin.tiherairrwirwTubqthcfete 
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ft  (^Mtyof-fiich  fpmgj  Matter,   the  Spring  hereof  will  be  of  equal 
ftrength  vitk  thatof  external  Air^  (and  therefore  able  to  counterbalance  it, 
Ihougb  its  Weight  be  much  lels)  becaufe  admitted,  with  fuch  a  Ten&re,  {ibid; 
Plr(^.,%2:4  ir3x)  Bat  if  only  an  unfpringy  Fluid  <vhich  prei&th  but  as  a  Weight 
not  as  a.Sprii^)and  this  defended  by  the  Glafi  Tube  irom  any  other  Preflure, 
&ve  thac^of  Its  own  Weight,  it  will  ftill  be  too  weak  to  force  its  own  way,  till 
its  fingle  -Wdght  be  equivalent  to  that  which  it  is  to  encounter  ;  which  is  not 
offUy  the  fp^ingy  Part  of  the  Air,  *  but  aHb  that  fluid  unfpringy  Part ;  which 
though  (ixciufe  fluid)  it  would  give  way  to  a  fpringy  Body  prefTing  through 
it,  yet  not  to  this  fluid,  like  icfelf,  and  deftitute  of  fiich  a  Spring;   and  is 
therefore  abb  to  keep  it  up  .to  a  much  greater  Height  than  k  could  do  if  un* 
clean&d  ef.iptingf  Air;  fo  long,  at  leaft,  till  fome  fpringy  Body  be  ad- 
tnitted^  Or  foiiie  Goncuffion  equivalent  to  it,  put  it  in  Motion  ;  but  being  once 
in  Motion,  it  will  ib  continue  (as  a  Bullet  impelled  by  Gun-powder,  or  an  Ar« 
row  ovKtof  a  Bow)  till  flopped  by  fome  pofitive  Force  equivalent, 
vid.iof.i      I  db  not  deny,  but  that  this  Explication  may  be  fubjeft  to  ibme  Diflicukies 
penult,       j^nd  EscceptbrA;  but  I  think,  fewer  than  that  of  allowing  the  Glafe  penetra^ 
bk  by  this  fubtile  Matter ;  But  the  belt  way  to  ietde  thisBufitieis  is  by.  fuitable 
Experiments. 
^Statical        XJI..  Icaifed  to  bc  blown  at  the  Flame  of  a  I-amp  lome.Gkifi-Bubbks,  as 
jsarlfcopei    large,  thin^  and  light,  as  I  could  then  procure;;  and  chufing  amongft  them 
ttthH^'  one  that  feemed  the  leaft  unfit  for  my  Turn  (being  of  the  Bigiicls  of  a  fomc«^ 
what  large  Orange,  and  weighing  about  i  Di^.  lO  Gr.)  Icoanterpoifed  rt 
in  a  Pair  of  Scades,  that. would  lofe  their  jEquilUrium  wkh  about  the  30Fh 
Part  of  a  Grain,  and  were  fufpended  at  a  Frame.    I  placed  both  the  Balance 
and  the  Frame  by  a  good  Barofcope,  from  whence  I  might  learn  the  preitQt 
Weight  of  the  Atmolphere ;  then  leaving  thefe  Infl:ruments  together,  though 
the  &:ales  being  no  nicer  than  I  have  expreSbd,  were  not  able  to  (hew  me 
all  the  Variations  of  the  Airfs  Weight  that  appeared  in  the  Mercurial  Baro- 
fcope; yet  they  did  what  I  expedted,  by  (hewing  me  Variations  no  greater 
thai)  altered  the  Height  of  the  Quick-fitver  half  a  Quarter  of  an  Inch,  and 
perh^^  much  fmaller  than  thofe.     I  had  the  Pleafure  to  iee  the  Bubble  (bme^ 
times  ia  an  JEquUibriwn  with  the  Counterpoife ;  (bmetimes  when  the  Acmof^ 
phere  was  high,  preponderate  fo  manifeftly,  that  the  Scales  being  gently 
ilirr'd,  the  Cock  would  play  altogether  on  that  (ide,  at  which  the  Bubble  was 
hung ;  and  at  other  Times  (when  the  Air  was  heavier)  that,  which  was  at  the 
firft  but  the  Counterpoiie,  would  preponderate,  and  upon  the  Motion  of  the 
Balance  make  the  Cock  vibrate  altogether  on  its  fide.    And  this  woukl  conti- 
nue fomedmes  many  Days  together,   if  the  Air  ib  long  retained  the  j&me 
meafure  of  Gravity ;  and  then  (upon  other  Changes^  the  Bobble  wodd  regain 
an  JE^Iikrium^  or  a  Preponderance ;  {o  that  I  had  oftenrimes  the  SatisfafHon, 
by  looking  fffft  \xpoa  the  ftacical  Bardcope  (as  for  Diftindbn^s  fake  it  may  be 
called)  to  foretel,  whether  in  the  Mercurial  Barofcope  the  Liquor  were  High 
or  Low.   . 

.  If  the  Gfoood  on  which  I  went  in  framing  this  Barofcope,  be  demanded, 
the  Anfwer  in  fliort  may  be ;  i.  That  though  the  glafs  Bubble,  and  the  brals 
CooalerpQife^  at  the  Time  of  their  firft  being  weigi:id,  be  in  the  Air,  wherein 

they 


(    19    )       . 

tbey  both  are  wetghed»  as^y  of  the  Ikme  Weight  9  yet  they  are  nothing  near 
of  the  lame  Bulk,  the  Bubble  by  Reaibn  of  its  capacious  Cavity  (which  con- 
laios  nothing  but. Air,  or  ibmething  (hat  weighs  lefs  than  Air)  being,  perhaps, 
a  hundred  or  two  hundred  Times  bigger  than  the  Metalline  Counterpoifc. 
2.  That  according  to  the  Hydroftaticai  Laws,  if  two  Bodies  of  equal  Gravity, 
bat  unequal  Bulk,  come  to  be  weighed  in  another  Medium,  they  will  be  no 
longer  equiponderant ;  but  if  the  new  Medium  be  heavier,  the  greater  Body^ 
2$  being  lighter  in  Specie,  will  Ide  more  of  its  Weight  than  the  leflcr  and  more 
axnp3£t  \  but  if  the  new  Medium  be  lighter  than  the  (irft,  then  the  bigger 
Body  will  out-weigh  the  lefler:  And  this  Difparity  arifrng  from  the  Change 
of  Mediums,  will  be  lb  much  the  greater,  by  how  much  the  greater  Inequa* 
Iky  of  Bulk  there  is  between  the  Bodies  formerly  equiponderant.  3.  That, 
laying  thefe  two  together,  I  confider'd  that  'twould  be  all  one,  as  to  the  Ef^ 
fed  to  be  produced,  whether  the  Bodies  wereweighed  in  Mediums  of  differ- 
ing Gravity,  or  in  the  fame  Medium,  in  Cafe  its  fpecifick  Gravity  were  con-^ 
iklerably  alcer'd :  And  confequently,  that  fince  it  appeared  by  the  Barofcope, 
that  the  Weight  of  the  Air  was  fometimes  lighter,  the  Alterations  of  it,  in 
Fbint  of  Gravity,  from  the  Weight  it  was  of  at  firft  counterpoifing  of  the 
Bubble  of  it,  would  unequally  afl^  lb  large  and  hollow  a  Body  as  the  Bubble, 
and  fb  fmall  and  denfe  an  one  as  a  Metalline  Weight :  And  when  the  Air,  by 
an  Encreale  of  Gravity,  fhould  become  a  heavier  Medium  than  before,-  it 
would  buoy  up  the  Glafs  morerthari  the  Counterpoiie ;  and  if  it  grew  lighter 
than  ic  was  at  6rft,  would  fuflfer  the  former  to  preponderate.  '  <     . 

.  One  Morning  early,  being  told  of  a  Mift,  1  fent  to  fee  whether  it  made 
the  Air  io  heavy  as  to  buoy  up  the  Bubble ;  but  I  did  hot  learn,  that  that 
Mift  had  any  fenfible  Operatk)n  on  it. 

Though  a  fingle  Bubble  of  competent  Bignefi  be  much  preferable,  by  rea« 
ha  that  a  far  lefi  Quantity  and  Weight  ot  Glafi  is  requilite  to  ic6rnprife  an 
eqaal  Capacity,  when  the  Glais  is  blown  into  a  fingle  Bubble,  than  when  it  is 
divided  into  two;  yet  I  found  that  the  employing  of  two  inftead  of  one,  did 
not  {6  ill  anfwer  my  Expedatbns,  but  that  they  may,  for  a  Need,  ferve  the 
Tom  inftead  of  the  other,  than  which  they  are  more  eafy  to  be  procured : 
And  if  the  Balance  be  ftrong  enough  to  bear  fb  much  Gl^,  wkhout  being  in- 
jured, by  employing  two,  or  a  greater  Number  of  large  Bubbles,  the  EflTeft 
may  be  mort  con^cuous,  than  if  only  a  fingle  Bi^ble  (though  a  very  good 
wie)  were  employ*d. 

This  Infbtiment  may  be  much  improved  by  diven  Accommodations.   As, 

I.  There  may  be  fitted  to  the  Atfa  (or  Cheek  of  the  Balance)  an  Arch  of  a 
Circle  divided  into  15  or  20  Deg.  (more  or  leis,  according  to  th^  Goodnefe  of 
the  Balance)  that  the  Cock,  refting  over  againft  thefe  Divifions,  may  readily^ 
and  without  Gatkolatbn,  fliew  the  Quantity  of  the  Ai^le,  by  whkh^  when 
the  Scales  projpeod  either  Way,  the  Cock  declines  from  the  Perpendknilar, 
and  the  Beam  mm  its  Hmsomal  Parallelifm. 

z«  Thofe  that  will  be  io  curious,  may,  inftead  of  the  ordinary  Coonter^ 
poife  (of  Brafi)  Vmnploy  one  d[  Gold^  or  at  leaft,  of  Lead  \  whereof  the  latter 
bekig  c^  equal  Weip^ht  with  Brafi>  is  much  left  in  Bulki  am)  the  former 
anMonts  not  CO  h4lf  us  Kgne& 

3.  Thofe 
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.  3.  Tbofe  Faits  of  dte-Balaace,  that  may  be  nude  of  Copper  or  Braft,  with- 
out any  Prejwlice  to  the  Exadnefi,  wS]»  by  being  made  of  one  of  chofe  Me» 
tak«  be  left  fiibjeft  than  $t€el  (vhichi  yet»  if  wdl  hardened  and.pdifhed,  may 
Jaft  good  a  great  while)  to  nift  with  long  ftandipg. 

4.  Inftead  of  the  Scales,  thf  Bubble  may  be  hung  at  one  End  of  the  Beam, 
and  only  a  Q)qiiterpoife  to  U  at  the  other ;  that  the  Bean  may  not  be  burden- 
ed with  unnecefl&ry  Weight,    r 

5.  The  whole  Inftrumeiir,  if  {daoed  in  a  ihiall  Frame,  like  a  fquare  Lan- 
thorn,  with  Glais  Windows,  and  a  Hole  at  the  Top,  for  the  Commerce  of 
the  internal  and  external  Air,  will  he  more  free  from  Duft,  and  irregular  A^ 
gitadons  f  to  the  latter  of  whidi  it  will  otherwife  be  ibmetimes  incident.  1 

6.  This  Inftrument  being  acconimodated  with  a  light  Wheel,  and  an  Index 
(fiich  as  have  been  applied,  by  the  excellent  Dn  CBr.  fFrm^  co  open  Weather- 
Glades,  and  by  the  ingenious  Mr.  Hook^  to  Bamicopesj  may  be  made  to  fliew^ 
much  more  minute  Variations  than  othcrwiie. 

^  7.  And  the  Length  of  the  Beam,  and  Exquifiteneis  of  the  Balance,  may: 
eauly,  without  any  of  the  foregoing  Helps  (and  much  more  with  them)  make 
die  Inftrumeot  far  exa£ler  than  any  of  thofe  I  was  reduced  to  employ.  And* 
to  theie  Accommodationa  divers  others  may  be  ftiggeited^  by  a  farther  Coq&: 
deration  of  the  Nature  of  the  Thing,  and  a  longer  Pra£tice. 

Though,  in  fome  RffpeOs,  this  ftatical  Barofcope  be  inferior  to  the  Mcr-. 
^rial ;  yet  in  Qthers,  it  has  its  own  Advantages  and  Conveniencies  above  it. 

And,  I .  It  confirms,  ad  Ocukm^  our  former  Dofbrine,  That  the  Falling  and. 
Riling  of  the  Miercury  depends  upon  the  varying  Weight  of  the  Atmofphere ; 
$.9(;e  in  this  Banofcope  it  cannot  $e  pretended,  that  a  Puga  Vacui^  or  a  Fxoir-. 
<uks^  is  the  Caule  of  the  Changes  we  obferve.  ^.  It  fhews,  that  not  only  die 
Air  has  Weight,  but  a  (nore  cmfiderable  one  than  (bme.  learned  Men,  who 
Y^ill  allow  me  to  have  proved  it  has  finne  Weight,  will  admit;  fioce  even  the. 
Yariatipn  of  Wei^t,  in  ib  fmail.  a  Quantity  of  Air,  as  is  but  equal  in  Bulk  to  an; 
Orange,  is  qiantfeftly  di&overable  upon  fuch  Balances  as  are  none  of  the. 
niceft.  3./ThM  ftatical  Bs^olcope  w^  ofteouaKs  be  more  parable  than  the 
other*  for  many  will  find  it  more  eafy  to  procure  a  Pair  of  good  Gold 
Scales,  and  a  BtA^ble  or  two,  than  a  long  Cane  leaPd,  a  Quandcy  of  Quick- 
filver,  and  all  the  other  Requifites  of  the  Mercurial  Barofcope  \  e^ci- 
4Uy  if  we  comprize  the  Trouble  and  Skill  that  is  requjGte  to  free  the  de- 
ferted  Part  of  the  Tube  from  Air.  4.  And  whereas  the  Difficulty  of  remov-. 
ing  die  Mercurial  loftnuncnt  has  kept  Men  from  b  much  as  attempting 
t»  jdo  it,  .even  to  neighbouring  Places  \  the  eflhuial  Parts  of  the  Scale  Baroi^ 
<ope  (for  the  J^rame  is  none  of  them)  may  very  cafiiy^  in  a  litde  Room,- 
^  carriied  whether  one  will,  without  the  Hazard  of  being  4^1ed  or  injiired. 
Si  There  is  not  in  ftatical  fianofeopes,  as  io  the  other,  a  Danger  of  Uncer-. 
^p^y%  .a^  to  thfi  Goodnels  of  the  Inftrumenrs,  by  Rcafim  that  in  theie  the 
Air  is  in  fome  more,  and  in  fome  kfs  pecfe&ly  exdudei;  whereas  in  thofe». 
that  C^QdecM^o  to  no  Place.  (And  by  th^  way,  I  have  iomctimes^ 
upon  this  Aoownt^  tmn  able  to  difcoffot.  1^  mt:  oew  BarofcofK^  that  an 
e^Qa9dJ(({etmria||,QQC»  .<ow)iicbJ  comp^ed  it,  was  not  well  iieed  from 
Air.;  6,  It  being  very  poOible  to  di&ovcr  Hyds!o(l»OfiaUy».  b0tk  the  Big*.: 
..   ./  Dels 
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neis  of  the  Bubble^  and  the  Contents  of  the  Cavity,  and  the  Weight  and  Di- 
menfions  of  the  Glafly  Subftance  (which,  tc^ether  with  the  included  Air, 
make  up  the  Bubble)  much  may  be  difcover'd  by  this  Infirument,  as  to 
the  Weight  of  the  Air,  abfolute  or  refpeftive.  For  when  the  Quick-filver 
in  the  Mercurial  Barofcope  is  either  very  high  or  very  low,  or  at  a  mid- 
dle Station,  between  its  greateft  and  Icaft  Height,  bringing  the  Scale  Baro- 
meter  to  an  exaft  ^Equilibrium  (with  very  minute  Divifions  of  a  Grain)  you 
nuy,  by  watchfully  obferving  when  the  Mercury  is  rifen  or  fafleh  juft  an  Inch, 
or  a  fourth,  or  half  an  Inch,  6fr.  and  putting  in  the  like  minute  Divifions 
of  a  Grain,  to  the  lighter  Scale,  till  you  have  again  brought  the  Balance 
to  an  exquifite  Equilibrium ;  you  may,  I  lay,  determine  what  knowa 
Weight,  in  the  ftatical  Barofcope,  anfwers  fiich  determinate  Altitudes  of  the 
alcending  and  defcending  Quick-filver  in  the  Mercurial.  And  if  the  Balance 
be  accommodated  with  a  divided  Arch,  or  a  Wheel  and  Index,  thefe  Obfer- 
vations  will  aflift  you  for  the  future,  to  determine  readily,  by  feeing  the  In- 
clination of  the  Cock,  or  the  Degree  marked  by  the  Index,  what  Pollency 
the  Bubble  haih,  by  the  Change  of  the  Atmofphere's  Weight,  acquired  or 
loft.  7.  By  this  ftatical  Inftrument  we  may  be  alfifted  to  compare  the  Mer- 
curial Barofcopes  of  feveral  Places  (though  never  fo  diftant)  and  to  make 
fome  Eftimates  of  the  Gravities  of  the  Air  therein.  As  if,  for  Inftance, 
I  have  found,  by  Obfervauon,  that  the  Bubble  I  employed,  wcigh'd  juft  a 
Dracbm^  when  the  Mercurial  Cylinder  was  at  the  Height  of  29  i  Inches 
(which  in  fome  Places  I  have  found  a  moderate  Altitudej  and  that  the  Ad- 
dition of  the  i6rh  Part  of  a  Gr.  is  requifite  to  keep  the  Bubble  in  an  /Equi- 
Brium^  when  the  Mercury  is  rifen  an  8  th,  or  any  determinate  Part  of  an  Inch 
above  the  former  Starion :  When  I  come  to  another  Place,  where  there  is  a 
Mercurial  Barometer,  as  well  freed  from  Air  as  mine  (for  that  muft  be  fup-r 
poied>  if  taking  out  my  Scale  Inftrument,  it  appears  to  weigh  precifely  a 
Dracbm^  and  the  Mercury  in  the  Barofcope  ftand  at  juft  29  J  Inches,,  we 
may  conclude  the  Gravity  of  the  Atmofphere  not  to  be  fcnfibly  unequal  itx 
both  thtfe  two  Places,  though  very  diftant.  And  though  there  be  no  Barof- 
cope there,  yet,  if  there  be  an  Addition  of  Weight,  as  for  Inftance,.  the 
i6th  Part  of  a  Grain,  requifite  to  be  added  to  the  Bubble,  to  bring  the  Scales 
to  an  JEquilibrium^  it  will  appear,  that  the  Air,  at  this  fccond  Place,  is  at 
that  Time  fo  much  heavier  than  the  Air  of  the  former  Place  was,  when  the 
Mercury  ftood  at  29  J  Inches. 

But  in  making  liich  Comparifons^  we  muft  not  forget  to  confider  the  Situa- 
tion of  the  feveral  Places  \  if  we  mean  to  make  Eftimates,  not  only  of  the 
Weight  of  tbe  Atmofphere,  but  of  the  Weight  and  Denfity  rf  the  Air.  For 
iboQgh  the  Scales  will  ftiew,  as  has  been  faid,  whether  there  be  a  Difference 
of  Weight  in  the  Atmol{jiere  at  the  two  Places ;  yet  if  one  of  them  be  in  a 
Vale  or  Bottom,  and  the  other  on  the  Top,  or  Ibmc  elevated  Part  of  a  Hill,; 
it  is  not  to  be  expeAed^  that  the  Atmofphere,  in  this  latter  Place,  ftiould  gra:- 
vitate  as  much  as  the  Atmofphere  m  the  former^  on  which  a  longer  Pillar  of 
Air  does  lean  or  weigh. 

And  the  Mention  1  have  made  of  the  difiering  Situation  of  Places,  puts 
me  m  Mind  of  fomething  that  may  prove  another  Ule  of  our  ftatical  fi!a« 

roicope  V 
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rolcope  I  namely^  that  by  oaftly  poiftng  the  Babble  at  the  Pool  of  a  high 

Steeple,  or  Hill,  and  carrying  it  in  its  clofe  Frame  to  the  Top«  one  may, 

by  the  Weight  requifite  to  be  added  to  the  Counterpoife  there,  to  bring  the 

Beam  to  its  Horizontal  Podtion,  obfcrve  the  Difference  of  the  Weight  of  the 

Air  at  the  Bottom,  and  at  the  Top ;  and  in  Cafe  the  Hill  be  high  <:nough,  at 

Ibme  intermediate  Stadons:  And,  perhaps,  when  duly  improved,  it  may  alTift 

Men  to  eftimate  the  abfolute  or  comparative  Height  of  Mountains,  and  other 

elevated  Places  of  the  Earth. 

^ie  ufi  tf       XIII.  By  accurate  Barofcopes  we  may  regain  that  Knowledge  which  dill  re- 

Banmettrtj  gj^  -^  Bruccs,  and  wc  forfeited  by  not  continuing  in  open  Air,  as  they  do  for 

n.  1%%.  p.    the  moft  Part,  and  by  Intemperance  corrupting  the  Crafis  of  our  Senies. 

^S^^mome^        XIV.   I.  Dec^  26,  1669.  ui  the  Morning,  the  Weather  was  colder  than 

2^»^^*-  ever  I  found  it,  fince  I  could  take  it  by  theMeafurc  of  a  Thermometer ;  that 

vSTwri    is  fince  thefe  5  or  6  Years.     It  was  very  cold,  and  freezing  quick  ibme  Days 

^TLL?^*^'  ^^^^^  ^^  after:   And  yet,  in  this  Time  the  Mercury  hath  Ibmctimes  fallen 

55.  p.  X114.  more  than  an  Inch,  without  any  other  Change  of  Weather  than  feme  Gufts 

of  Winds,  fbme  Sprinklings  of  Snow  at  feveral  Times,  in  all  fcarce  enough 

to  cover  the  Ground  ;  and  fome  Abatements  of  Cold,  more  efpecially  when 

the  Sun  was  up.     To  note  this  Degree  of  Cold  more  particularly,  1  muft 

acquaint  you,  that  in  my  ftanch  Thermometer,  on  the  laid  26th  of  December ^ 

the  Liquor  was  at  3  i  Inches:   Whereas,  in  ordinary  brifk  Frofts,  it  is  at  7 

Inches.     Yet  here  I  muft  obfcrve,  that  fomenmes  the  Froft  diflblves,  when 

it  is  at  the  7th  Figure ;  and  fometimes  I  find  it  at  the  8th  Figure,  in  a  fmart 

Froft.     •Tis  warm  Ma^  Weather  when  'tis  at  the  loth  Figure;  and  'tis 

oot  much  above  the  12th  Figure  in  the  hotteft  Weather  of  June^   Ju/y^ 

and  Auguft. 

I  think  it  remarkable,  that  the  7th  Inch,  and  fometimes  the  8th,  in  my 
Thermometer,  fbould  abide  freezing,  and  the  Froft  increafe,  till  the  Liquor 
defcend  4^  Inches;  and  yet  that  it  fhould  not  afcend  from  the  8th  Inch 
more  than  4^  Inches  in  our  hotteft  Summer,  being  hung  in  the  lame  Place^ 
wiriiin  18  Inches  of  the  Glafs  Window,  facing  the  North- weft,  and  in  a  little 
Writing  Room,  in  the  2d  Row  of  Buildings.   But  now  I  am  ftrongly  perfuad- 
cd,  that  the  Degrees  of  Heat  and  Cold  are  not  cx:6Hy  indicated  by  the  in- 
clofed  Spirit  of  Wine :  For  when  the  Snow  melted,  and  the  Froft  was  firft 
difiblved,  without  Sun-ihinc,  the  Liquor  was  not  above  the  Height  of  5^  In* 
ches ;  poflibly  it  retains  ibme  Part  of  the  Cold  a  while  after  the  ambient  Air 
becomes  more  tepid. 
ByDr.y        2.  My  Thcrmofcope  was  firft  made  in  Dec.  1664.    The  whole  Height  of 
n^s^'p*     ^^  ^*^*'^  Cylindrick  Glais,  whofc  Cavity  was  about  \  of  an  Inch  Diameter^ 
jiis.        was  about  28  Inches ;  befides  a  fmall  Spherical  Bowl  at  the  Top,  of  about  \  of 
an  Inch  Diameter, .  and  a  Bowl  at  the  Bottom,  which  contained  the  Liquor, 
(being  Spirit  of  Wine  tinged  with  Cochineal)  of  about  2  Inches  Diameter: 
The  Space  above  the  Dquor  being,  at  the  firft  Compofure  of  it,  void  of  Air» 
«.iaf.i<9*£ive  what  it  had  out  of  the  Liquor;  wl^ich  being  warm  at  the  firft  putting^ 
in,  filled  the  whole  Cavity,  while  the  Glais  was  Hermetically  feal'd.    I  pla- 
ced it  fo,  as  never  to  be  expofed  to  the  Sun,  but  in  a  Room  that  has  a  Win-. 
Ii.p.i67.  dow  only  io  the  North  \  and  therefore  it  gives  an  Accotmt  only  of  the  Tennu 

.  perature 
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fcrature  of  the  Air  in  general,  not  of  the  immediate  Heat  of' "the  Sdmfliiiic;i 
t  is  fo  nice,    as  that  my  being  or  not  being  in  .my-  Study,  I  find  to  vary  its- 
Hdght  fometimes  almoft  ^  of  an. Inch.        i      .'  ...  '  v  ' :    .  ::'  J 

The  loweft  Mark  to  which  the  Liquor  did  fabfide  in  Jan.  and  Fih.  i66f.  n.  <f. 
iwsat  125  Inches:  At  14^  it  was  Froft  certain ;.  and  fometimes  at  15,  arid  ?•"*•• 
at  15^  (yet  this  I  often  obfervcd,.' that  the  Air  byrtheThermofcope  has  ap^  n.io.pi.69i, 
peared  confidcrably  colder,  and  the  Liquor  lower,  or  fometimes  when  there  was 
floFroft,  than  at  fome  other  Time3>  when  the  Froft;  hath   bcen.;c6nfi<fcrably* 
hard:)  The  greateft  Height  in  the  Summer  following  was  at  35,  26,  t6i. 

In  Dec.  Jan.  and  Fei.  1665*  we  had  at  14^  Froft  certain  ;  fometimes  at  15  n  55. 
or  higher  ;  and  the  loweft,  to  which  it;  did   that" Winter  defccnd^  was  i2:J:.  '•*'* 
The  Hei^t  in  the  following  Sunjmer,  1666.  was  ufually  about  19,  Id,  21  v 
the  h^heftof  all  at25.  . 

.  In  Dec.  and  Jan.  il666.  .it  was  Froft  certain,  at  about  i3i  (ah  Inch  lower 
than  the  Years  before.;  the  Liquor,  itlhould  feem'^  -.becoming  Icfe  fpirimousj 
fometimes  at  14  or  14^ :  It  was  hard  Frofty  Weather  at  12,  11^'  and  once  at. 
10 J  J  the  Weather  being  very  cold.  The  ufiial  Height  in  the  Summer  fol- 
lowing, 1667.  was  about  19,  20,  ;2i,  .and  Ae  higheft  at  24-!* 

The  Winter  following,  1667..  it  was  fcarce  certain  Froft  at  13;  but  yet 
fometimes  at  14,  or  a  litde  higher;  The  loweft,..  .to .which  it  did  defccod  that 
Winter  (bang  very  mild  zhct  Chr^mas)  was  .at.  12.  And  the  following 
Sfummer,  1 668.  ufually  about  18,  19,  20 ;  the  higheft  of  all  (the  Heat  of  that 
Summer  being  but  very  moderated  at  22.  . 

The  next  Winter  it  was  Froft  certain,  about  i2i  ;  but  fometimes  at  13, 
or  higher:  the  loweft  of  all  at  10^.  And  in  the  Summer  following,  1669. 
the  higheft  of  all  (being  but  a  cool  Summer)  not  much  above  20. 

At  Cbriftmasj  1669.  though  I  found  it  to  be  Froft  certain  about  124,  and 
ibroething  higher  than  13;  yet  hath  it  come  fometimes  lower  than  8  5  and 
particularly  Dec.  26,  in  the  Morning,  to  7^  ;  and  did  not  all  that  Day  come 
fo  high  as  8  Inches  :  Which  being  fo  much  lower  than  ever  it  had  been  in 
any  of  the  precedent  Years  of  my  Obfervation,  though  it  may,  in  part,  be  at- 
tributed to  the  difpiriting  of  the  Liquor,  yet  principally  to  the  Extremity  of 
the  Cold.  Jan.  i.when  the  Froft  feem'd  to  relent,  it  was  fomewhat  higher 
than  9  ;  and  Jan.  7,  about  13^. 

3.  The  greateft  Height  the  Spirit  did  rife  to  in  the  Thermometer,  was  two  Atberm^ 
Divifions  below  extream  Hot,  when  we  were  near  the  EquinoSlial.  ^afi7a^ 

XV.  Since  the  fame  Degree  of  Heat  does  not  proportionally  expand  all  hMr.i^ 
Fluids  ;  fome  fwellingwith  a  gentle  Warmth,  and  others  not  till  they  be  con-  ^^1^*0.^x64. 
fiderably  hot';  fome  boiling  with   a   moderate  Heat,    and  others  not  at  all ;  p.  577! 
fome  capable  of  great  Expanfion,  others  increafing  very  little;  it  may  well J^f^'^^'j^,** 
be  concluded,  that  no  one  of  them  docs  increafe  and  diminifh  in  the  fame  Pro-  rai  Fluids, 
portion  widi  the  Heat,  and  confcquently,  that  the  Thermometers  graduated  '"Jt^ll^^^ 
by  equal  Parts,  of  the  Expanfion  of  any  Fluid,  are  notfuificicnt  Standards  ot  D'^^*of 

Heat  or  Cola.  meters  iy 

This  will  be  more  evident  from  the  Experiments  which  I  made  in  the  ^^"^ 
Months  of  Feb.  and  Mar.  about  4  Years  fince  (the  ,Weather  being  reafonably  197.%!^^. 
Vol- II.  F  cold 
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coldaiid  not  freezing)  with  Water,  Mercury,  and  Spirit  of  Wine  j  whereitf 
die  following  Particulars  were  v^ry  remarkable. 

I.  I  took  a  large  Bolt-bead,  holding  about  3i  kb.  of  Water,  with  a  narrow 
Neck  to  make  the  Augment  therdof  mom  fenfible ;  and  havii^  filled  it  with 
Watery  and  feme  few  Inches  up  the  Neck ;  I  noted  exadly  to  what  Mark  the 
Water  came:  Then  I  immterled  it  into  a  Skillet  of  warm  Water,  and  let  ic 
ffamd  fi)  long,  till  I  concluded  the  warm  Water  had  communicated  its  Tem- 
per to  the  Wafer  induded  in  die  Bolt-head;  and  I  found,  that  though  the 
Watar  fitter  warm,  rnnch  beyond  tim  Degree  of  the  Summer^s  Hear,  and 
M>twithftaiiding  it  was  Winter,  yet  that  gentle  Heat  had  fcarce  any  ESkSk  in 
dilating  the  Water ;  fo  that  it  fi:arce  appeared  to  have  afcended  in  the  Neck 
of  the  Bolt-head«  Then  I  cook  the  SKilli^t,  and  let  it  over  the  Fu-e;  when 
it  was  obiervable,  that  the  Water,  as  it  grew  hot,  did  (lowly  afcend  in  tht 
Neck^  e^cially  at  firft ;  but  after  it  began  to  boil  in  the  Skillet,  the  Expan- 
fion  thereof  became  more  vifible,  and  it  afeended  apace,  till  fuch  Time  a^  it 
(iopped  again  ^  the  atmoft  Efibrt  of  boiling  Water  being  dble  to  ratle  it  no 
higher.  Then  having  made  a  Mark  at  the  utmoft  Height  whireto  it  had  arifen,. 
]  took  it  out,  and  had  the  SttisfaAion  to  obferv^,  that  though  it  was  not  raifed 
fo  high  without  a  very  ftrong  boiling,  yet  it  fubfided  very  flowly,  as  retaining 
ibme  Time  the  Space  it  had. acquired  from  the  Heat,  eyen  aftar  the  Heat  wais 
pafsM,  and  the  Gl^is  was  fo  cool  a^  to  be  touched  without  burning  the  Fin- 
gers«  Howdver,  the  next  Morning  I  found  k  reduced  to  the  firil  Mark,, 
where  it  flood  .when  at  firft  put  in,  having  k^  nothing  fenfible  by  Evaporatiob, 
during  the  Experiment ;  which  I  attribute  to  the  Length  of  the  Neck,  where- 
in the  Vapours  were  condetiied  into  Drops  beibre  they  r^ched  the  Top.  The!i 
I  examined  how  much  Water  would  raife  th^t  in  the  Neck,  to  the  Mark 
^thereto  ic  had  been  encreafed  by  boiling,  and  found  it  was  a  26th  Part  of  the 
Bulk  of  the  firft  Water ;  which,  upon  repeated  Experitneots,  I  found  to  be 
troe  J  but  it  was  obvious,^  that  Water  increaiing  fo  vety  little,  with  all  the 
Degrees  of  Heat  the  Air  receives  from  the  Sun,  was  a  Very  impit>per  Fluid 
to  make  a  Thermometer  withal ;  and  beddes,  any  freezing  Liquor  is  ufelefs 
for  this  Parpofe  in  thefe  Northern  Climates. 

2.  I  took  a  fmaller  Bolt-head^  with  a  proportional  Cane  or  Neck,  and 
filled  it  after  the  fame  Manner  with  Mercury  -,  and  having  boiled  it,  as 
above,  I  obierved  that  125  Ckjnces  of  Mercury  had  increafed  the  Space  of  810 
Grains,  or  a  74th  Part  cf  its  Bulk  when  cold.  But  it  was  very  remarkable,  that 
whereas  a  gentle  Heat  bad  fcarce  any  Effe<St  on  Water,  her^f ,  on  the  contrary,. 
the  Mercury  did  fenfibly  afcend  at  firft,  and  had  almoft  attainted  its  greateft  Ex- 
panfion  before  the  Water  boiled  in  the  Skillet.  And  after  it  boiled,  tho*  I  let  it 
ftand  very  long  over  the  Fire,.  I  could  not  difcern  that  the  moft  vehement  boil- 
ing had,  any  Effcdl  on  it,  above  what  appeared  when  it  firft  began  to  boil.  The 
Mercury  being  taken  out,  as  it  cooled,  fubfided,  and  in  a  few  Hours  returned 
to  the  Mark  whereat  it  flood  before  it  waa  put  into  the  Water.  This  Fluid 
being  fo  fenfible  of  a  gentle  Warmth,  and  withal,  not  fubjcft  to  evaporate 
without  a  good  Degree  of  Fire,  might  moft  properly  be  applied  to  the  Con- 
iruAion.  of  Thermometers,^  were  its  Expanfion  more  connderable. 

Howeverj^ 
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However,  fnull  as  it  is,  it  is  fufficient  to  difturb  the  preclfc  Nicety  of  the 
Mercurial  Barometers  (hewing  the  Counterpoife  of  the  Prefliire  of  the  At- 
tnofphere  by  a  Cy finder  of  Mercury:  For  if  Mercury  be  more  expanded, 
and  conieqa^ntly  lighter  in  warm  Weather  than  in  cold ;  it  will  neceflarily 
follow,  that  the  lame  Weight  of  Atmofpherc  will  require  a  taller  Cylinder  in 
Sammer,  and  a  fhortcr  in  Winter  to  counterpoife  it.  And  if  the  Extremity 
of  Weather  do  but  occadon  a  1 5th  Part  of  Difference,  as  'tis  probable  it 
dodi,  the  ESEcA  thereof,  on  a  Barometer,  will  be  a  Tenth  of  an  Inch  above  the 
Mean,  or  a  Fifth  in  all. 

3.  IfiU'd  the  finaller  Bolt-head  with  Spirit  of  Wine;  and  having  fet  it  irt  the 
Skillet  of  Water  over  Ac  Fire,  I  found  that  it  afcended  gradually,  as  the 
Heat  bcreafed,  but  flower  at  firft,  and  fafter  after  it  was  well  warm.  At  length 
being  arrived  at  a  certain  Degree  of  Heat,  it  would  fall  a  boiling  widi  great 
Violence,  emitting  Bubbles,  which  coming  into  the  Neck  of  the  Bolt-head, 
would  lift  all  the  incumbent  Spirits  till  they  had  made  their  Way  through. 
And  thcfe  fijcceeding  one  another  very  faft,  would  often  rarfc  the  Spirit  to 
the  Top  of  the  Neck,  and  fpill  it  i  fo  that  I  found  I  could  go  lio  further 
with  this  liquor,  than  to  that  Degree  of  Heat  which  occafioned  this  boil- 
ing, and  which  wanted  very  much  of  that  of  boiling  Water,  being  almoft 
toferable  to  the  Touch.  It  was  however  very  remarkable,  how  cxaftly  this 
Degree  of  Heat  wa^  determined  by  the  Expanfion  of  the  Spirit ;  for  in 
die  loftant  it  reached  a  certain  MarJc  on  the  Neck,  it  began  to  emit  its 
Butrf^les :  And  having  been  taken  out  a  little  to  cool  and  fubfide,  it  would  cer« 
tainly  and  conftantly  fall  a  bubbling  again,  when  upon  a  iecond  Immerfion,  it 
was  arrived  at  the  forefaid  Mark.  During  this  Experiment,  it  appeared  both  by 
the  Dew  on  the  Neck,  and  by  the  Scent  in  the  Room,  that  tho'  the  Neck  were 
about  30  Inches  long,  yet  the  Spirit  did  evaporate  very  faft  for  the  Smallnefs  of 
the  Surface  of  the  Liquor:  And  I  have  often  noted  the  like  Evaporations  con* 
denied  in  Dew,  within  the  Head  oi  the  ordinary  fealM  Thermometers,  in  very 
hot  Weather, 

This  Degree  of  Heat  which  made  the  Spirit  of  Wine  begin  to  boil,  being  de- 
termined fo  nicely  as  I  have  feid^  made  hie  conclude,  that  this  might  very 
properly  be  taken  for  the  Limit  of  the  Scale  of  Heat  in  a  Thermometer  1 
and  the  Effeft  thereof  in  the  Expanfion  of  any  other  Fluid  being  accurately 
noted,  might  be  eafily  transferred  to  any  fort  of  Thermometer  whatfoever* 
Only  it  muft  be  obferved,  that  the  Spirit  of  Wine  ufed  to  this  purpofe,  be  high- 
ly re&ifyM  or  dcphlegmed  \  fox  otherwifc  the  differing  Goodnefe  of  the  Spirit 
will  occafion  it  to  boil  fooner  or  later,  and  thereby  pervert  the  defigned  Ex- 
adtnds.  And  by  the  way,  give  me  Leave  to  hint^  that  the  fooner  or  later 
boiling  of  Spirits  or  fpirituous  Liquors  may  poflibly  be  as  good  a  Teft  of  their 
Strength  and  Perfedlbn,  as  their  Ipecifick  Gravity >  or  any  other  yet  ufed. 

The  Spirit  of  Wine  I  made  ^(e  of  was  poflibly  none  of  the  beft  j  but  I 
obferved,  that  at  the  Point  of  boiling  it  had  increafed  a  12th  Fart  in  bulk; 
which  great  Dilatation  makes  it  a  Liquor  fufficiently  adapted  to  our  Purpofe» 
were  it  not  for  the  Evaporation  thereof,  and  for  die  Difference  in  Goodnefs 
of  the  Spirit,  and  for  that,  in  Length  of  Time  it  becomes  as  it  were  Effete, 
and  lofes  gradually  a  Part  of  its  expanfive  Power. 

Fa  4.  This 
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4*  Iliis  expanfive  Power  is  iti  no  Fluid  comparably  fo  confpicuous  as  in  that 

rare  claftick  Fluid  the  Air  -,  for  by  fevcral  Experiments  that  I  have  made,  I 

find  that  the  Heat  of  Summer  does  expand  the  qrdinary  Air  about  a  30th 

wp.ifC9U,  Part;  and  that  late  honourable  Patron  of  experimental  Philofophy,  Mr.  Boyle^ 

j?475i^'**  allcdges  his  own  Trials,  proving  that  the  Force  of  the  ftrongeft  Cold  in  Eng^ 

land  does  not  contraft  the  Air  above  /o  Part.   So  that  the  fame  Air,  which  in 

extreme  Cold  occupies  12  Parts  of  Space,  in  very  hot  Summer  Weather,  will' 

require  13  fuch  Spaces:  which  is  as  great  an  Expanfion  as  that  of  Spirit  of 

Wine  when  it  begins  to  boil :   For  which  Rcafon,  and  for  its  being  fo  very 

fcnfible  of  Warmth  and  Cold,  and  continuing  to  exert  the  lame  claftick  Power, 

after  never  fo  long  being  included,  in  my  Opinion,  it  is  much  the  moft  pro- 

.   per  Fluid  for  the  Purpofe  of  Thermometers. 

Now  the  Thermometers  hitherto  in  Ufe,  are  of  two  Sorts :  the  one  (hewing 
the  different  Temper  of  Heat  and  Cold,  by  the  Expanfion  of  the  Spirit  of 
Wine,  the  other  by  the  Air :  But  I  cannot  learn  that  cither  of  them  of  either 
Sort,  were  ever  made  or  adjufted,  fo  as  it  might  be  concluded,  what  the  De- 
grees or  Divifions  of  the  faid  Inftruments  did  mean ;  neither  were  they  ever 
otherwife  graduated,  but  by  Standards  kept  by  each  particular  Workman, 
without  any  Agreement  or  Reference  to  one  another:  So  that  whatfoever 
Obfervations  any  curious  Perfon  may  make  by  his  Thermometer,  to  fig- 
nify  the  Degree  of  Heat  in  the  Air,  or  other  Things  (which  is  of  conftant 
Ufe  in  Philofophical  Matters)  cannot  be  underftood,  unkfs  by  thofe  who 
have  by  them  Thermometers  of  the  fame  Make  and  Adjuftment..  Much 
Icfs  has  the  Way  been  Ihewn  how  to  make  this  Inftrument  without  a  Stan- 
dard, or  to  make  two  of  th^m  agree  artificially,  without  comparing  them 
together. 

I  fhall  only  add,   that  whereas  the  ufual  Thermometers  with  Spirit  of 
Wine,  do  fome  of  them  begin  their  Degrees  from  a  Point,  which  is  that 
whereat  the  Spirit  flands  when  it  is  fo  cold  as  to  freeze  Oil  of  Annifeeds  ;  and 
others  from  the  Point  of  beginning  to  freeze  Water :  I  conceive  thefc  Points 
are  not  fo  juftly  determinable,  but  with  a  confiderable  Latitude :  And  that 
the  juft  Beginning  of  the  Scales  of  Heat  and  Cold  (hould  not  be  from  fuch  a 
Point  as   freezes  any  Thing,    but  rather   from  Temperature,    fuch    as  is 
in  Places  deep  under  Ground,  where  the  Heat  of  the  Summer,  or  Cold  in 
Winter,  have  (by  the  certain  Experiment  of  the  curious  Mr.  Mdriotte,  in  the 
Grottoes  under  the  Objervdtory  at  Paris)  been  found  to  have  no  Manner  of 
Effed. 
j^*/!r<^$     XVIt  I.  The  Hygrofcope  I  make  Ufe  of,  I  thus  contrived.     I  took  two 
"tTmso!  Pieces  of  Deal-board  {Poplar  would  have  been  better)  each  about  two  Foot 
Tii.tl       Jong,  and  a  Foot  or  more  in  Breadth,  AB.  Thefe  I  got  well  plained  and  fhotten, 
that  their  Edges  might  meet  even  together.   Of  thefe  two,  fct  Edge  by  Edge,  I 
faftned  each  End  between  two  Ledges  of  Oak,  CCy  of  2  Inches  broad,  and  long 
enough  to  reach  athwart  both  Boards  (but  one  Ledge,  if  it  be  thick  enough, 
might  be  made  to  ferveeach  End,  by  making  hollow  Furrows  or  Gutters  in  it 
to  receive  the  Ends  of  the  Boards)  and  fo  I  fix'd  both  Boards  in,  as  Pannels  are 
fct  in  Wainfcot.   This  done,  fuppofing  %  of  an  Inch  to  be  the  utmoft  Diftance 

that 
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tliftt  thefe  two  Boards  would  fhrink  afunder  in  dried  Weather  (for  it  mat- 
tered not  much,  though  it  Ihould  be  fomcwhat  more  or  lefs)  I  took  a  thin 
piece  of  Brals,  Z),  of  two  or  three  Inches  long  and  ^  Inch  b'road ;  and  upon 
one  edge,  towards  the  end,  I  mcafured  J  of  an  Inch  (which  was  the  ut- 
moft  Diftance  I  fuppofed  the  two  Boards  would  gape  afunder  ^which  Space 
dd,  I  divided  into  five  equal  Parts,  and  with  a  fmaJl  File  made  them  into  lb 
many  fine  Teeth,  like  thofe  of  a  Watch  Wheel  5  this  piece  of  Brafi  I  placed 
fiat,  acrois  the  Juncture  of  the  two  Boards,  nailing  its  pne  end,  by  means  of 
two  fmall  Holes,  ^3,  to  the  Board  .rf  only,  and  leaving  the  other  End,  which 
s  the  toothed  one,  free,  and  reaching  to  a  competent  Diftance  over  the  Board 
jB,  to  which  it  had  no  Coherence ;  next  I  made  a  Pinion  (confifting  of  as  ma- 
ny Teeth  as  the  Brafi  had)  ^,  upon  the  end  of  a  Piece  of  thick  Iron  Wire ; 
this  Axle,  F,  with  its  Pinion  ^,  I  fo  fattened  to  the  other  Board  J?,  by  means 
of  the  Brachioluni  £,  and  fo  adapted  to  the  Teeth  of  the  Brafe-plate,  that 
when  the  Boards  do  (brink  afunder,  the  Brafs  being  drawn  a  little  away,  muft 
needs  turn  this  Axle  (by  means  of  its  toothed  Pinion)  more  or  lefs ;  and  fo  if 
ever  it  happens,  that  the  Boards  gape  but  a  (Quarter  of  an  Inch  afonder,  thb 
Axle,  will  have  made  one  intire  Revolution:  Wherefore  I  put  a  long  In- 
dex G  G,  upon  the  Extremity  of  this  Axle,  and  made  a  Circle  round  it 
with  the  ufiial  Graduations,  numbered  from  what  Point  I  pleafed ;  and  the 
Motion  of  the  Index  back  or  forward  j  (hews  me  the  Degrees  of  the  Drought 
or  Moifture  of  the  Air,  Now  this  Axle  may  be  made  to  come  through  a 
round  Plate  of  Wood  or  Metal  that  hides  the  Contrivance,  all  but  the  Hand 
and  Figure,  as  in  a  Clock  or  Watch.  'Tis  to  be  noted,  moreover,  that  the 
Boards  muft  be  faftoed  to  the  Ledges,  only  at  the  outer  Edges,  as  at  aaaa^ 
that  they  may  have  the  more  liberty  of  fwelling  and  (hrinking  afunder.  Tho* 
the  Uygrofcope  which  I  make  ufe  of  be  none  of  the  beft  Workman(hip,  nor 
cxadly  made  after  the  Defcription  I  have  here  given  you  (the  Boards  hav- 
ing not  liberty  of  gaping  above  A  of  an  Inch)  yet  I  have  oftentimes  the  Plea- 
fure  of  feeing  the  Index  turn  10  or  20  Degrees  in  an  Hour  or  two,  and  when 
the  Air  is  changed,  will  return  as  fwiftly,  by  the  (hrinking  and  fwelling  of 
the  Boards. 

2.  AAAA^  is  a  Frame  of  Wood  for  two  Pannels  of  Deal  to  play  loole  in  By  Mr.  Co- 
at top  and  bottom,  to  which  at  the  two  ends  they  are  faftncd.     jB5,  thcp^^'^'^*"*' 
two  Pannels  of  flit  Deal,  three  foot  Deep  and  three  foot  Broad  apiece,  with'***- 
a  diftance  left  in  the  middle  for  the  Scope  of  the  Motion.    C,  the  Hand  placed 
or  faftned  by  the  Axle-tree  to  the  Plate,  and  alfo  with  Nail-holes  which 
are  to  faften  it  to  the  middle  of  the  Pannel  within  half  an  Inch  of  the 
Scope  for  Motion ;  at  the  lower  or  (horter  End  of  which  Axle-tree  there  is, 
by  a  Wire  like  an  5,  faftned  a  fmall  Silver  Chain. within  a  Straw's  breadth 
of  the  Axle-tree;  which  Chain  is  to  be  carried  and  placed  cro(s  the  Diftance 
between  the  two  Pannels,  and  faftned  to  the  Pannel  oppofite  by  a  brafs  Noo(e, 
(through  which  it  is  to  (lip,  fo  as  that  it  may  be  taken  up  or  let  down  at 
pleaiure.    Z>,  the  Roller  with  a  Weight  anfnexed,  which  by  a  String  is  faftned 
to  the  loweft  End  of  the  Hand  C;  (b  that  as  the  Relax  gives  way,  the  Weight 
will  adjuft:  the  Motion  of  the  Hand  to  the  Index  E.    £,  the  Index  of  Paper, 
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pafted  QpM  the  oppofite  Pknoel  to  the  Haid^  md  lb  as  it  is  m  this  Figiiit» 
plaoed  near  die  Topy  for  d&e  better  Advantage  of  the  Hand's  Motion  -,  and 
diis  Index  being  but  a  Quarter  of  a  Cvtdc^  is  di^Fded  into  Inches  more 
or  fewer,  according  to  the  Scope  which  the  Pannels  Hand  requires  for  their 
Motion ;  but  when  the  Relax  (hall  require  more  room  for  the  Hand,  then  the 
Chain  is  to  be  taken  up  one  Link  more,  and  fo  you  will  be  ready  for  more 
'fky  upwards  and  downwards ;  which  uktng  up,  may  yet  be  again  repeated 
when  there  is  occafioD,  or  the  Time  of  Tear  requires  it. 

Now,  if  the  Chain  be  placed  near  the  Axle-tree,  the  Motion  will  be  the 
nicer  and  larger  5  if  farther  oflf,  then  it  will  be  left  •  For  Example,  the  Mo- 
tion of  t  more  than  that  of  3^  and  3  than  that  of  4,  &^.  as  you  may  perceive 
by  the  Figures  2,3,4,5,6 ;  which  are  placed  in  this  Figure  by  the  lower  end 
of  the  Hand  near  below  the  Axle-tree  thereof. 

From  this  Contrivance  it  was,  That  I  have  for  this  5^6  Years  paft  made 
diefe  following  Observations. 

1.  That  thefe  Pannels  of  Deal-wood  will  move  by  (hrinking  moft  in  Sum- 
mer, and  iwelling  moft  in  Winter  Seafons ;  but  wUl  vary  from  this,  accord- 
ing to  die  Change,  to  the  then  more  or  lefs  Heat  or  Cold,  Moifture  or 
Drought,  that  the  Temper  or  Sealbn  of  the  Year,  fuch  as  Spring  and  Fall, 
do  produce ;  it  being  th^  more  apt  lo  Aveil  or  fhrink  on  the  fiidden,  but  not 
attaining  then  to  the  higheft  ihrinking  or  fwelling,  as  in  Summer  and  Winter 
it  doth. 

2.  That  for  the  moft  part,  elpecially  in  the  Spring  and  Summer  Time, 
this  Motion  happens  only  in  the  Day  Time ;  for  then  generally  all  Night  it 
refts,  and  moves  very  feldom. 

3.  That  one  Kind  or  Manner  of  this  Motion  happens  in  dry,  fair  Weather; 
Jbut  fometimes  in  the  forepart  of  the  Forenoon,  and  fometimes  not  until 
the  latter  part  of  the  Forenoon,  and  then  at  that  Time  it  relaxes  or  fwells 
the  Deal  for  about  two  or  three  Hours',  more,  feldom ^  leis,  often;  and 
then  all  the  Afternoon  after  (brinks ;  nay,  fometimes  even  when  a  ftnall 
Rain  hath  newly  falkn,  or  is  then  fallings  and  this  not  fo  often,  but  more 
fcldom  in  Winter,  or  cold  moift  Weather. 

4.  This  Shrmkihg  is  gradual  very  often,  or  for  the  moft  part  a  little  after 
a  moift  Time  (t?fe  )  the  firft  Day  after  Moifture  it  Ihrinks  a  little ;  the  fccond 
Day,  more,  and  fo  yet  more,  according  to  the  then  Time  of  the  Year  i 
and  as  k  is  then  inclined  to  Moifture  or  Drought,  and  Alteration  of  the 
Wind,  and  the  then  Heat  or  Cold. 

5.  The  Winds  being  in  the  North,  North-eaft,  and  Eaft,  Winter  and 
Summer,  for  the  tnoA  part  at  that  Time  the  Deal  fhrinks,  in  the  Night  alio 
iK  well  as  in  the  Day,  but  notfo  much  i  which  is  a  ftgn  of  drying  Weat^er^ 
and  fometimes  of  Froft  or  Cold  in  Winter,  Heat  or  Scx>rching  in  Summer, 
in  a  clear  Day.  But  on  the  contrary,  the  South  Winds  Uowing,  or  the 
Weft  and  South-weft,  liie  Deal  then  always  relaxes  that  Day,  or  at  leaft 
IS  at  a  Stay,  provided  this  happen  in  the  Day  Time;  for  then  if  in  the  Nighty 
not  fo  much  %  and  fo  this  will  do  fome  confid^rable  Time  before  Rain. 

6.  By 
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$.  By  a  oonftaiH:  Obfemdon  of  diis  Ezpnment  of  the  D»lk  MbtkMi 
suid  Reftt  you  may  be  aUe  to  know  or  goes  ac  the  Wind's  Situation  withf- 
out  a  Weather-cock,  provided  you  have  by  you  a  common  and  a  ftal^l 
*  Tbemioroeter. 

7.  AUb  you  may  know  the  Time  of  die  Year ;  Fbr  in  the  Spring  k 
moves  quicker,  and  more  than  in  Winter;  m  Summer  it  is  more  flmmk 
tka  in  the  Spring;  in  Autumn  left  in  Motkm  than  in  the  Summer. 

I  (hall  only  add,  that  to  find  whether  the  Moifture  was  rartfied  Out  of  tht 
faoadl  Cy^nder-like  Ends  of  the  Wood  only,  or  out  of  the  Sides  alfo^  I  took 
nvo  Pieces  of  a  fealbn*d  Deal ;  the  Ends  of  the  one  Piece  I  clofed  up  with 
Dkchykxi  Pbift^,  but  the  Sides  of  this  Deal  I  did  not  ib  clofe  up,  but  lefc 
tfade  Sdes  with  the  other  Piece  without  Diachylon.  Both  being  expofed  to  : 
the  open  Air,  they  were  found  the  next  Day  both  of  them  alike  to  have  in- 
aeaStd  in  propc»tJon  of  Weight ;  which  feems  to  prove  that  the  Sides  aUb 
do  take  io  and  let  out  Moifture. 

In  a  ftcoiid  Contrivance,  AAAA^  is  the  Fmme  of  Wood  for  the  Pannels  Tig/m 
pf  Deal  to  play  lo<^e  in,  at  the  Top  and  Bottom.  BBBB^  the  CrdTes  of 
Deal  or  Iron  &ftened  to  the  Frame  on  each  fide ;  to  which  is  anneaked  the 
Circular  Index  divided  into  12,  in  the  Center  of  which  the  Axle*tree  ^,  for 
the  Hands,  is  placed.  CC,  the  two  Pannels  of  flit  Deal,  3  Foot  deep,  and 
3  Foot  broad  apiece,  faftned  at  each  End  of  the  Frame^  With  a  Diftance  left 
in  the  middle  for  the  Scope  of  the  Motion. 

The  inward  Wc^rk  is  thus  contrived.  AA^  the  two  Hands,  BB^  the  two  Ftg.  i% 
hn&  Pullies  or  Rollers,  the  one  bigger,  the  other  lefi ;  to  the  bigger  a  flat 
leaden  Weight  is  faftned  with  a  Cat- gut  String;  to  tlie  fmaller  is  faflned  a 
finall  filver  Chain,  which  is  by  the  Noofe  or  Loop  of  the  Bra6  C,  to  be 
faftned  to  the  Panncl;indeF  the  middle  of  the  Crcrife,  near  tlie  Gap  or  Scope 
for  the  Motion  y  and  in  that  Node  the  Chain  to  have  a  faftning  to  be  taken 
up  or  let  down  at  pleafbre.  D,  the  Roller  or  Pulley  to  be  placed  on  thi 
other  E^nne)  oppofite  to  the  Noofe,  and  near  the  Gap  or  Scope,  betwixt  the 
two  Pannels;  over  which  Roller  the  fmall  Chain,  upon  its  return  to  the 
Axle-tree,  is  to  be  placed.  jB,  the  Axle-tree,  upon  which  the  two  Rollers 
w  Pullies,  JS^,  are  to  be  faftned,  and  the  two  Hands,  AAj  for  the  Indor. 
Fy  the  Weight  annexed  to  the  biggeft  Roller  or  Pulley  B  *,  and  the  String 
or  Cat-gur  to  be  moved,  is  to  have  the  contrary  Pofture  for  Motion  to  the 
finall  Roller  or  Pulky  upon  which  the  filver  Chain  is  faftned  :  So  that  as 
the  Shrinking  of  the  Pannel  moves  the  Axle-tree  one  w4y,  the  Refexing  may 
give  CO  the  moving  the  Hands  or  Axle-tree  the  other  way  by  the  Power 
of  the  Weights  drawing ;  which  contrary  Poftures  will  give  the  niceft  Ac- 
count of  this  Motion. 

The  Circnmferaice  of  the  finalfefl:  Pulley  or  Roller,  ^,  is  to  be  no  bigger 
dian  jufl:  fo  much  Scope  or  Diftance  as  the  two  Pknnels  make  by  the  Ex* 
nen^ty  of  their  utmoft  Swelling  or  Shrinking  5  and  fo  one  full  Revolution 
of  the  Hand  upon  the  Index  may  anfwer  the  fulleft  Shrinking  and  Swel- 
ling ifl  the  Year,  and  the  Diftance  between  the  two  Rollers  or  Pullies  fix'd 
upon  the  Axle-trec,  muft  be  the  Thicknels  of  your  Pannels ;  fo  that  the 
Weight  is  to  play  or  move  on  the  one  fide  of  the  Pannel,  and  the  Chaiii 
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jon  the  otber»'  without  IMurbance,  or  rubbing  againlfl:  the  Sides  of  the  Pannel 
x>r  the  Cro6».  i)etween  wbicb^  out  of  fight,  in  the  Middle,  they  are  to  be 

placed.,   . 

This  way  was  (6  contrived  1675.  fome  Years  after  the  former  j  and  fo  with 
Chain  atid  Pullies  to  avoid  the  ihaking  that  wouid  happen  by  applying  the 
Work  of  Pinion  and  Teeth  toinovc  die  Hands  i  which  was  then  alfo  propound-^ 
cd  to  Mv.XQmpum  the  Watch-maker,  but  by  him  rejoSbed  ;  though  I  think 
that  way  may  be  ufed  alfo,  with  a  Weight  added  to  regulate  the  Motion. 

The  Deal  Board  fhould  be  of  the  fineft  ftreightcft  grained.  Drum  Deal,  laid 
a  drying  in  your  Houfe  two  or  three  Years. 
SyMr.fAo^      3.  J Bj  is  a  Whipcord  about  four  Foot  long,  tied  faft  to  the  End  of  the 
Kio3».  Hook,  A    At  the  End  of  this  Whipcord  there  hangs  the  Weight,  C,  about 
Fig.u.    \a  Pound,  or  fon^ething  more  i  this  Weight  is  fo  fitted  at  the  End  as  to  re- 
ceive and  carry  the  Index,  D.    Under  thcfe  there  is  placed  a  graduated  Cir- 
cle on  the  Board,  EF,  fix'd  by  a  Bragget  againft  the  Wall. 
^,  All  Things  being  thus  adapted,  the  Mc«fture  of  the  Air  twifts  the  Rbpe, 

and  gives  a  Mption  to  the  Index  over  the  Divifions  in  the  graduated  Circle; 
and  again,  afi  the  Air  gnows  nK)rc  dry,  the  Cord  untwifts  and  brings  back 
the  Index  by  a  contrary  Motion.  The  Rcafon  of  this  is  plain,  for  the  fittl* 
.Particles  of  the  Moifture  inQnuating  and  foaking  into  the  Cord  are  like  ib 
many  Wedges  which  mud  needs  fliorten  the  Rope,  as  a  Bladder  is  (hortned 
by  being  blown  up,  and  will  lift  a  great  Weight;  but  the  eaficft  Way  for 
^  the  Rope,  ^B^  to  (horten  and  lift  up  the  Weight,  C,  is  to  do  it  by  way  of 
a  Screw,  for  itfelf  is  a  Screw,  the  Stands  thereof  being  twifted  (and  each  par- 
ticular Thread  in  it  (Screw-wife,  and  confequently  muft  give  a  circular  Mo- 
tion to  the  Index. 

To  make  an  Experiment  of  this,  I  wetted  a  Cord  and  hung  it  up  with  the 
Weight  at  the  end  of  it,  and  I  perceived  as  it  dried  it  untwifted,  and  that 
too  very  quick,  fo  as  to  be  perceived  by  the  Eye ;  after  the  Cord  had  fo  far 
untwifted,  as  I  thought  it  had  come  to  that  Degree  of  Drinefi,  that  the  pre- 
fcnt  Conftitution  of  the  Air  would  permit,  I  took  a  Bafon  of  warm  Water, 
that  fent  out  a  Steam  and  Fume,  and  placed  it  under  the  Cord ;  immediately 
the  Cord  began  again  to  twift  very  quick,  and  fo  continued  till  the  Water 
ceafed  fuming,  or  was  removed,  and  then  immediately  it  began  to  return  its 
Twifts.     I  then  tried  to  breathe  upon  it  gently  with  my  Breath,  and  found, 
according  to  my  Expectation,  that  8  or  lo  Breathings  would  twift  it  5  De- 
grees of  a  Circle.     I  then  permitted  it  to  the  Air  only,    and  I  find  it  to 
obey  the  Alterations  thereof  moft  nicely ;  there  falls  not  the  leaft  Shower,  at 
which  it  does  not  prefently  twift;   and  when  by  rifing  Clouds  a  fair  Day 
becomes  overfliadowed,  the  Cord  is  immediately  fenfible  thereof,  and  again 
as   fenfible   of  their  Vaniftiing  and  Alterati(Mi  to  fair  Sun-ihine.     So  that 
I  repute  it  to  be  the  niceft  Hygrometer  that,  has  ever  yet  been  ufed,  and  I  am 
fure  is  as  cheap  and  plain  as  any. 

One  of  tke  grand  Defedsof  moft  (indeed  I  think  of  all)  Hygrometers  hither- 
to invented,  is,  that  they  grow  weak  with  Age,  and  do  not  fo  nicely  obey 
the  Alterations  of  the  Air,  when  long  kept,  as  wlien  firft  made ;  but  whether 
our  prefcnt  Invention  be  fubjed  to  the  lame  Fault,  I  leave  to  Time  to  determine. 

Th« 
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The  Alterations  alfo  of  the  Air  may  give  this  kind  of  Hygrofcopes  more  than 
one  Turn  ;  now  this  being  inconvenient,  and  the  Dublication  of  the  Turn  hard 
to  be  regiftred,  as  Mr.  Hoak  propofes  in  his  Mcrograpby,  concerning  the 
Beard  of  a  wild  Oat  ;  I  have  thodght  of  a  Way  for  remedying  this,  for  it 
h6rig  in  our  Power  to  increafe  the  Diameter  of  our  graduated  Circle  as  large 
as  we  pleafe,  what  neied  have  we  of  more  than  one  Turn,  from  the  greateft 
Degree  of  Moifture  to  the  greateft  Degree  of  Drought  ?  Now  fuppofe  I  find 
this  Hygrofcope  to  have  two  compleat  Revolutions  (this  is  to  be  founded  by  Ob-  .  . 
jervation  throughout  a  whole  Year)  I  lay  then  the  way  of  rcftifying  it  is  thus : 
The  Index  D  h.:s  iwo  compleat  Turns,  the  Point  y/,.as  being  fix'd,  has  no 
Turn  or  Motion,  therefore  the  middle  Point,  G,  has  but  one  Turn ;  and  con- 
fequently  if  I  hang  it  up  at  the  Point  G,  or  no  longer  than  G  D,  half  the  for- 
mer length,  the  Index  D  will  have  but  one  Turn.  What  is  here  laid  of  two 
Turns,  and  the  middle  Point  G,  may  be  accommodated  to  any  other  Number 
of  Turns  and  Parts,  and  Points  in  the  Rope. 

If  a  Gindle,  or  heated  Iron,  be  apply'd  nigh  the  Rope,  it  makes  it  twift< 
very  quick,  contrary  to  Mr.  Hool^^  Oat-Beard.  ' 

We  may  in  this  Experiment  perceive  Ibmething  that  may  help  us  in  the. 
Conlideration  of  the  Strength  and  Motion  of  the  Mufclesof  Animals;  for  take 
a  Cord  able  to  fuftain  an  hundred  Pound  weight,  by  the  weak  Fume  or  Steam 
of  warm  Water  this  Weight  fhall  be  lifted  up  j  for  if  this  Steam  turn  the 
Weight  (as  moft  certainly  it  will  do,  if  the  Rope  be  of  any  moderate  Length) 
the  Weight  is  as  certainly  lifted  up  thereby  as  by  a  Screw,  as  is  evident  to  * 
any  one  that  confiders  it.  If  therefore  fuch  mighty  Performances  can  be  pro- 
duced by  the  Application  of  fuch  mean  Agents,  as  we  all  know  and  are  con- 
vcrfant  with,  what  (hall  we  think  is  too  great  for  thofe  Parts  which  God 
has  contrived  and  framed  in  the  Bodies  of  Animals  ? 

4.  \t  isoWerved,  that  when  0//of  ^/w/ is  fatiated  in  the  moifteft  Wca- -»r^''.WiU* 
ther,  it  afterwards  retains  or  lofcs  its  acquired  Weight  as  the  Air  proves  more  t^^,^.^^^ 
or  Icls  moift.     Thus  one  Grain,  after  its  full  Encrcafe,  often  vary'd  its  Equi- 
librium (o  fenfibly,  that  the  Tongue  of  the  Ballance  of  it  Inch  long  delcribed 
an  i^chof  Variation  to  j  of  an  Inch  Compals  (which  Arch  would  have  been  ^''^-'Vi 
2 f  Inches,  had  the  Tongue  been  but  one  Foot  in  length^  even  with  that  little  *^' 
(^antity  of  Liquor ;  fo  that  if  more  Liquor  expanded  under  a  large  Surface 
be  ufed,  the  minutcft  Alteration  of  Weather  mull  needs  very  much  more  af- 
fect it,  and  a  bare  Pair  of  Scales  will  aBbrd  an  Hygrofcapt  as  nice,  perhaps,  as 
any  yet  known. 

This  Balance  may  be  contrived  two  Ways,  either  fuch  whole  Pin  Ihould  be  ^4- 15- 
in  <he  middle  of  the  Beam,  with  a  very  llender  tapering  Tongue,  of  a  Foot,  or 
one  Foot  and  a  half  long,  pointing  to  the  Divifions  on  a  broad  arched  Plate, 
6x'd  above  in  the  Handle ;  or  elle  the  Scale  with  the  Liquor  may  be  hung  to  ri^  u 
a  Point  of  the  Beam  very  near  the  Pin,  and  the  other  Extream  made  fo  long  as 
to  mark  a  large  Arch  on  a  Board  plac'd  conveniently  for  that  Purpofe.  The 
Scale  in  either  may  be  a  Concave  Glafs  of  four  or  five  Inches  diameter.  Laft- 
ly.  On  the  Divtfion  of  the  Arches  (hould  be  infcrib'd  the  different  Tempera- 
ture of  the  Air  (hewn  by  the  Liquor. 
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I  have  Reafbn  td  tiiink  that  Oil  c(  Sulphur  per  Can^amm^  as  aHb  Oil  of 
.  Tartar  per  Deliquium^  and  the  Liquor  of  fx*d  NUre^  &c.  may  fuccetsd  as  well. 
Ambifi  iff  5-  Another  Hygrofit^  may  be  made  of  a  Viol-ftring  running  upon  PuUies, 
^  wm.  and  fufpendlng  a  Bullet  fix'd  to  the  Shorter  End  of  an  Index,  whofe  other  Ex- 
p.  505! ' '  tremity  is  fo  long  as  to  defcribc  a  long  Arch,  by  the  falling  and  rifing  of  the 
J%.  15.      Bullet  upon  the  llretching  and  fhrinking  of  the  String ;  which  would  be  more 

nice,  were  the  Index  faftned  to  the  Center  of  the  laft  Pully. 
roMrw  XVII.  Expofe  the  Inftrument,  ABCD^  to  the  Wind,  fo  as  the  flat  Side 
»*r^«^^  CDy  may  be  right  againft  it  \  the  Number  of  Degrees  upon  the  Limb^  J  J?, 
J^..'!n!  •  ^  which  the  Wind  blows  up,  or  raifes  that  flat  Side,  flicws  the  Force  or 
aj.  p.  444. .  Strength  of  the  Wind,  in  Proportion  to  the  Refiftance  of  the  flat  Side  of  the 
""''"^     Inltramenc. 

RoMrkf   '      XVJIl.  That  in  America  (at  leafl:  as  far  as  the  Englijh  Plantations  are  extend- 
7be'7lZti  ^^^  ^^^  ^  *"  extraordinary  Alteration,  as  to  Temipcrature,  £ince  the  fiuro- 
Afrath^  peans  began  to  plant  there  firfl:,  is  the  joint  AflTertion  ,of  xhtm  aU.     This 
^'f'^^'^' Change  <rf  Temperature  is,  and  not  without  fome  Reafon,  generally  attri- 
thtAir  in    buted  to  the  cutting  down  of  vaft  Woods,  together  with  the  clearing  and 
w ;» hi-  ^cultivating  tff  the  Country.    But  that  Ireknd  fliould   alfo  confidcrably  alter, 
land  jib'      without  anyfuch  manifeft  Caufc,    doth  very  much  invalidate  that  Reafon. 
p-'m.  "^'  ^^^  *f  ^^  ^  ^^^>  ^^  ^^^'^^  compute,   that  this  Kingdom  was  better  inhabited 
liBd  hufbanded  before  the  late  bloody  War,  than  at  prefent,   it  fhould,  ac- 
cording to  the  Reafons  alledgM  for  the  Change  of  Temperature  in  Anerica^ 
be  rather  ^grown  more  intemperate,  viz.  for  want  of  Cultivation :  But  t^e 
contrary  is  abfervaWe  here,  and  every  one  almofl:  begins  to  take  Notice,  that 
this  Country  becomes  every  Year  more  and  more  temperate.     Now  whether 
there  were  more  Inhabitants  in  Ireland  before  the  lace  War  than,  at  prefcnt,  I 
fiiall  not  here  infifl:  upon,  neither  do  I  think  it  aneafy  Matter  to  determine'; 
yet  furc  I  am,  that  there  has  been  no  fuch  Increafo  pf  People  h^re  within 
thefe  fix  teen  or  twenty  Years,    nor  fuch  Impfovements  as  to  be  accountable 
tbr  the  great  Change  of  Temperature  that  is  of  lateobferved.     Within   Icfs 
than  the  Time  new[y  mentioned,    *rwas  not  unufual  to  h^ve  Froft  and  deep 
Snows  of  a  Fortnight  and  three  Weeks  Continuance  -,  and  that  twice  or  thrice, 
fonictimes  oftner   in  a  Whiter;  nay,  we  have  had  great  Rivers  and  Lakes 
frozen  all  over  ;  whereas  of  late,  cfpecially  thefe  two  or  three  Years  laft  paft> 
we  have  had  fcarce  any  Froft  or  Snow  at  all.     Neither  can  I  impute  this  ex- 
traordinary AlteraticMi  to  any  fortuitous  Concourfe  of  ordinary  Circumftances, 
requifne  to  the  Produftion  of  fair  Weather ;  becaufe   it  is   manifeft,   that  ic 
hath  proceeded  gradually,  every  Year  becoming  more  temperate   than   the. 
Year  preceding.     And  I  obferved    particularly,  that  all  the  Winter,   i67f, 
was  very  mild,  and  warmer  than  could  be  well  expedied  from  fuch  a  Sealon, 
and   but  very  little  Rain  ;  having  in  the  whole  Month  of  February  not  rained 
Vbove  twice  or  thrice  (at  leaft  in  that  Part  of  the  Country  where  I  then  was:) 
info^nuch  that  many  took  upon  them  to  predkSt,  that  fuch  unfeafonable  Wea- 
ther would  certainly  be  the  Caufe  of  fome  Dearth  or  Peftil^nce  the  enfuing 
Summer,  orAuitimn-;  but  their  Predidlions  proved  asialfc  as  the  following 
.Harvcft  was  extraordinary  both  for  Healthvand  Plenty^ 
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Thb  Wmter,  167I,  now  newly  ended,  I  have  kept  anexaft  Aiccoant  of  ^Jf^j^ 
Jfind   and  Weather,  being  well   provided  with  ^  Barometer ^  is2}i^Afberm$^tblrin\n' 
miers^  Hygrofcopes^  &cc.    To  tranfcribe  my  Journal  here  would  be  too.  tc-^*^^' 
dious ;  let  it  fufiice  therefore  to  tell  you,  that  it  hath  been  a  very  fair  and ' '  ^* 
warm,  or  rather  no  Winter  at  ail  ^  that  we  have  not  had  above  five  or  fix 
fiody  Mornings  this  Winter,  and  none  that  lafted  longer  than  till  Noon ;  that 
we  had  Snow  but  thrice  i  the  firft  before  Cbriftmas^  the  fecond  upon  the 
eleventh,  and   the  third  upon  the  feventccnth  of  Jamunry  :  This  laft,    which 
was  the  longed  Snow  we  had  this  Winter,  continued  not  forty  eight  Hours, 
bit  thawed.     All  this  Winter  we  never  had  two  Days  of  Rain  tc^ether,  nor. 
above  two  or  three  that  could  be  well  called  Rainy  Days.     March  14,  we  had 
.a  Shower  of  Rain  and  Hail  together  5  the  Wind  bemg  South-weft  and  calm. 
The  Mercury  in  my  Barometer  (which  is  very  flendcr,  but  carefully  filled,  and 
conveniendy  placed)  is  for  the  nwft  Part  about  29/7,  Inches  high,  above  the' 
Surface  of  the  flagnant  Quick-filver ;    but  yet  doth  very  fenfibly   and  fr^ 
quently  vary  its  Height,  according   to  the  Difference  of  the  Atmofpherc's 
Graviqr.  Jan.  17,  ( which  was  the  Day  it  laft  fnowed  here}  the  Mercary' 
was  fiibfided  to  28x7  Inches.     The  next  Day  it  was  28VV,  being  towards 
Night  fomewhat  bkiftering,  and  the  Snow  thawed.     Jan.  19,  being  fair,  but 
very  fbggy>  the  Mercury  was  at  281,  which  is  the  loweft  Station  it  was  ever. 
at  yet  with  me  i  the  Wind  was  Wcfterly  and  calm.     The  next  Day  it  was 
up  ag^in  to  29,  and  afterwards  higher.     Feb,  15^  in  the  Morning,  being 
cloudy,   the  Wind  Wcfterly  and  blufteringi  the  Mercury  was  at  29/7  >  ^nd 
abow  eleven  that  Night,  being  fair^  clear  and  calm^  it  was  riien  to  30TV 
Inches.     The  next  Day  being  ftill  fair^  and  calm,  it  was  at  301/^  Inches  1 
which  is  the  utmoft  Height  I  have  yet  feen  it  at.     Next  Day  it  fell  a  little  be- 
neath 30,  and  kept^  as  before,  for  the  moft  Part  about  29rr  or  tV  to  fkts 
p-cfcnt ;  only  on  the  eleventh  of  March  it  was  at  30  again.     Though  it  be 
obfervcd,  that  fnofty  and  fnowy  Winters  make  early  Sprmgs,   and  for  as 
lirdc  as  we  have  had  of  either  this  Winter,  yet  tl^ere  huth  not,  within  the 
Memory  of  any  now  living  happened  a  forwardef  Spring*  in  Ireland  \  fince 
this  Place  could  prodocc  feme  Store  of  ripe  Cherries  in,  the  midft  0^  April. 
The  Wind  keeps-^  for  the  mod  Part^  here  between  die  North+weft  and  tht 
Sbnth,    feldom  at  Eaft,   and  yet  fefdomtr  at  North  or  North-eaft  ;   info- 
much  that  manv  here  dont  fcruple  to  afErm,  that  for  at  Icaft  \  of  the  Year^ 
the  Wind  b  Weflerly  \  and  we  have  fometimes  known  Paflcngcrs  wait  at 
Chefter  and  Hofy-Head  no  left  than  thtee  Months  for  a  fair  Wind  to  come  hi- 
ther. 

XIXJl  fixed  a  ^und  Tunnel  of  twelve  Inches  Diameter  to  ai  Leaden  Pipe,  romca/yre 
which  could  admit  of  no  Water,  but  what  came  through  thp' Tunnel,  by  py^JI^"^ 
realon  of  a  Part  folder*d  td  the  Tunnel  itfelf,  which  went  oirer  the  Pipe,  '^^^^i  h 
and  fenrcd  aUb  to  fix  it  to  itj  as  well  as  to  keep  out  any  wet  t|at  in  ftormy  li^'nfaos. 
Weather  might  beat  againft  the  under  Part  of  the  Tunnel  ;j  which  was  foP«5'- 
I^ced,  that  tfcere  was  no  |[)urlding  near  it  that  would  give  Odcafion  to  fuf- 
pcft  that  !t  did  nor  receite  its  due  Proportion  of  Rain  thsk  fell  through . 
the  Pipe,  feme  nine  Yards  perpendicularly,  and  then  was  bent  into  a  Win- 
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dow  near  my  Chamber,  under  which  convcment  Vcflcls  were  placed  to  re- 
ceive what  fell  into  the  Tunnel  5  which  I  meafured  by  a  Cylindrical  Glafi,  at^ 
a  certain  Mark  containing  jufl:  a  Pound  or  twelve  Ounces  Tray^  and  had 
Marks  for  fmaller  Parts  alio.  By  the  Help  of  this  Cylindrical  Glals  I  thus 
kept  my  Account  of  what  Rain  fdll,  and  generally  twice  or  thrice  a  Day ; 
when  1  took  feveral  other  Obfervations,  both  of  the  Thermometer^  Barometer^ 
Winds,  ^c.  What  Rain  I  found  in  the  Receivers,  if  *not  more  than  made 
what  was  left  in  the  Cylindrical  Glafs  a  full  Pound,  I  again  left  in  it;  but  if 
there  was  more  than  that  Quantity,  1  filled  it  juft  to  the  Pound  Mark,  which 
1  threw  away,  and  did  the  like  with  the  remaining  Water  as  often  as  it 
would  allow,  ftill  keeping  an  Account  chiefly  .of  the  Pounds  thrown  away, 
and  noting  alfo  the  Parts  of  a  Pound  remaining  in  the  Glafs  ;  by  the  Help  of 
which  latter,  and  the  Parts  remaining  at  any  Time  before,  but  numbering  the 
Pounds  and  fubtra<3:ing  the  Parts  at  the  End  (for  Example,  of  one  Month) 
from  the  Pounds  thrown  away,  and  the  Parts  remaining  at  the  End  of  ano* 
ther,  I  find  the  Quantity  of  Rain  fall*n  betwixt  thefe  two  Times,  and  that  fo 
as  to  affure  me,  chat  I  erred  no  more  in  the  Quantity  of  Rain  of  another 
Year,  than  by  the  Miftake  in  the  Differences  of  the  Parts  of  a  Pound  in  the 
firft  and  laft  Obfervation  ;  whereas  fhould  I  ftill  write  down  the  Rain  that  falls 
between  two  Obiervations,  I  might  be  fubjedt  to  make  as  great  a  Miftake  in 
every  one  of  them,  and  confequently  be  much  more  uncertain  of  the  Quantity 
of  Rain  falPn  in  many  of  thofe  added  together:  Befides,  this  Addition  is  lon- 
ger in  performing  and  giving  the  Quantity  fought,  than  the  Method  I  make 
ufe.of.  I  have  added  thefe  Particulars  to  fhew  you  how  little  Trouble  there 
is  in  this  Talk. 


OBfiMfotioBS . 
o/tift  Rain, 

MoHtbtjfor 
j^Yean\b;f 
Mr,  Town* 


• 

1677 

78 

79 

80 

81 

82 

83 

84 

85 
no 

86 

472 

Sum. 
3289 

Jan. 

472 

371 

43 

512 

53 

986 

238 

32 

Feb. 

270 

37» 

161 

492 

363 

135 

245 

483 

42 

20 

2582 

March 

245 

250 

202 

413 

235 

237 

305 

87 

185 

572 

2731 

April 

325 

170 

92 

222 

57 

308 

402 

370 

380 

305 

2631 

May 

313 

581 

105 

188 

69 

315 

353 

97 

201 

437 

2659 

'i^ 

516 

257 

298 

342 

397 

5^7 

468 

192 

410 

473 

3870 

Julf 

351 

339 

350 

302 

292 

482 

412 

313 

497 

188 

3526 

Juguft 

485 

145 

835 

502 

425 

385 

582 

338 

398 

870 

4965 

Septetnb. 

223 

527 

553 

146 

607 

293 

152 

199 

163 

572 

3435 

OSober 

333 

644 

616 

570 

170 

427 

33c 

425 

325 

293 

4»33 

Novem. 

432 

555 

127 

479 

235 

525 

192 

579 

522 

709 

4355 

Ikcemb. 

40c 

57 

439 

269 

423* 

45^ 

37 

299 
3414 

548 
5781 

132 

3051 

Sum. 

4363 

4267 

3821 

4f.^8 

3326 

5066 

37»6 

504? 

41227 

1689 


( 

45' 

y 

1689 
333 

90 
707 

9» 
197 

92 

54 

93 

2l8 

1509 

Jan. 

Feb. 

393 

171 

112 

168 

78 

922 

March 

^75 

»45 

476 

347 

298 

2136 

April 

468 

78 

386 

498 

539 

1969 

Mof 

182 

244 

300 

330 

93 

1149 

June 

302 

179 

412 

416 

181 

1490 

Jtb 

120 

218 

285 

448 

112 

I183 

Auguft 

222 

402 

193 

198 

668 

1^83 

Septem. 

442 

403 

2»5 

605 

641 

2306 

OSober 

740 

765 

165 

273 

5H 

2457 

Nvom. 

415 

717 

230 

148 

627 

2137. 

Deem. 

368 
4860 

262 
4291 

169 

3140 

892 
43.72 

.?6i 
4230 

»952 
20893 

Sum. 

All  I  have  yet  learnt  from  tbefc  Obfervadons,  zi  to  the  main  Point,  is,  that 
here  we  have  almofl:  juft  twice  the  Quantity  of  Rain  that  falls  at  Paris:  This 
County  (of  Jjmca^)  and  particularly  that  Part  of  it  (about  Townley)  where 
I  live,  being  generally  efteemed  to  have  much  more  Rain  than  other  Parts, 
and  in  a  greater  Proportion  than  I  thought  reafonable  to  be  allowed  i  however 
it  be,  yet  by  what  I  have  fent  you,  'twould  be  unjuft,  without  farther  Obfcr- 
vations  of  the  like  Namre  in  other  Parts,  that  all  Eftghnd  fhould  be  efteemed 
to  abound  as  much  in  Rain  as  thefe  Parts  do,  where,  by  realbn  of  the  very 
lugh  Grounds,  in  Tork/hire^  and  the  Eaftern  Parts  of  Lancafhire^  the  Clouds 
driven  hither  by  the  S.  and  5.  H^.  the  general  Winds  in  this  Part  of  the  World, 
are  <^tner  ftopp'd  and  broken,  and  fall  upon  us^  than  fuch  as  come  by  an  E. 
or  S,  E.  Wind,  which,  broken  by  the  Hills,  are  generally  fpent  there,  and 
then  little  aflfcd  us ;  and  this  is  tfae.Reaibn  that  Lancajinre  has  often  confidera- 
bly  more  Rain  than  Tork/bire. 

In  the  Table  I  have  lent  you  the  Pounds  and  Parts  are  doubled,  and  thefe 
I  have  rather  fent  you  than  thofe  of  the  whole  Pounds  i  fince  the  fame  gives 
both  the  Quantity  of  half  Pounds,  and  the  Height  in  Inches,  according  to 
the  general  Way  of  eilimating  the  Quantity  of  Rain;  only  with  this  Difference, 
that  for  the  half  Pounds,  only  the  laft  Figure  is  a  Decimal  Fradion,  and  the 
other  the  Number  of  the  half  Pounds ;  and  for  the  Height,  the  two  laft  Fi- 
gures denote  the  decimal  Fraction  of  an  Inch,  and  the  Remainder  the  Height 
in  Inches,  ib  near  the  Truth,  that  they  only  fall  ftiort  of  it  i  Inch  in  200;  which 
Defefk  is  eafily  fupplied.  To  this  I  need  only  add,  that  the  Numbers  on 
the  Right-hand  are  the  Sums  of  all  thofe  in  the  fame  Line  that  i»  in  the  firft 
Piart  of  fcveral  Numbers  for  ten  Years ;  fo  that  the  laft  of  them  Ihews  the 
Sum  both  of  the  half  Pounds  that  have  fallen  during  that  Space  of  Time, 
and  the  Height  the  Water  would  have  been  raifed  in  that  Time  alfo.    To 
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this  I  (hall  iSITIy  aajJ'dM  E^smpte :  Ttir  Sam  Of  Stl  cte  Rdff  in  the  ten  firft 
Years  13.4*22^  v  arid  therefore  acdording  to  what  hath  been  faid,  4122,7  is  the 
Number  of  Half  pouhds  tlhat  fell* in  the  Compaft  of  the  Tunnel  during  thofe 
ten  Years ;  and  413,27  the  Height  irwould^have  raifed  the  Water  during  that 
Time.  But  if  youi  ddke  to  be  njiore  criticaU  if  you  afld  206,  its  two  hun- 
dredth Part,  you  will  .have  4i4,3i3  ft>r  the  true  He^ht^  and  41,433  for  the 
mean  Height,  by  thofe  ten  Years  Obfervations ;.  aiid  412,17  for  the  mean 
Quantity  of  half  Pounds.  By.  the  fame  Method  you  will  have  the  Means  for 
the  other  five,  viz.  of  Height  41,78,  and  417,8  for  the  ipcan  Number  of  half 
Pounds,  whi<!:h  Means  do  ftraiigery  agrees  and  both  confidefed,  do  give  for 
the  Mean  byaH  the  fifteen  Ye^s  41,51-6  Inches  in  Height,  which  is  about  i 
of  an  Inch  mo»  than  double  u>  ttet  fslifed  by  the  Water  at  Paris^  which  is  fet 
down  in  the  A&moirsfor  the  Jngenious^  for  February  kft,  and  h  ftated  about  i^\ 
French  Inches,  which  make  2 1  Englifiit 

My  way  df  Gauging  by  Weight  is  grounded  upon  22^7368  Cubical  Inches 
of  Rain-warer,  being  equal  in  Weight  to  one  Pound  j  or  12  Ounces  ?r^  i 
fo  that  dividing  any  Sopcrflcics  in  Inches  of  a  Vepfel,  fot  receiving  the  Rain- 
water, by ;  tbt  before-nWnti6Acd  Number,  it  will  give  you  the  Pounds  and 
Parts  that  will  raife  the  Water  upon  that  Superficies,  with  upright  Sides, 
juib  an  Inch :  And  thus  I  found  that  4*974  Pounds  would  fifl  a  Cylinder 
equal  at  the  Bottom  to  my  Tunnel  and  one  Inch  high,  which  you  fee  is  Tcry 
rtear  5  PoutrJ,  which  you  wilt  alio  find  will  only  raife  the  Cylifider  higher  t^ 


^    Part. 
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AB^i^^f     XX.  I  here  give  yoa  the  Obfervations  of  a  fuH  Yeary  Ynade  by  Order  of 
1^  ^T^  ^  -P^iij/^fc^/  S^itiy  at  Q^ford^  not  onfy  of  the  Rife  and  Ealt  of  the  Qwck- 
aW4VV   ^'^^  (mark'd  by  the  wandring  prick'd  Line^  after  Dr;  UJiet^i  Method)  and 
i^.piot.  n.  the  Weather  s  but  alfo .  how  the  Wind  ftood  each  Day,     If  the  fame  Obfef- 
F^.'iV^^'  vAtions  were  made  in  many  foreign  and  remote  Parts  at  the  fame  Time,  we 
ihould  be  enabled  with  fbme  Groonds  to  examine,  not  only  the  Coaftings, 
Breadth  and  Bounds  of  the   Winds  themfelvcs,  but  of  the -Weather  they 
bring   with  them;   and  probably  in   Time  thereby Jearti  to  be  forewarned 
certainly  of  divers  Emergencies  (fuch  as  H6ats,^Cold^,  Dearths,  Plagues^   and 
other  Epidemical  Diflcmpers)  which  are  now  unarccountable  to  us  ^' and  by  their 
Gaufes  be  inftruAed  for  Prevention,  or  Remedies.     Thence  too  in  Time  wc 
may  hope  to  be  infoimed  how  fer  the  Pofitions  of  the  Planets,  in  relariofl  to 
one  another,  and  to  the  fixed  Scars,  are  concerned  in  the  Alterations  of  the 
Weather,  and  in  brin^g  and  prerenting  Difeafes,  or  odier  Calamhia ;  k^ 
by  this  means  it  is,  doubtle^,  that  the  Learoed  Dr.  Gmi  of  Lmdan^  has  ar- 
rived to  that  Pitch  of  Knowledge  be  akeady  has  in  predifting  Weathcn  This^ 
no  qucftion  was  the  GpinJoo  of  the  Induftrious  Jf^iriier  Merk^  Fellow  of  A*r. 
ton  CoSegej  who  thus  obferv^d  the  Weather  here  at  Oxford  every  Day  of  the 
Month  fevcn  Years  together,  viz.  from  January  1337  to  Jarmafj  1344;  the 
MS.  Copy  of  which  Obfervations  are  yet  remakting  ici  the  Bodldan  Library. 
.   And  doubtlefs  it  was  fbme  fuch  Confideration  as  this,  that  moved  Brafnms  B^r* 
tMift  to  tmkc  Obfervations  of  the  Weather  every  Daiy  through  the  v^hdic 
Year,  1671,  which  are  printed  imer-  A9a  Midica  ^.  Baribolim. 
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H 


Weaibar^  J«i.  \^\. 


D.       mnd$. 


I 

2 

3 

5 
6 


8 
9 

10 

li 

12 

'3 

15 
16 


»7 
j8 

19 
20 


21 
22 

23 

25 
26 

27 
28 

29 

30 
3i 


Hard  Froft,  and  fair. 

Frofty,    but    yielding   a  torie  to- 
wards Night. 

Rimy  Froft. 

Hard  Froft  and  fair. 

Hard  Froft  and  fair. 

Hard  Froft  and  fair. 

Hard  Froft,  bat  a  little  yielding  at 
Night, 

Rimy  Froft  Morning,  fair  all  Day, 
windy  Night. 

Froft,  but  Snow  at  Night. 

Cold  raw  Weather  toward  Noon, 
Rain  toward  Night. 

Moift,  thawin,^  Weather. 

Clofe,  thawing  Weather. 

Moifl;  clofe  Wtaihcr,  a  fnaall  Froft 
•at  Night. " 

Lloff,  frofty  Weather. 

Clofi,  frofty  Weather. 

Cl<*,   frofty   Weather,    at   Night 
windy, 

Froft,  at  Night  Snow. 

SnoOT  and  wind. 

Clofe,  fbarp  Weather; 

Clofe,  ut  fitpra^  but  a  little  yielding 
ac  Night. 

Mild  Froft  and  fair. 

Hard  Froft,  Snow  at  Night  a  little. 

Hani  Froft. 

Hard  Froft  and  fair. 

Hard  Frdl  and  Snow. 

Froft,  a  little  Snow, 

Fioft,  a  little  Thaw  about  Noon. 

Froft  and  fair. 

Fioft»  a  iinall  Thaw  all  the  After- 
noon. 

Hard  Froft  and  fair. 

Froft  and  fair. 


N.E. 
N.E. 

Due£. 


6 
7 

8 
9 

10 
II 

12 

13 
14 

15 
16 

17 
18 

19 

20 
21 
22 

23 
24 

25 
26 

27 
28 
29 


S.fV. 

Datfr. 
DaefT. 

N.iyW. 
Due  5. 

Due  5. 
Due  5. 

S.  S.  W. 

9 

K.hyW. 
W.  and  N. 

Due  S. 

S.JV. 
S.TV. 
EKie/F. 

IF.  S.  W. 

S.IF. 

fF.  s.  fr. 

DvitfF. 
fr.  by  S. 

S.fT. 

S.JF. 

S.E. 

N.E. 

E.hyS. 


Froft  an4  fair. 

Froft,  a  lictk  l^aw  at 

Night 
Froft  and  fair. 
Clpfe  Wjeather,  apd  a  lit- 
tle Tlnaw  and  Snow  ac 
Night. 

Thawing  Weather,  Wind 
and  Rain  at  Night. 

Fair,  .clear  Weather. 

Clofe,  thawing,  rainy  Wea- 
ther. 

Clofe  Weather. 

F^ir  in  the  Morn.  RiaiH: 
and  Snow  at  Night. 

Clofe,  wet  Wfeathcr. 

Fair    Morning,    wet    at 
Night,  and  windy. 

Clofe    Morning,    fair   at 
Night. 

Clofe  Morn,  fair  at  Nigbt. 

Raiay  Mom.  fair  at  Night. 

Fair  W<5ather. 

Rainy  Adorning,  clofe  at 
Night. 

Clofe,  npoift  Weather. 

Rainy  and  Wind. 

Moift  Morning,  fair  After- 
noon. 

Open,  fair  Weather. 

Clofe  Weather,  windy. 

Clofe,  rainy  Weather. 

Wet  Morn,  fair  AftemoocK 

Fair  Morning>  clofe  Even^ 
ing. 

Fair  Morning,  clofe  Even- 
ing. 

Wet  Morningy  clofe  Even 
ing. 

Wet  Morn,  fair  Evening. 

Clpfe,  frofty  Weather. 

Frofty,  jclear  Weather, 


{    48    ) 


h 


8 

,.4 
54 


10-, 


Whid.i  .• 


9 
lO 

II 

12 

15 
t6 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

2S 

29 

30 

3" 


N.E. 
NshfW.- 
jV.  by  W. 
DueJV: 

M  iV.  jE. 

%N.iE. 

E.hyN. 
E.  N.  E. 

DneiV. 

N.lyE. 
N:  hy  E. 
N.  N.  E. 
AT.  N.  E. 
N:.hy  E. : 
tV.byN. 
N.E. 

N.  N.  W.. 

N.E. 

N.E. 

E.byN. 

E.byN. 

E.  by  N. 

Due£. 

Due£. 

S.byW. 

S.byW. 

S.byW. 

Dae  5. 


mkhe^^  Mdirch  'i68|. 


D. 


Clofe,  frofty,  cold  Wea- 
ther. 

Ciofe,  cold  Weather. 

Clofe,  frofty  Weather. 

Qofe,  cold  Weather. 

Clofe  Morning,  Snowy 
Evening. 

Clofe,  cold  Weather. 

Froft,  fair  and  windy, 

Froft,  clofe  and  win- 
dy. 

Froft  and  high  Winds. 

Clofe,  frofty,  cold  > Wea- 
ther. 

Froft  and  fair,  clofe  at 
Nighc. 

Frofty,  fnowy,  windy 
Weather. 

Frofty  Morn,  fair  Night. 

Froft,  Snow  and  Wind. 

Snow  and  Wind. 

Snow  and  Rain. 

Clofe,  moift  Weather. 

Clofe  Morn,  fair  Night. 

Cold,  changeable  Wea- 
ther. 

Snow,  and  cold,  high 
Winds. 

Clofe,  but  fair  Weather. 

Fair  Weather,  but  cold. 

Cold,  fair  Weather. 

Cold,  fair  Weather. 

Cold,  fair  Weather. 

Cold,  fair  Weather. 

Cold,  clofe  Weather. 

Warm,  moift  Weather. 

Wind  and  Rain. 

Clofe,  fair  Weather. 

Fair,  ca-lm  Weather. 


WMJ 


mbyN. 

S.byW. 

S.lyfT. 
S.PT. 

Due/T. 

N.  fV.  y  N. 
N.E. 
Due  E. 

N.byE. 
E.  N.  E. 

N.  E.  by  E. 

E.byN. 

E.byN. 

Due  S. 

S.E.^S.W. 
S  E 

22  5.*£ffiV.fc?£. 


7 
8 

9 
10 

II 

12 

^3 

14 

15 
16 

17 
18 

19 

20 
21 


23 

24 

25 
26 

27 
28 

29 

30 


S.fT. 

s.fr. 

Due  S. 

S.IV. 
Due  5. 


IFearher^  April  1684. 


Fair,  (un-fhine  Weather. 
Rain  in  the  Morning,  fair 

,  Evening. 
Fair  Morning,  Wind  and 

Rain  at  Night. 
Clofe,  moift  Weathcl-. 
Rainy  Weather. 
Fair    Morning, 


Night. 


wet  ^  at 


Fair  Weather. 

Clofe  Weather. 

Clofe  Weather,  but  fair, 

Clofe,  fair  Weather. 

Rain   and    Wind   mode- 

rate. 
Clofe,  cold  Weather. 
Fair,  fun-ftiine  Weather. 
Fair  Morning,    clofe   E- 

vening. 
Clofe,  cold  Weather. 
Clofe,  cold  Weather. 
Clofe,  cold  Weather. 
Variable,  dry  Weather. 
Moift     Morning,       wet 

Night. 
Clofe,  warm  Weather. 
Fair,  fjn  flime  Weather. 
Fair  Morning,   inclinable' 

to  Rain  at  Night. 
Rainy  Morning,   feir  E- 

vening. 
Fair  fun-fhinc  Weathen 
Fair,  fun-ftiine  Weather.  . 
Clofe,  dry  Weather. 
Fair,  fun-ftiine  Weather. 
Clofe,  dry  Weather. 
Clofe,  dry  Weather.         ;, 
Rainy  Morning,   fair  E- 

vcning.  ^ 


mnd 
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A 


mnd. 


feathery  Miy  1684. 


fTind. 


fPiaibcKy  June  1684. 


6  fr.  s.  fr. 
fr.  s.  IV. 


8 

9 
10 

II 

12 

»3 

14 
»5 

16 

18 

»9 
20 

21 
22 


25  iV. 


2615. 

27 
2S 
29 
30 

3J 


5.5  »^. 

5.  5.  ^. 
fT  S.fV. 
JV.  S.  fF. 


N.fT. 

Due/r. 

Due^'. 

S.&fF. 

S.JV. 
VaeN. 

N.  N.  E. 

N.E. 
N.E. 
N.E. 
E.iyN. 

N.E, 

N.E. 
N.E. 
N.E. 


E. 

E. 
N.E. 
E.iyN. 
S.TF. 
DueW. 
S.W. 


V«LU. 


Variable  Weather. 
Fiir  Weather. 
Clofe,  fair  Weather. 
Clofe,  fair  Weather: 
Moid  Morning^  £iir 

vening. 
Clofe,  fair  Weather. 
Clofe  Morning,   Rain  at 

Night. 
Fair,  warm  Weather. 
Qofe,  fair  Weather. 
Clofe,  fair  Weather. 
Clofe,  fair  Weather. 
Mifty  Morning,   fair 

rening.         -  . 
Wet  Morning,    fair    E- 

vening. 
ClofeWeather,  Ibme  Rain 
Clofe,  fair  Weather,  fome 

Wind. 
Windy    Morning,    clofe 

Evening. 
Qofe,  dry  Weather. 
Clofe,  fair  Weather. 
Fair  lun-Ihine  Weather. 
Qofe,  fair  Weather,  Ibme 

Wind. 
Warm  Morning,  clofe  E- 

vening. 
Qofe,  fair  and  windy. 
Clofe,  fair  and  windy. 
Clofe'  Morning,  £ur  £in 

fliine.  Evening.' 
Clofe,  fair  Weather. 
Fair  fon-fcine  Weather. 
Clofe,  f^ir  Weather. 
Fair  fun-thine  Weather. 
Wihd  and  Railv 
Qofe,  fair  Weather. 
Qoife  Vfeathef,    a  litth 

Rain  if.  Night. 


S.W. 
DaePT. 


4 

5 

6 

7 
8 

9 
10 

II 

12 

'3 

14 

15 

16 

17 
18 


Due  fT. 
DacfT. 
Due  IT. 

fr.oHdN. 

DueiV. 
Due  N. 
N.E. 
DacE. 
Due  E, 

e:s:e.  ' 

E,  S.'E* 
E,  S,  E» 

£.  9  •  £« 

E.  S.  E. 

E.hN. 


E.lyn.S.f.w. 
S.  by  JV. 

N.E. 
N.  E. 
N.E.  . 
<\N.E. 
N.E. 
N.  E.  E. 
E.  S.  E. 
S.  S.  fr. 


19 
20 

21 
22 

24 

2 

26 

27 

28 

29 

30 


Clofe    Morning,   fair    E- 

Cld|e  Mprning,   r^iny  & 
yehjng^        -  - 

irenihgi; 
Clofti,  fair  Wcathci:. 
Clofe^  fair  W^atJier. 
Clbfc^  fa^r  Weather. 
Clofe,  fair  Weather. 
Fair»  (unlhine  Weather. 
Clofe,  fair  Weather. , 
F^,  (unfhine  Weather.' 
Fair,  fun-lhuie  Wealhcr. 
Fair^  ]un-(hine  Weather. 
Fair  fun-Ihine  Weather. 
Fair,  iun-lhine  Weather. 
Fair :  fun-(hinc  dry  Wea* 

thcr. 
Fair  futv(hinc  hot 

ther. 
Fair  fiui-Ihine  hot 

tbcr. 
Suh-(hinc  Morning, 

dy  Evening. 
Sun-(hine  hot  Weaih)er% 
A  little  Rain,  cloudy. 
Lowririg,  fome  Rain. 
Fair,' hoc  Weather.,  ' 
Hot,  a  muddy^Sky^ 
Sun-fhi«e,  clear.  ,  \" 
Slin-fhine,  fair  Wiriichcr. 
Sun-ftinc,  diy  Wfaxlier. 
Very  dry. 

Hot,  lowring  Eveningj. 
Sun-(hine,  clear.  I 
Cloudy,  cool. 


Wea- 
Wca- 
cloir- 


•U^ 


MiaiL 


(    so    ) 


D. 


Wind. 


Wsathery  July  1684. 
I 


- 


mnd. 


/jF^ifii/^,  Auguft  1684. 

i 


S.w.fF.H.w. 
IV. 
3S.fr. 
S.fT.W. 
S.W. 


s.rr. 
fr.  s.  w. 
s.w. 

W.N.W. 

N.fF. 

S.W. 

W. 

W. 

w.  s.  w. 
16  w. 
w. 

N.W. 
W.  S.  W. 

20  W.  N.W. 
W. 

22  W. 

w:s. 

S.E. 
E.hyS. 

E-hs.  : 


7 
8 

9 

10 
II 

12 

»3 

Hi 

15 


17 
18 

19 


23 
24 

25 
26 


W.N. 

W. 

N.N.E. 
30N.N.E, 
31  N.E. 


«7 

28 

29 


Somewhatj  cloudy. 
A  little  Rain,  fair.     , 

Fair,  but  cloudjr. 

CloTe,  foale  Rain. 

Sun-fliine  ^florning,  gloo- 
my Evdning. 

Qofc. 

Cool,  clofe. 

Hazy,  forhcRaln. 

SbiAe  Rain,  clear. 

Qear  fun-lhine. 

Raifi. 

Some  Rain,  fair  Evening. 

A  Shower  or  two. 

Cool,  clofe  Weather. 

Rain. 

Cool,  clofe  Weather. 

Cool,  clofe  Weather.    . 

Fair  fim-lh'ine  Weather. 

Lowring,  cool  Weather. 

Fair  fun-Aine  Weather. 

Fair  fun-Qiine  Weather. 

Hot  fun-diine  Weather. 

Hot  fun-lhine  Weather* 

Hot  funrlhine  Weather. 

Hot  fut)-(hine  Weather. 

Hot,  a  UttleRain  towards 
Night. 

Hot  fuD-iHne  Weather. 

Hot,  Thunder,  Rain. 

Qoudy,  ifome  Rsrin. 

Fiir  fun-(hine  Weather. 

Hot  fun-lhine  Weather. 


AT.     • 
tW. 
jfj.  w. 

as.  W.  iy  S. 

es.w.iys. 


8 

9 
10 

II 

12 

»3 


Due  5. 

Due  5. 
DaeW. 
DueJV: 
S.W. 

DmW. 

DaeW. 
i4|Due^. 


15 


W. 


16W.N. 


N.W. 
N.  n.  w.  N. 


19  N.  S.W. 

20  S.  S.W. 
21 S.  S.W. 

22  S.W. 

2sS.W. 

2^  S.W. 

25  N. 

26  S.W. 

27  N.W. 
2S  S.W. 
2^8.  S.W. 
30  Due  S. 
SiS.lyE, 


r 


mNi« 


Warm  fur^-fhlne  Weather 
Cool,  fair  Weather. 
Warm  faif  Weather. 
Hot  fun-ftjine  Weather. 
Hot  fun-ftiine  Weather. 
Warm  fuh  -  fhine  Wear 

ther.     I 
Rainy  M<^rning,   fair  £ 

rening. 
Clofe,  fair  Weather. 
Fairj  fun-lhine  Weather. 
Fair,  fun-fliine  Weather. 
Fair  Morn,  inclinable  to 

Rain  at  Night. 
Rainy  Morning,  the  iaitie 

in  the  Evening. 
Fair,  fun-fhine  Weather. 
Fair,  fun-(hinc  Weather. 
Fair,  fun-fliine  Weather. 
A    Shower,     fun  -  ihine 

Weather. 
Sun-(hine  Morning,  clou- 
dy Evening. 
A    muddy  Sky    in    the 

Morning,  fun-dune  £- 

vening. 
Fair  liin-iWne  Weather. 
Hot  fun-lhine  Weather. 
Hot  fun-lhine  Weather. 
Fair  lun-lhine  Weather. 
Hot  fun-lhine  Weather. 
Hot  fon-lhine  Weather. 
Rain  all  Day. 
Rain  at  Night. 
Qoie,  Ibme  Rain. 
Qofe  Weather. 
Qole,  Rain  at  Night. 
Variable  Weather. 
Clde,  ibme  Rain* 


mtdJ 


(s»  ) 


D.\      rVind. 


S.hyE. 
Due  5. 
3fy.  E.  W. 
S.  E.  S.  PF. 
Due  E. 


^.S.E. 


% 
9 

10 

ti 
I  a 

ij 
H 

'5 
i6 

'7 
i8 

19 
so 


AT.  ^. 

AT.  W^.  N.  E 

fV.byN. 

N.  IV.  N. 

N.  JV.  fF. 
DueiV. 
iV.  ^  £. 
DueiV. 
N.fy. 
Due  K 

DueS. 
5.^  £. 


»3 
29  5 


fFmther^  Septemb.  1684, 


S.lyfT. 


DocfT. 

iyJF. 
Due  5. 
Due  5. 
Due£. 

W. 


^qN.W^ 


Clofc,  fome  Rain. 
Cloft,  Ibme  Rain. 
Clofe,  Rain,  Thunder. 
Clofe,  fome  Rain. 
Clofe     Morning ,     rainy 

Afternoon. 
Clofe,  fome  Rain. 
Fair  fun-ftiine  Weather, 

Raia  at  Night. 
Fair^  clofe,  dry  Weather. 
Sun-fhinc  Morning,  clofe 

Evening, 
Sun-lhine  Morning,  fome 

Riiin. 
Fair  Mornings   clofe  ^  E- 

vening. 
Fair  Morning,  fome  Rain 

at  Night. 
Rainy  Weather- 
Fair  fan-fhine  Weather. 
Fair  fun-ihine  Weather, 
Clofe,  fair  Weather, 
Clofe  and  windy. 
FairMorning,  fome  Rain, 

fair  ag^in. 
Fair  Morning,    clofe   E- 

vening- 
Fair  fun-fftine  Weather, 
Fair  fun-fliine  Weather. 
Fair  fan-fhine  Weather. 
Fair  Morning,  clofe  £- 

vening. 
Fair  fun-&ine  Weather. 
Chatigfeaile  Weather; 
Changeable  Weather.' 
Rainy  Weather. 
Clofe,  mfcift  Weather.  I 
Clofe,  mbift  Weather]     j 
Clofe  Miming,  fun-ffcin( 

Eveniig.  ^ 


I 


Wini. 


IViaihsTy  Oftober  168^. 


\ 


N.W. 
S.fF. 


PF.  K  W. 


9 
10 
II 

12 

'3 
'4 

'5 

16 

17I 
18 

»9 

20 
21 
22 

23 


S.  by  W. 

N.  n.  w. 

AT.  JV. ».  CO. 

N.fV. 

S.TF, 


25 
26 


S.TF. 
S.IK 
S.  fK 

hy  E. 

5. /r. 

mhyN. 
N.fF. 


N.W. 

Due/r. 

Duc/r. 


N.rr. 

N.fF. 
27  AT.  E. 

s.  fr.  N. 


28 
29 


31 


3d(N.  fF. 
DuciV. 


Moift    Treacher ,     fome] 

Rain.'  '  ■■.' 

Clofe  Wekthcr,  but-faV. 


Clofc 


Mprning, 


falr^ 


E- 


H.r 


veningi 
Clofe  aJlj  Day,^  Ram.  at 

Nighri  /, 

Rainy  ^forni^g,  iair  E- 

venin^  T 

Rainy,  vvindy  Weather, 
Rain  all  Day*     . 
Rainy  Morning,"  fair;E- 

vening. 
Clofe,  fair  Weather.'  i 
Fair  Weather.  i 

Windy,    rainy   Morning, 

fair  Evening. 
Clofe,  and  fome  Wln4. 
Clofe,  fome  Rail),    . .  • 
Rain  and  Wind. 
Wind  and  Rain. 
Fair  fun-fliine  Weather. 
Fair  fun^fliinc  Weather. 
Fair  Weather. 
Clofe  Morning,  fair  fun 

Ihine  Evening.    ' 
Fair  Weather. 
Fair  fun-ftiinc.  Weather. 
Clofe,  fair  Weather. 
Fair  Morning,  Wind  and 

Rain  at  Night. 
Wind,  Snow,  and  Rain 
Clofe^  cpld  and  windjr. 
Fair,  Frofty  Weather. 
Froft  and  Snow. 
Frofl:  an^  Snow. 
Frofty,  told  Weathet 
Snow  anpi  Wind. 
Cold  Tlaw  in  the  MpmX 

ing,  jclcar,    frofty!  EJI 

venint.  '     I 

.  .    mJ\ 


(    5*    ) 


bJ 


mni 


2  N.  ff^.  W. 


S.  fy  Jf^.  W. 

N.W. 
N.W. 

N.S. 


9  S,  E. 


i6 


Diic^. 


S.W. 


12 


13  5.  W. 
15N.W. 


16 


19 


N.W. 


N. 
S. 


2oS. 
21^. 


22 
23 

26 
27 

a 

«9 
30 


S. 

W. 
W.S.W. 
W.N.W. 
IV. 

N. 

N.E, 

N. 


W^eatber^  Novcmb.  1684. 


D. 


Thaw,  Snow,  Froft. 
Frofty   Morning,    Thaw 

Anernoon. 
Thawing  weather  All  Day. 
Cofe  and  windy. 
Clofe  and   windy,    little 

Froft. 
Fair  Weather,  little  Froft. 
Fair  Morning,   rainy  E- 

vening. 
Small  Rain  all  Day. 
Mifty,  moift  Weather. 
Rainy,  mifty  Weather. 
Cloudy,  moift  Weather. 
Cloudy,  moift  Weather. 
Cloudy,  fome  Sun-fhine. 
Clofe,  Mift  at  Night. 
Froft^  Morning,  clofe  E 

vening. 
Clofe     Morning,      clear 

frofty  Evening. 
Hard  Froft  and  clear. 
Hard  Froft,  fun-lhine. 
Clofe,  Snow,  Rain- 
Much  Rain. 

Warm  fun-ftiinc  Weather. 
Froft,  Rain. 
Fair,  fbmewhat  warm. 
Some  Rain. 
Clofe,  fair. 
Fair,  warm,  dofc. 
Some  Rain. 
Cbld,  cloudy.  Run. 
Fanr,  but  cloudy. 
Fair. 


fVind. 


fVeatbery  Decemb.  1 684. 


iV.  iV.  E. 

N. 
iW.  S.W. 
4!5. 

si- 


T 


es.e.E.N.E 
E.  N.  E. 


\ 


^\ 


E.  N.  E. 

E.  N.  E. 
io!£.  N,  E.  ' 

E.  N,  E. 

E.  N.  E. 

E.  N.  E. 
i4|£.  5.  E. 

E,  JV.  S.  fV. 

N.  W.  N. 

IV. 


H.  N.  W. 


20 


21  W. 


22 
23 


2^N.E. 
25  N. 


N. 
E. 


Frofty  furifhine, 
Frofty  iufl-fliine.     /. ./ 
Snow,  mUch  fmall  Kiia. 
Cloudy,  fcmctRain^ 
WaJ-mtfpn- limine  ,JV^jc^- 
thcr.  ~  i  '  *  i 

Mifty>,*Hlck,  mQift  Ai^•^ 

Froff/.ftin-fliiric.  Wea- 
ther. '! 

Mpiftj.cJoudy  Air*     , 

Moift,  cloudy  Air..'   V 

ThicljL,  moift  Air/ 

Fair,  but  cloudy.  . 

Clofi::;   ': 

A  moift,  clofe  Air. 

Froft,  clear  fun-fhine.* 

Froft,  cloudy. 

Froft,  cloudy. 

Froft,    cloudy,    a    Jittltl 
Snow. 

Froft,  fun-lhine. 

Thaw,  cloudy.  \ 

Rain,  Hail,  Snow. 

Froft,  fuo-lhinc* 

Froft,  fun-ftiine. 

Hard  Frbft^  windy. 

Frofty  fun-fliunc. 

Froft  ,     cloudy  ^     nmchl 
Snow. 

Hard  Froft,  lun-^fhiiie. 

Froft,  fan-lhinc. 

Rain  all  Day. 

Froft,  Rain  at  Nigjvt. 

Some  Rain,     fair    Even- 
ing. 

Fair,  cloudy. 


XXI.  At 


..    .  ,   ^  "  ) 

XXI;  At  CdpiC^fi  m  the  Latitude  of  40  49' N.  An.  1866.  Ntro.  24  and  5&ir«r- 
15,  Clear  and  tot,     26,  About  two  if.  «i.  a  Storm  of  Rain  with  Thunder  for  Srf^SlJ 
half  and  Hour.  -  27,  At  the  fame  Hour,  Rain  which  lafted  fome what  longer.  Vf^V 
28,  About  five  a.m.  fome  Rain,  afterwards  mifty,  and  about  ten  extream  hot.  fiiiu«,n. 
.^9^  Aboift  v^a.  m.  a  great  Storm  of  Rain  flacking  often,  but  renewing  »3»'P^» 
again,  it  laftcd  about  an  Hour;  the  Day  after,  clear.  • 

Thence  iO'Dfr.  7,  clear;  then  cloudy  in  the  Morning,  between  twelve  and 
onc^.  m.  a  Shower  lafting  about  half  an  Hour:  thence  clear  and  hot.  10, 
A  little  Mift  in  the  Morning,  otherwiie  very  clear  and  hot ;  fo  till  15. 

15,  And  fome  Days  after,  Jbmewhat  thick,  cfpecially  in  the  Morning.  19 
and  20,  We  had  a  dry  North  and .  North-eafterly  Wind,'  caird  an  Hermtan^^ 
and  it  overcame  the  ^ea-Breeze  5  found  very  ill  for  the  Eyes,  and  moft  Men 
complained  of  a  feverilh  Temper ;  it  was  parching,  but  rather  colder  than 
ordinary.     11,  It  ceafed  ;  a  clear  Air  and  very  hot. 

23,  We  had  the  Hermitan  again,  but  the  Morrow  it  c^fed  :  Then  and  25, 
Ibme  Clouds^  but  no  rain.  Thence  to  29,  clear  and  hot.  29,  The  Hermi* 
/M  returned,  but  did  hot  continue.  Thence  Clouds  fometimes,  but  no  Rain 
till.  7^*  2.' 

This  Month  we  h^d  three  Funerals,  one  being  fick  of  the  Flux  laid  vio- 
lent Hands  upon  himfelfi  through  Impatience  of  the  Pain,  the  third  Day. 
The  fecond^  upon  the  twenty  fifth  died  convulfively,  not  having  been  fick 
above  one  Day.    The  third,  Dec.  17.  Died  of  a  Dropfy,  which  had  fucceed- 
eda  tedious  iFlux. 

-  jfn:  1687,  Jan.  2.  About  five  a.  m.  Rain  for  half  an  Hour,  between  feyen 
and  nme  for  an  Hour,  from  half  an  Hour  paft  nine  to  one  p.  tn.  the  reft  cloudy. 
5,  At  two  a.  m.  about  half  and  Hour.  •  8,  At. one  in  the  Morning  about  ah 
Hour,  the  Days  between  fomcwbat  cloudy  r "Thence  to  12;  extream  hot.  \ 
•  12  and  !4v  Somewhat  cloudy^  otherwiie  the  Heat  continued.  I7,  At  fcven 
p.m.  a  ^Ihrmdo  for  above  half  art  Hoiir,  and  about  twelve,  al  Night  another; 
but  the  Heat  very  little  abated.  *  '  , 

22,  Between  five  and  fix  p.  m.  began  z^TomaJe^    which  lalted  above  an 
Hour  very  violent,  with  great  Gaps  of  Thtinder  and  Lightning;    Tank  fill'd 
one  Foot.    2j,  In  the  Morning  a  great  Mift,  after  eight  clear  ind' extream  ^ 
4iot. 

The  latter  End  of  January^  and  the  Beginning  of  Ptbruarf^  commoidy 
-mifty  in  the  Morning  5  after  extream  hot. 

Feb.  ID.  Somewhat  ctoudy  and  cool,  till  then  we  were  troubled  wtth 
Coughs,  for  the  moft  part;  about  this  Time  they  ceafed.  *  So  the  eleventh 
towards  Night,  Thunder  a  far  off,  and  Expedadon  of  a  ^cmado ;  but  it  faii'd. 
12,  Extream  hot.  13,  Aftronger  Wind  than  ordinary  from  Sea-ward.  14, 
'Something  I&ean  Htnmtan^  but  not  from  its  ufual  Quartet;  clear  anid  hat  • 
till  aboQt  €wo^.  m.  then  cloudy,  bat  no  Rain.  Thence  to  22,  extream  hot 
and  clear.  From  92  to  March  i » ibme  flying  Qouds  without  Rain  %  fiiltry  hdt 
and  unwlioleibm. 

24,  Some  Shew  of  a  tcmadoy  but  it  pafiM  away,  ' 
This  MoQtbJwe  had  two  Funerahi 

The 
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The  Beginmng  oF  Mareb  as  the  latter  End  of  Fd^.  j.  From  fix  a.  m/hr 
an  Hour  and  half  a  violent  Tornado  ;  the  Day  after  cloudy..  6»  Clear.  7,  At 
Night  Lightning  and  Clouds  afar  ofFj  but  nothing  followed.  Thence  to  the 
eleventh,  clear  and  hot. 

1 1,  About  five  a.  m.  a  violent  Rain  for  almoft  half  6n  Hour.  12  and  13, 
Cloudy.  14,  About  four^a.  tn.  a  gende  Shower,  butlafted  not  long.  15,  Be- 
tween fix  and  feven  a.  m.  a  few  Drops,  and  ,  likelihood  of  mor(,  ^t  nothing 
followed ;  both  Days  cloudy.  i5,  Extrcam  hot.  17,  Somewhat  cloudy, 
ITience  to  20,  -extream  hot» 

. .  20,  Cloudy  •,  about  ten  a.  m.  fome  few  Drops.'  21,  vc^y  hot.  22,  In  the 
Morning  hot;  about  twelve  a  violent  Rain  for  a  Quarter  of  an  Hour,  ajv 
Clear.  24^  About  two  a.  m.  Rain  for  about  half  an  Hopr  j  the  Day  afcer 
'clear.     Thence  to -4^//^,  clear  and  extream  hot. 

*     No  Funeral.  !      ,r  . 

.  j^il  J,  At  three  p.  m.  a  violent  Tornado^  but  only  fome  few  Drops  of  Rain  •, 
'at  five  ^.  iw.  a  little  Rain.  4,  Cloudy  by  Fits,  othcrwife  very  hot.  5,  Hqt 
jand  clear.  6,  In  the  Morning  hot,  about  two  p.  m.  cloudy ;  about  three 
Tonie  Drops  of  IRain,  in  the  Evening  the  Clouds  difperfcd.  7,  Clear  ^d  hot. 
8,  Between  twelve  and  one  in  the  Morning,  a  violent  Rain  for  near  an  Hour  ; 
after  two,  one  fomcwhat  longer  -,  the  Day  after  there  appeared  to  have  been 
.much  Rain ;  Tankfill'd  two  Foot  and  fcmewhat  more..  9,  About fcvcn  a.  m. 
ibme  Drops,  cloudy  all  Day. 

10,  Cloudy  about  eleven  a.  m.  a  fmall  Miflr.  '11,  Prefently  after  Midnight 
jt  began  to  rain,  and  lafted  till  fix  a,  m.  a  great  Part  of  the  Time  very  violent- 
'ly,  it  began  with  a  ftrong  Tornado  ^  Tank  above  three  Feet.  The  Day  after 
fome  Clouds,  otherwife  extream  hot.  So  alfo  12  and  13.  14,  About  five 
'a.m.2L  Shower  ior  half  an  Hour,  between  fix  and  {even  p.  m.^  another  of  the 
.feme  Contihuahce,  the  Day  between  extream  hot.  So  15,  16,  A  Shower  for 
half  an  Hour ;  it  began  with  a  violent  Tomaio^  the  Rain  not  much,  afterwards 
'cloudy.  17,  18,  Clear.  19,  Clear  alfo,  about  feven  p,  m.  a  confiderab^ 
,Wind,  aud  Drops  of  Rain.    ' 

20,  Clear,  but  windy.     21,  Between  twelve  and  two  moderate  Rain  for 
iiear  an  Hour*    22,  About  two  tf.  »i.  moderate  Rain  almoft  an  Hour^  at 
eleven^,  m.  a  ihort  Shower  and  gentle  i  the  Day  between  extream  hot.     23^ 
.Cloudy,  about  ttna.  m,  fome  Drojps.  24*  Extream  hot.  25,  About  one  a.  m. 
3R.ain  for  near  an  Hour  1  the  Morning  after  hot ;  afternoon  cloudy ;  moft  Part 
of  the  Nig^t  Thunder. and  Ughtning,  but  no  Rain.  26,  At  feven  a.  m.  ftrong 
Kain  for  half  an  Hour,  after  that  a  littde  Mift*9  Afternoon  from  twelve  to 
three  it  rained  unequally,  but  the  moft  part  moderate.  27,  Extreaip  hot.  28, 
Ajbout  twelve  ibmewhat  cloudy,  at  three />.  m.  it  began  to  raip,  and   lafted 
^^bout  an  Hour  and  an  half;  after,  cloudy  and  fome  Drqps,  in  the  Night  a 
Stjfowcr  or  two/    29,  Cloudy.    Thencetoil^  63  fonietimescloudy  9  butfor 
ihc.moft  part' violeqt  hot.      •  .;  ..      .  ... 

'  This  Month  we  had  three  Funertls ;  one  on  the  third  of  a  Fever,  another 
on  the  nineteenth  of  I  know  not  what  Pains  in  the  Guts )  ano^hor  on  the  twen- 
ty-fourth of  the  Flux. 

*  -  ^       '  The 
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The  fifteenth,  and  fome  Days  following,  there  fettled  upon  the  Caftle 
Wa}k  certain  Swarms  of  winged  Ants,  a  litde  bigger  than  Bees  i  they  would 
bite  very  fcvereJy ,  and  were  blown  up  with  Powder. 

Mijy  6,  in  the  Morning  a  little  cloudy.  Afternoon  (bme  Wind,  followed 
by  gentle  Rain,  which  lafted  till  three  j),  m.  after,  Goudy.  7,  Hot.  £,  Clou- 
dy ;  about  ten  a.  m.  a  gende  Shower  for  three  Quarters  of  an  Hour  {  about 
eight  p.  m.  a  very  violent  Storm  of  Wind  and  Rain,  but  it  quickly  grew  mo* 
derate,  and  lafted  in  all  not  above  half  an  Hour.  9,  Clear.  10,  About  Noon 
a  violent  Shower  for  a  Quarter  of  an  Hour  \  after  eight  p.  m.  another  as  long, 
but  not  io  violent ;  paft  nine,  another  (borter. 

II,  Clear.  12,  Clear;  paft  nine  ^.m.  a  vtty  y\o\tnt  tornado  with  Rain, 
which  lafted  fbmewhac  more  than  two  Hours.  13,  Between  twelve  and  one 
in  the  Night  a  Ihort  Shower ;  about  nine  a.  m.  ifome  Drops;  fo  alio  in  the 
Afternoon,  but  nothing  condderable ;  cloudy  all  Day.  14,  Cloudy;  at  nine 
a.  ».  a  violent  Rain  for  a  Qtiarter  of  an  Hour;  after,  gentle  for  above  an 
Hour;  about  three  p,  m.  fome  Drops.  15,  About  three  a.  m.  Rain  for  half 
an  Hour ;  between  four  and  five,  another ;  after,  foggy  and  cloudy,  with 
fome  few  Drop«;  about  (even  p.  w.  zyio\tnt  Tornado  with  Rain  for  near  ao 
Hour.  1 6,  About  four  a.  m.  Rain  for  an  Hour ;  after  eight,  for  a  Quarter  of 
an  Hour ;  after  fix  p.  m.  Rain  and  Wind,  but  both  moderate,  for  half  an 
Hour*,  paft  eight,  about  as  much.  17,  About  four  a.  m.  a  fhort  Showery 
after  clear.     18,  Clear.     19,  Cloudy;  about  ten  a.  m.  fome  Drops. 

20,  Cloudy;  between  eight  and  ten  a.m.  a  Shower  v  firft  violent,,  after 
more  moderate,  till  it  ended  in  a  kind  of  Mift ;  it  lafted  in  all  about  an  Hour 
and  half;  the  Day  after  clear.  21  and  22,  Clear.  23*,  In  the  Afternoon 
ckudy ;  about  fix  p.  m.  fome  Drops ;  the  Night  after,  a  Shower  not  con- 
fiderable.  24,  Hot,  about  ten ^,  m.  a  little  Shower.  25,  Clear.  26,  In  the 
Night,  fome  little  Rain.     27,  Held  up.     28,  At  nme  p,  m.  a  fhort  Shower. 

29,  At  five  a.  m.  Rain  till  near  fcven ;  a  little  paft  (even  till  nine,  after  cloudy. 

30,  Cloudy;  the  Night  after  fome  Rain.  31,  About  eight  a.  tn.  Rain  for 
half  an  Hour ;  from  nine  till  twelve  it  rained  for  the  moft  part  very  violently  ; 
before  one,  another  Shower  for  half  an  Hour ;  from  a  little  after  two  till  five, 
with  very  great  Thunder. 

One  Funeral  on  the  twenty  fifth,  after  but  three  Days  Sicknefe. 

The  Spinning  of  this  Month  we  had  an  extraordinary  Number  o£  Toads^ 
whkrh  after  fome  time  were  not  to  be  feen.  The  fourteenth  we  had  winged 
Ants  as  before. 

24,  Was  the  firft  Corn,  the  Seed-time  having  been  the  middle  q&  March. 

Jime  I ,  About  four  a,  m.  Rlsiin  ft>r  an  Hour ;  paft  one  p.  m.  for  half  an 
Hour;  the  reft  cloudy  and  mifty.  2,  From  two^.  m.  till  five,  continual 
Rain,  'tis^&id  there  was  fome  before;  from  nine  a.  m.  till  half  an  Hour  paft 
fa  pi  m.  continual  Rain,  fometimes  very  fierce ;  from  half  an  Hour  paft  nine 
atNightv  Rain  till  paft  ten;  3>  From  fix  to  a  little  paft  feven  a.  nt.  a  very 
gentle  Rain,  from  thence  till  one /•  iv.  moft  commonly  very  fierce;  thence 
far  a  litde  while,  more  moderate ;  but  it  rained  hard  again  till  fix^.  m.  then  it 
dmf^  but  flpwly,  and  fa  continued  till  about  icvcns  in  the  Night  fome 
i      ;x  llttfe 
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little  Raiq.  ..4*  About  tifthto.  m.  loine  Drops,  thence  clear.  6  and  7,  Clear, 
except  ibme  few  ilying  Clouds.  8»  After  three  a.  m.  gentle  Rain  for  near  an 
Hour;  then  cloudy,  and  fome  Drops,  after  ten  p.  m.  a  Shower.  9,  At  five 
a.  m.  a  gentle  Shower,  lafted  till  paft  (even ;  theoce  a  very  violent  Rafai  till 
almoft  nine ;  (bme  Drops  after  that ;  about  diree  p.  m.  it  began,  and  rained 
till  pad  ten  ibmewhat  moderately.     10,  Clear  and  hoc. 

11^  Cloudy;  about  eight jp.m.  a  few  Drops.  la^  FttMii  about  two  n.  m* 
till  near  five,  Rlin,  but  not  violent!  a  little  before  fix,  aiMriousStorm  of  Rain^ 
but  little  Wind,  it  lafted  till  tialf  an  Hour  paft  (even.  About  three  p.  m.  a 
moderate  Rain  till  a  little  jpaft  four ;  and  frooi  thence  to  fix  (bmewhac  mortf 
than  a  Mift,  the  Night  after  it  rained  a-little.  13,  Cloudy,  in  the  Afternoon 
it  dropp'd  a  little.  14,  About  eight  a.m.  a  few  Drops.  1 5,  Somewhat  clou- 
dy. 16,  Extream  lK>t,  towards  Night  cloudy,  about  five /.  #r.  a  violent 
Shower  for  half  an  Hour ;  from  a  little  before  eight  till  paft  ten  it  rained  coft- 
tinually.  17,  From  four  a.  m.  dll  almoft  fix,  gentle  Rain ;  (o  from  a  litthr 
paft  fix  till  paft  fevcn,  thence  till  paft  three  p.  m.  cloudy,  and  now  and  then 
lome  Drops,  then  a  violent  Shower  for  half  a  Quarter  of  an  Hour ;  half  an 
Hour  after  four  it  rained  a^ain,  and  continued  till  paft  ten,  for  the  moft  part 
very  furioufiy  ^  with  fome  little  Intertniflion  it  rained  all  Night,  ig.  At  three 
a.  m.  it  rained  very  fiercely ;  about  half  an  Hour  after  ffx  it  held  up,  but  clou- 
dy ftill;  from  eight  a.  m.  till  paft  three ^.  m.  it  rained,  but  moderately;  then 
it  held  up  a  little,  but  rained  after  till  paft  fix,  all  Day  cloudy,  and  at  Night  a 
great  Fog.  19,  About  nine  a.  m.  fome  Drops ;  from  one  dll  paft  three  p.  m. 
very  gentle  Rain. 

Thence  to  the  firft  of  Jufy  foggy  Morning  and  Evening,  ibmetimes  hoc, 
but  for  the  moft  part  cloudy,  and  more  temperate  than  could  be  expeded  fix»n 
the  Climate. 

Two  Funerals,  one  the  ninth,  of  an  Afthma ;  the  other  the  twenty  firft,  oF 
a  Fever. 

We  law  fome  forts  of  Infefts  not  ufual  here,  whether  monflrous  or  not  I  can- 
not tell ;  the  moft  notable,  a  kind  of  Spider  about  the  Bignefi  of  a  Beetle,  the 
Form  neareft  that  of  a  Crab-Fift),  with  an  odd  kind  of  Orifice  vifibk  in  the 
Belly,  whence  the  Web  proceeded. 

Jufy  I,  Extream  hot.  2,  Foggy  in  the  Morning ;  about  nine  s.  m.  a  few 
Drops;  after,  clear.  3,  In  the  Morning  a  great  Fog;  about  nine  a.  m.  it 
rained  fmall  Rain  for  near  an  Hour ;  towards  Night  more  foggy  than  ever  be- 
fore ;  about  fix  />.  m.  fmall  Rain  for  a  little  nme,  from  eight  till  paft  nine  fom&- 
what  more  briik  Rain,  after  that  it  cleared  up.  4,  From  nine  a.  iw.  to  three 
p.  m.  fmall  Rain,  the  reft  foggy;  between  ten  and  eleven  p.  m.  fome  Rain. 
5,  From  two,  a.  m.  till  paft  eight,  conftant  Rain,  fometimes  very  fierce,  ibme- 
times moderate ;  about  ten  a.  m.  fome  Rain ;  between  two  and  three  p.  m.  it 
beg^n  to  rain,  but  continued  not  long;  from  eighty,  m.  t<»ten»  Rain.  6,  Frona 
about  two  a.  m,  to  fix.  Rain ;  after,  fair.  7,  Fq^y  and  cloudy^  between 
ieven  arid  eight  a.  m.  lome  Drops,  8,  Foggy  in  the  Morning,  otlkerwite  clear 
and  hot.  9^  About  one  «.  m.  a  fmart  Shower ;  between  three  and  five  ibme 
more  Rain ;  the  Day  after  foggy.  lo,  Veiy  dull  and  cloudy ;  from  three 
p.  m.  till  Night,  a  very  great  Mift.  li»  Tole- 
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fi.  Tolerably  clear,  and  very  hot,  yet  Ibmewhiat  foggjr -M<irnmg  and 
Evening.  12,  Cloudy/,  thence  to  15,  in  the  Morning  and  Evenmg  foggy-, 
dfe  very  hot.  -  15,  Cloudy ;  about  ten  a.  m.  fome  Drops ;  from  half  an  Hour 
paft  two  till  four,  moderate  Rain  5  about  Icven,  fome  Drops  5  cloiidy,  fevcrsrt 
times  it  dropped  a  little,  but  nothing  confiderable.  17,  A  little  before  Day 
a  fliort  Shower ;  after,  cloudy,  thence  to  20,  foggy  Morning  and  Evening, 
and  rhe  moft  part  cloudy. 

ao,  Very  clear  all  Day,  and  extream  hot,  21,  Not  foggy  -at  all;  yet 
ibmevhat  cloudy,  but  about  Mid-day  it  cleared  up.  22  and  23,  Very  clear 
and  extream  hot.  24,  Cloudy  in  the  Morning ;  after,  as  the  two  laft.  25, 
Cloudy,  but  not  mifty  nor  foggy  -,  fultry  hot.  26,  In  the  Morning  cloudy  ; 
after,  extream  hot.  27,  Hot  and  clear.  28^  Thin  Clouds,  through  which 
tbe  &in  fhone  very  hot.  29  and  30,  Cloudy.  31,  About  three  a.  tn.  two 
Ibort  Storms  of  Rain  ;  the  Day  after,  clear  and  hot. 

Two  Funerals;  one  the  ftvcnteenth  drowned,  the  other  the  twenty-firft  of 
aFeven 

yiug.  I  to  5,  Clear,  for  the  moft  part  in  the  Mornings  doudy ;  but  without 
Fogs,  ibmetimes  very  hot.  5,  About  fire  a,  m,  a  Shower  near  an  Hour 
longi  about  feven,  another  for  half  an  Hour;  till  ten,  fome  fmall  Rain; 
ihcnce  cloudy  till  one ;  about  fcven  f.  tn.  a  few  Drops.  6,  Cloudy  all  Day, 
ibmetimes  it  dropped  a  little.  7,  About  two  a.  m.  violent  Rain  with  Wind 
fcr  above  half  an  Hour ;  the  Day  after,  cloudy.  8  and  9,  Cloudy  and  fog^ 
gy.  10,  Mow  foggy  than  ordinary;  about  itn  a.  m.  a  great  Mift,  or  fmall 
Rain  for  the  moft  part  of  the  Day  after. 

II,  Foggy,  as  the  former,  and  mifty;  between  eight  and  nine  a.  m.  a 
Shower  of  Imall  Rain ;  Afternoon,  clear.  12,  Small  Rain  in  the  Mornings 
after,  as  1 1.  13,  Clear  and  hot,  the  Land  Breeze  very  ftrong.  14,  Cloudy 
all  Day,  the  Land  Breeze  turnM  to  a  kind  of  Hermitan^  but  not  troublefome, 
oor  continued  beyond  this  Day.  15,  Cloudy,  feveral  Times  very  mifty,  and 
foroefinall  Rain.  16,  Cloudy,  but  noMift;  Afternoon,  clear:  Thence  to 
22,  clear  and  hot ;  but  the  Nights  colder  than  at  other  Times. 

22,  At  fix,  p^  m.  Cloudy,  a  Wind  Tornadoj  but  moderate,  with  fome 
Drops  of  Rain  very  large.  23,  Clear  and  hot.  24,  Cloudy  and  mifty  at 
firft;  about  ten  a.  m.  clear  and  hot.  25,  Clear  and  hot.  26,  Very  foggy. 
Morning  and  Evening;  for  the  reft,  hot.  27,  From  five  to  ten  a.  m.  it 
rained  fmartly;  thence  cloudy;  about  two  p.  m.  it  cleared  up  for  a  while; 
about  nine  p.  m.  a  Iharp  Rain  for  half  an  Hour.  28,  Between  twelve  and 
three  a.  m.  it  rained  about  two  Hours ;  about  feven  fome  few  Drops ;  after, 
doudy  i  in  the  Middle  of  the  Day  it  cleared  a  little,  but  quickly  overcaft 
again.  29,  In  the  Night  fome  Ram ;  at  feven,  a.  m.  Rain  for  half  an  Hour; 
m  paft  twelve,  a  very  thick  Mift ;  about  three  /.  tn.  clear ;  at  Night  a  very 
dttck  Mift.     To  the  End,  cloudy  and  mifty. 

Three  Funcrak ;  6,  one  of  a  Fever ;  7,  another  of  a  Confumption ;  29, 
a  third  of  a  Fever. 

Sept.  I  and  2,  as  the  laft,  3,  Some  few  Drops :  Thence  to  8,  cloudy  alfo  and 
mifty.    8,  About  Gxp.  m.  fome  finall  Rain  j  between  eight  and  ten  p.  m.  for 
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an  Hour  pretty  brHk  Rain.    9^  In  the  Mojrnmg  cloudy  ^xad  mity.^^^o, 
About  ten  p.  m.  a  little  Rain. 

II,  Excream  hot  and  clear;  in  the  Night  confiderable  Rain  for  kv%tal 
Hours*  12,  About  ten  a.  m.  Come  fmall  Rain,  the  Morning  very  foggy,  Ai^ 
ternoon  clear.  13,  Clear  and  hot.  14  and  15,  In  the  Morning  ^rxcrcaoi 
cloudy,  and  fbme  Drops  of  Rain*  16,  Clear  and  excream  hoc.  17,  Modo. 
rate  j  abouc  {cvtnp.  m.  fome  Drops;  at  Night  alfo  fooie  Rain,  not  confidera,- 
ble.  18,  Cbudy;  in  the  Morning  abouc  twelve,  fome  Drops;  all  this 
Week,  Morning  and  Evening,  fpggy  and  thick.  19,  20,  21,  Excream 
hot ;   the  fogs  cealed. 

22,  About  one  a.  iw.  fome  Rain ;  the  Day  after  cloudy.  23,  24,  25,  in 
the  Morning  cloudy  ;  after,  very  hot.  26,  At  Night  alfo  fomewhat  milly, 
with  many  Flalhes  of  Lightning,  buc  no  Thunder.  The  like  Fiufhes  molt 
Nighcs  to  che  End  of  the  Monch,  alfo  often  cloudy  ;  ac  other  Times  excream 
hoc. 

Two  Funerals ;  one  the  nineteenth  of  a  Fever ;  the  other  che  twenty-fixth^ 
whole  Difeafe  I  do  not  know. 

OStobtr  I,  About  three  a.m.  a  very  fierce  Rain  for  near  an  Hour,  miJoer 
cowards  the  End  ;  the  Day  after,  fome  Qying  Clouds.  2,  About  four,  a,  m^ 
a  little  Rain,  the  Day  after,  as  before  ;  from  eight  p-,  m.  till  ten,  moderate. 
Rain.  3,  Cloudy  ;  about  cen  a.  m.  Rain  for  fomewhac  more  chan  an  Hour. 
4,  Cloudy ;  between  eight  and  ten  />.  m,  a  very  fmarc  Rain  for  above  an 
Hour.  5,  About  nine  a.  m.  a  licde  Shower.  6,  About  five,  a.  m.  a  liccle 
Shower ;  anocher  paft  fix :  The  Day  after,  and  the  fcvcnth,  excream  boci^ 
8,  Hoc  in  the  Morning ;  Afternoon,  a  Shew  of  a  Tornado^  with  Thunder^ 
and  a  confiderable  Wind,   buc  no  R.iin. 

Thence  to  16,  fome  fiying  Clouds,  but  generally  hoc.  16,  Abouc  four 
p.m.  a  lictlc  Rain,  the  Sun  ihining  chcn,  and  the  whole  Day,  very  hot; 
about  dght  p,  m,  a  very  ftrong  Tornado^  Wind  and  Rain  for  about  half  an . 
Hour,  afterward  che  Rain  concinued,  buc  more  modcracc,  for  near  two 
Hours.  17,  Clear  and  hoc.  18,  So  too,  excepc  chat  about  three  p.  m. 
there  was  a  very  fliorc  Shower.     19  and  20,  Somcwhac  cloudy. 

21,  About  fcven  a.  m.  a  few  Drops;  after,  clear  and  excream  hot,  but: 
quickly  cloudy  again ;  at  eleyen  a.  m.  a  violent  Tormdoy  wixh  very  ftrong  Rain 
and  thunder  for  near  an  Hour ;  thence  all  the  Time  till  Night,  chick  and 
mifty  i  cill  cwo  p.  m.  Rain.  22,  Cloudy.  23,  Clear  and  hoc.  24,  Some* 
whac  cloudy  ;  ac  fcven  p.m.z  liccle  Rain.  25,  Cloudy  ;  abouc  eleven  a.  m. 
Expcftacion  of  a  Tornado^,  with  fome  "thundery  buC  ic  ended  in  a  few  Drops  of 
Rain  abouc  one  p.m.  26,  i^hout  two  a.m.  a  very  violent  tornado ;  and  after  the 
Wind,  Rain  not  very  fierce,  Vhich  lafted  till  eight  a.m.  the  Day  after  cloudy. 
27,  About  cen  p.  m.  z  violent  Wind  with  Rain,  buc  it  lafted  noc  long.  28^ 
About  three  a.  m.  a  ftrong  Rain  for  near  an  Hour,  the  Day  after  extream 
hot.  29  and  30,  Hoc,  yet  with  fome  Clouds.  ^  30,  Half  an  Hour  after 
eleven  p.  m.  began  a  very  furious  ^omadoj  the  Wind  was  quickly  over,  bu^ 
the  Rain  lafted  with  extream  Violence  about  two  Hours.  3 1,  In  the  Morning" 
very  hot,  about  two  p.  m.  a  violent  Tornadoy  with  Rain  and  iiwtder  very  near^ 
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itoctfed  fbfifieckDes,  but  beginning  again,  kfted  till  ner^r  four^.  m»  after\a^ard 
cloody.  ■     .  ' 

Three  Funerals,  all  upon  cbeiixih  D^y ;  two  of  Fevers,  the  other  I  know 
not. 

Ww.  Clear  and  extream  hot  till  the  fixth,     6,  About  balf  an  Hour  paft        -  - 
one  m  the  Morning,  .a  very  violent  Rain  for  more  than  Hour. 

TTicnce  to  14*  except  that  the  eleventh  at  Night  there  were  fome  few 
Drc^,  very  hot. 

14,  Extream  hot,  about  nine  p.  m.  a  little  Shower ;  the  fame  Night  about 
one,  a^nart  Rain  for  an  Hour  and  half.  15,  Hot;  toward  Night  cloudy 
and  fo^y :  Thence  to  19,  very  hot.  19,  Some  hkelibood  of  a-7fnw«i?,  but 
ooching  followed. 

20,  About  one /i-«».  a  (hort  Shower*,  about  a  Quarter,  paft  cwo,  another 
not  much  longi^r;  tijl  Night  cloudy..  Thence  to  26,  no  Kain,'  but  clouJy 
and  fomewhat  :COoler;  yet  fome  Days  extream  hot.  26,^  A  boot  ten  p.  m. 
a  iborc  Shower.  27,  About  two  another,  the  reft  clear.-  30,  About  two 
tf.  m.  fierce  Hain  for  about  half  an  Hour. 

This  laft  Year,  has  -been  the  wettcft  and  moft  cloudy  of  any.  that  can  be  /*  p.691. 
here  remcmbred ;  yet  the  Air  has  been  clearer  than  it  ufes  to  be  inr  EuglavJ 
one  Day  with  another.  .  . 

A  T(fmaio  ©a  violent  Storm  of  Wind,  followed  commonly  by  Rain<  but  /*.p.69a. 
not  always*,  the  Wind  ccafes  not  prefently  upon  the  Rain,  but  after,  fome- 
times  it  does:  la.thi&JPIac^  it  coaies  {as  does  an  Hermtan)  moft  frequently 
from  the  North,  taking  in  the  next  Points,  whether  to  the  Eaft  or  Weft,  but 
chiefly  the  Eaft,  tho*  I  haye  feen  both  that  and  an  Hermtan  from  other 
Points  5  fo  the  Account  is  not  without  Exception.  There  are  in  it  (hort  un- 
certain'Blafts  from  JtlQiiaftcrs,  which  1  believe  reach  not  many  Yards;  but? 
the  general  Wind  (for  ought  that  I  fee)  is  not  fo  unconftaqt:  Veflcis  that  gQ 
to  Windward  are  fitlped  by  tlicm,  when  they  are  not  over-ftrong,  for  they  are, 
c^pofite  to  the  Sea- Breeze^  and  they  can  fteer  by  them  a  regular  Courie ; 
which  fare  they  could  not  do,  if  they  were  very  irregular]  They  never  fail 
to  give  Warning  before-hand,  tho*  fometimes  after  that  Warning  they  do 
not  follow ;  there  is  a  very  black  Cloud  appears  afar,  in  which  if  there  be  a 
kind  of  white  Spot,  the  Wind  will  be  moft ;  if  not,  the  Rain :  this  the 
&i}ors  iay.  Sometimes  there  is  that  Mark,  fometimes  not ;  though  I  doubt 
the  Prediction  from  it  is  not  very  certain  •,  as  neither  are  any  perhaps  of  that 
kind.  --    ^      .?!. 
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This  Account  of  the  Quantities  of  Rain  fallen  in  one  Year  in  Grejham  Col^ 
kge^  Lmd.per  Month,  begun  Jug.  12,  L695,  and  the  Rain  ws^s  weighed  eve-, 
ry  Monday  Morning  till  Augyfi  12,  1696,  by  Pounds,  Ounces  and  Grai^^p 
7r(rf  Weight:    The  Diameter  of  the  Veflel  which  receives  the  Rain  being. 
11,4  Inches,  whole  Arta  is  a  little  more  than  102,1  Inches.  ^  :  :    •. 

fc,  Oun.  ^-     .     .  ; 

The  Sum  amounted  to  131  7  113,  which  is  equal  to  29*1 1  Inches  in-  ai 
Cylinder  of  the  aforefaid  Diameter,  viz.  11,4.  Inches.      -   ^^ . 

ABCD  is  a  Frame  to  fupport  the  GlafTes.  £  is  a  large  Bolt-head,  with  a 
Neck  of  twenty  Inches  Ifng,  and  capable  of  holding  above  two  Gallons.  F. 
is  a  Funnel,  whofe  Diameter  is  eleven  Inches  and  V?  from  G  to  H.  /,  JT,  are 
two  Stays,  or  Pack-Threads  which  are  ftrained  by  two  Pins,  Z»,  M^  to  hold 
the  Tunnel  fteady  againft  the  high  Winds.  iV,  the  Pipe  of  the  Tunnel,  at 
N  being  no  wider  than  i  of  an  Inch,  through  which  the  Evaporation  can  be 
but  little* 
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W.b.S.  1 
S.W.  0 

*9 
30 

98 
00 
00 

6 

9 

Flair 
Showers 

{>.b.W. 
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In  fhisTaMe,  ihc  (^a'atity"pr5aki,  WUieifidl  tKirougTi  a  l  unnei  of  twelve 
Inches  Diameter,  is  &t  down  in  Pounds  and  Centefimab ;  and  {  meafored  it 
with  a  Cylindrical  Glafe,  afterMr.  Townlefs  Method. 

Where  only  one  fore  of  Weather  is  noted  upon  one  Day,  that  was  riie  Wea- 
thcr  of  all  the  Day  j  elpecially  if  the  Barometer  be  noted  three  times*  The 
lame  oblenre  alfo  in  the  Column  of  Winds. 

In  the  Column  of  Winds,  o  fignifies  a  Calm ;  1,2,3,  ^^*  denotes  the 
Snengtb  of  the  Wind :  wherelere  5,  or  6,  is  a  little  Storm ;  7,  or  8,  a  great 
Storm. 

I  have  noted  m  the  Column  of  Weather,  the  Depth  of  the  Snow  upon  the 
Ground. 

The  whde  Quantity  of  Rain  that  fell  through  my  Tunnel  laft  Year,  was 
77,60  /.  which  is  lefe  than  fell  from  the  Beginning  of  March  (at  which  time  I 
began  my  Rain  Obfervations)  till  the  End  o(  December j  1696.  In  which  ten 
Months  there  fell  here,  at  Upminftery  almoft  115/.  and  at  Townley  in  Lanca- 
fisire  (according  to  Mr.  Toivniey's  Obfervations)  above  172  /.  and  in  the  whole 
Year  at  Tffwnky  203,76  /. 

XXtV.'  The  Quantity  of  Rain  which  fell  through  my  Tunnel  this  Year,  TheH^utber 
1698,  was  122,32  Pounds.     I  find  foggy  Weather  makes  the  Mercury  rife,  Jfp^/^^ 
as  well  as  the- North  Wind  ;  as  may  be  obferved  in  the  following  Table,  in  VAfr.wuL 
the  Month  of  December^  at  which  Time  the  Mercury  was  very  high,  although  ^^t^i*; 
the  Wind  was  in  the  Southerly  Points.     I  fubmit  it,  whether  the  Caufe  be 
not  the  Increale  of  the  Weight  of  the  Atmofphere,  by  an  Addition  of  thofe 
Vapours  of  which  the  Fog  confifls,  which  are  manifeftly  as  heavy  as  the  Air, 
becaufe  they  fwim^  in  it  without  afcending,     Thefe  fiHing  up  many  of  the  Va- 
cuities of  the  Air,  without  extruding  much  the  Parts  of  Air  (as  I  judge.  Clouds 
do)  do  add  confideraUy  to  the  Weight  of  the  Atmofphere,  and  fo  citufe  the 
Mercury  tp  afcend.    . 

The  greateft  Rartge  I  have  ever  obferved  the  Mercury  to  have,  is  no  more 
than  2, 12 'Inches;  k  bcmg  here  never  higher  than  30,40  nor  lower  than 
28,28  Inches.  The  loweft  it  ever  was,  within  my  Obfervations,  was  Jan, 
24,  about  two  of  the  Clock  in  tlie  Afternoon  ;  abo«Jt  which  Hour  Mr.  Town- 
Icf  obferved  bis  Barometer  to  fall  to  27,5cx  Inches,  which,  he  lays,  was  re- 
markably low. . 
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i     6 

6;  12 

9 
6 

7.     12 

9 

Rain 

.Warm 

Fair 

b..W.    1 
S.byE.  1 

29 
29 

66 
78 

a    76 

6 

22.  n 
C 

Siiomers 

and 
Cooler 

S.byE.  1 
E.S.E.  1 
f.w.b.f.  3 

»9 
^9 

29 

720    oa 

70. 

660    95 

Cloudy 
Fair 

:).byE.  i 
S.byB.  1 
S.S.E.c 

29 

«9 

*9 

78 
80 

0    13 

23.12 

9 

Rain 

Cloudy 

Fair 

b.by£.  I 
S.byw.  2 
S.byw.  0 

29 

*9 
29 

4^0    79 
46, 

6 

8.     12 

9 

Fair 

Warm     : 
Day 

N.byw.i 
N.n.w.  2 

N.        0 

29 
29 
30 

80 

54 
10 

6 

24.12 

9 

Showers 

S.          2 
S,  W.  0 

»9 
29 

43 
460    49 

6 

9.    12 

9 

Same 

1 

N. by  W.I 

W.b.S.  I 

30 
30 

II 
.  I^ 

00 

- 

.     6 

25. 12 

9 

Fair' 

.     .6^ 

10.  12 

9 

Small 
Showers  ' 

W.byn.c 

N.W.  2 
W.byn.3 

«9- 
29 

i9 

81 
80 

0 

o» 

6 

26. 12 

9 

Rain 
Cool 

N.n.E.  2 

29 

532    73 

6 

II. 12 

9 

Cloudy 
Cooler 
Rain 

N.n.w.  3 

N.D.W.  2 

N.N.E.r 

=9 
■'9 
29 

82 

8S 
82 

0 

03 

6 
27. 12 

9 

Cloudy 
Warm 
Fair 

E.byS.  I 
S.          I 
E         c 

29 

29 
29 

070    23 
78 

6 
12.  12 

9 

Showen 

N.E.    2 
N.n.^w.  2 

29 
29 

fc9 
68 

0 
0 

10 

'        6 

28. 12 

9 

b'air 

Showen 

Rain 

N.         I 
E.byN.i 
E.         1 

29 
29 
29 

78 
77 
760    02 

6 

13. 12 

9 

Cloudy 
Fair 

n.w.bn.  2 
N.,       3 
N.       0 

29 

29 
29 

70 
70 
74 

6 

29. 12 
c 

Milling 

N.byE.i 
E.byS.  0 

S.          I 

29 
29 

29 

69,1     6c 
700     2i 

6 

14.  12 

9 

Fair 

N.       0 
E.        2 

»9- 
«9 
29 

if 
87 

3a  12 
9 

Fair 

S.byW.i 
N.b.w.  1 

29 

76 

70 

6 

15.12 

9 

Fair 

N.E.    I 
N.byE.i 
E.byS.  0 

29 
29 
29 

92 

9J 
94 

6 
31. 12 

Pair 

n.w.bD.i 

W.B.W.I 

W.f.w.c 

29 
29 

29 

680  04 
62 

6 
16. 12 

.8 

Fair 

and 
Warm 

E.         0 
E.        c 

29 
29 

87 
73 

Toal 

12   03 

( 

79  ) 

JUNE,  1698.                                                    ] 

).  L 

IFiather, 

mnJi. 

Barom. 

Rain. 

D.   h. 

Weathsr. 

Winds. 

Barom. 

Raifi. 

6 

.  12 

9 

Fair 

and 
Hot 

W.          2 

S.         0 

29     6c 
29     6c 
29     6c 

29     57 
29     52 
29     so 

6 

17.12 

9 

Fair 
Qoudy 

N.W.c 

30     05 

I 

6 

:.    12 

9 

6 

;.    12 

9 

6 

f.    li 

9 

Fair 
Rtin 

S.w.bf.  2 
W.        3 
S.         I 

0     23 

t)     4.6 

18.  12 

9 

Farr 

N.  W.  e 
N.n.w.  1 
E.         1 

30     04 
30     05 
30     08 

• 

Cloudy 
rhund. 

S.           1 
N.-W.  .2 
N.t2yvy  0 

29     5« 

.^9    72 

'       6 

19.12 

9 

Fafr 

E.         0 
E  b.S.i 
E.         0 

30     08 
30     0; 
30     05 

MiOing 
Fair  and 
Cool 

N.by\v.2 
N.        3 
E^  .E.  0 

29     »i 
29    90 

'9  -99 

0     02 

0 

io.  12 

9 

0 

21. 12 

9 

6 

22.  12 

9 

Fair 
Hot 

E.byc*.  0 
E.byS.  0 

30     03 
30     oc 

29  9a 

6 

Fair 
Cloudy 
Impair 

t.byS.  0 
W.        2 
S.W.    0 

30    01 
30    02 
30    04 

Ftti.- 
Cloudy- 

ii.by^.  0 
S.W.    2 
VV.        c 

29     8- 
29     86 
29     86 

t 
^.    12 
_      9 

6 
'.    12 

9 

6 
3.    12 

9 

Fair 

and 
Holler 

S.  W.  0 

S.S.W.  1 

0 

30    06 
30    C7 
30  _c8 

Miding 
Cloudy 

W.byS.o 
N.byw.i 
E.          I 

29     86 
29    «9 
29    90 

I'air 

and 
Hot 

W.b.i).  1 
S.byE.o 

30    09 
30    09 
30     10 

6 
23.  12 

9 

6 
24.12 

9 

Fair 

and 
Hot 

Rain 

and 
Cooler 

E.         0 
S.byW.i 

29     83 

29     73 

i'air 
Hot 
CJoudy 

h.byN.0 
E.byN^ 
N.c.bn.3 

30      08 
30       oS 
30       OS 
30      oS 

S.byW.2 
b.          2 

29     65 
29     61 
29     58 

0     08 

6«Cioudy 
J.    12  Fair 
9  Cloudy 

N.n.c.  2 
N.n.c.  3 
N.E.    2 

30     02 
30     ot 
29     95 

•      • 

6 

25.12 

9 

Fair 
Rain 
Fairer 

f.w.bw.3 
S.byW.3 

S.'        c 

29    62 
29     64 

29     68 

0      19 
0    06 

6 

CO.  12 

9 

Cloudy 
CoDlcr 
Rain 

N.t.    2 
E.         1 

29     86 
29     ^i 
29    74 

2      25 

6 

26. 12 

9 

Fair 
Goody 

W.5.W.1 
W.b.S.  1 
W.b.S.o 

29     76 
29     78 
29     80 

6 

ii.  12 

9 

Cloudy 

elofc 

Day 

N.byE.o 
N.byE.i 

29    68 
29    66 
29    62 

0       17 

6 

27.12 

9 

Cloudy     , 

6.W.    I 

w:s.w.3 

W  b.S.  2 

29     78 
29    75 
29     69 

6 
12. 12 

9 

Much 
Rain 

N.n.w.  1 
N.n.w.  1 
N.n.w.  I 

^9    57 
29    52 

29  .47 

3'  02 

6 

28.12 

9 

Rain 

29    C9 

6 

13.  12 

9 

Milling 

N.        c 
WbyS.i 

29    42 
29  .  52 

0    91 

o'  38 

6 
29. 12 

9 

Fair 

W.        I 

29     73 

6 
14.12 

9 

6 
15.12 

9 

Cloudy 

W.byS.2 
S.W.   .3 

S.W.     7 

29    62 
29    67 
29  -  7c 

0     10 

6 

30. 12 

9 

Cloudy 
Milling 
Cloudy 

W.byS.2 
W.S.w.i 

29     71 
29     74 
29     7ft 

5.  W.  .1 

29 

6 
31.12 

.9 

■ 

Total 

B     77 

6 

•6.12 

1 

{  8 

0 

) 

•""        JULY,   1698.    "                            -       1 

D.   b. 

H^HUbtr. 

mndt.  Bartm.  Rain. 

D.    b.Weailnr. 

JFtMds.    Barom. 

Rat/I, 

6 
I.    12 

9 

Cloady 

W.n.w.i 
W.b.S.i 
W.S.W.O 

29    78 
29    78 
29    7S 

6 

17.12 

9 

Pair,  Fair 

Cloud/ 

Rain 

S.W.    I 
S.         3 
S.b.W.  2 

29    74 

29    77 
29    73 

0    c6 

6 

t.   12 

9 

Cool 
Rain 
Warner 

Fair 

and* 
Hot 

N.        I 
N.N.E.a 

N.       0 

*9    77 
29    83 
29    88 

0     23 

6 
18.  12 

9 

6 
19. 12 

9 

Milling 

Rain 

Fairer 

f.w.bw.3 
S.W.   3 

29    51 
29     56 
29    75 

Q  94 
[     12 

6 

J.     12 

9 

N.       0 
S.W.  a 

29    88 
29    86 
29    82 

Fair 

W.S.W.I 
W.b.n.  2 

29    88 
29    87 
29     87 

6 
9 

Cloudy 
Mifling 
Rain 

S.wJ).f.3 
S.W.  3 
S.W.   3 

«9    74 
29    67 
29    61 

6 
2a  12 

9 

Hot 

WJ.W.o 

29     84 

6 

J.     12 

9 

Fairer 
Rain 

S.b.W.  2 
W.S.W4 
S.W.   3 

29    521     87 

29    50 

29    $6.0    0$ 

6 

21.  12 

9 

- 

6 

6.    12 

9 

Cloudy 

Hot 

Fair 

W.Sw.1 
f.w.bw.3 
W.b.S.o 

29    66 
29    70 
29    7J 

0     05 

6 

22.  12 

9 

6 

7.   12 

9 

Fair 
Rain 
Fair 

s.w.b.r.i 

S.  W.  0 

29    77 
29    y6 
19    73 

6 
23. 12 

9 

6 

8.    12 

9 

Miftv 

Very 

Hot 

S.  W.  0 
W.S.w.i 
S.byE.  0 

*9    73 
29    7S 
*9    78 

6 

24. 12 

9 

6 

9.     12 

9 

Cloudy 
Hot  and 

Sultry 

E.byS.  1 
E.         1 
E.        0 

29    79 
29    78 
29    76 

5  Thunder  & 
1, .    ,  .  Rain,  but 

9  hri4/eefr*ilt. 

6 
10. 12 

9 

Same 

E.         0 
E.b.S.i 
£.         0 

*9    73 
29    72 

29    67 

6 
26.  12 

9 

Mifling 

S.W.  2 

29     50 

4     10 

6 
II.  12 

9 

Ihund  & 
Rain,  Rain 
Fairer 

E.S.E.  1 
S.S.W.  I 
S.byW.o 

29    59 
29    so 

1  83 
0  84 

4  49 

6 

27.12 

9 

Fair 

4nd 
Cooler 

W,b.S.  I 
W.       2 

w^.w;o 

29    67 
29    7S 
29  ;«3 

6 

12. 12 

9 

Cloudy 
Rain 

N.N.w.i 
N.W.  3 

29    48 
29    47 
*9    47 

6 

28. 12 

9 

Fair 

Cool  and 
Cloudy 

S.w.b.f.o 
S.b.w.  3 

S.          a 

29     86 
29     84 
29     80 

6 

•  3.12 

9 

Cloudy 
Fair 

N.n.w.  1 
n.w.bw.2 
n.w.bw.o 

«9    54 
29    61 
29    62 

0  01 

6 

29. 12 

9 

.    6 

}0.  12 

9 

Rain 
Fair 

S.byW.3 
W.S.W.O 

29     68 
29     76 

0  02 
0     10 

6 

.14'  '2 

9 

Cloady 
with  fone 
Fair 

S.w.bw.2 
S.w.bw.i 
S.byW  2 

29    63 
29    63 
29    58 

Fair 
Mifling 

S.W,    0 

7 

^9    7S 
29    41 

6 

15.12 

9 

Goody 

Rain 

Cloudy 

o.byW.3 
S.         4 
S.          2 

29    48 

29    43 
29    38 

0  36 

0  47 

6 

31. 12 

9 

Fair- 

Cooler 

Cloudy 

W.b.S.~5 
W.       4 

^9    41 
29    52 

*9     57 

6 

16.  12 

9 

Fair 
Cod 
Rain 

N.  W.  3 
W.S.W.4 

«9    43 
29    53 

Total 

17  03 

(  8i  ) 


AUGUST.  r698. 

1 

D.    b\frealhfr. 

JVinds. 

Barom.  Rain. 

D     h. 

leather. 

Winds. 

Barom. 

RaiH, 

6  Fair 

I.     12 

olShowers 

S.  W.    2 

W.byn.3 

*9 
29 

^9 

5' 

49 

46 

0 

^3 

t 
17.12 

fair 
Cloudy 

N.         0 
N.E.    I 

30 
30 
30 

10 
09 

2.  uShowry 
91 

r.w.b.wi 
N.byE.i 

^9 
29 

43 
55 

D 

39 

18.12 
9 

Cloudy 

E-         c 
i.         2 
^«          I 

29 
29 
29 

9$ 
94 
8> 

3.   12'Fair 
9I 

W.b.S.  c 
N.W.  2 

i9 

19 

29 

60 
62 

67 

( 
19.12 

c 

Fairer 
vVann 
Cloudy 

JS.W.o 

WXW.2 

29 
^9 
29 

82 

82 

80 

6  Milling 
4.    12  Fairer 
9  Rain 

f.w.b.w  I 
W.n.w.2 

29 

-9 
29 

7« 

e 

20. 12 

9 

Cloudy 
Fair 

X  W.   0 
i.W.    3 

^9 
-9 
^9 

76 
73 
67! 

6  Fair 
5.    «2l 

9  Showers 

W.byn.o 
W.n.w.2 

29 
29 
29 

75 
81 

87 

0 
0 

40 

6 

21.  12 

9 

Fair 
Cloudy 

J.W.D.l.l 

S.S.W.  2 

29 
29 
^9 

59 
58 
55 

6 

6.    12 

9 

6 

7-    12 

9 

CI.  Show. 

Fair 

Cool 

W.byS.i 
W.byS.3 
N.W.  2 

29 
29 
29 

88 
87 
87 

0 

0; 

6 
22.  12 

9 

Cloudy 
Rain 

S.S.t.  I 
5-         3 

29 

19_ 
29 

Z9 
»9 

44 

-17 
48 
51 
47 
48 

0        IC 

Fair 
Fair 
Fairer 

nw  b.wi 
N.n.w.  2 
N.n.w.o 

*9 
-9 
29 

84 
81 

80 

0 

26 

6 
23.12 

9 

Rain 
Thunder 

S.         0 
S.e.b.e.  2 

0      4b 

I  58 

6 

8.    12 

9 

Mifty 
Cool 
Rr.in 

W. by  S.I 

n.n.e;i 

N.N.E.C 

»9 
29 

-9 

72 
72 
72 

I 

>7 

6 
24.  12 

9 

Showers 
Fair 

j.b/E.  1 
3.         3 

29 

-9 
29 

4* 

42 
420    01 

6 
9.    12 

9 

Cioady 

Dull 

Day 

r.w.b.wi 

S    W.     2 

»9 

29 

29 

03 
6. 

58 

0 

01 

6 
2J.  12 

9 

Cloudy 
Fair 

3.  W.    I 
W.b.n.  I 

29 
29 
29 

42: 
42 
42I 

6 
10.  12 

9 

Rata 

n.w.b.ni 

N.         1 
N.E.   c 

29 
^9 
29 

S8 
61 

63 

I 

40 

6 
26.  12 

9 

Fair 

E.S.E.  0 
N.W.   2 
N.        1 

29 

^9 
29 

42 
41 

44 

6 

II.  12 

9 

Cloudy 

Cool 

Day 

N.        1 
N.byw.2 
N.        0 

29 

29 
29 

63 
65 
67 

6 
27.12 

9 

6 
28.12 

9 

Fair  and 
good  h. 
Weather. 

S.  W.  0 
N.W.  2 

^9 
29 

29 

5° 
67 

6 
12.  12 

9 

Milling 

N.byw.i 

N.        3 

*9 
29 

29 

69 
76 

0 

02 



Fair 
Rain 

S.  W.    I 
S.W.   3 

29 
29 

52. 

75 
76 

6 

13.  12 

9 

Fair  and 

Cool 

Cold 

N.byw.i 

N.        2 
E.byN.c 

29 
29 
^9 

79 
84 
90 

6 

29.  12 
c 

Fair 
Rain 

W.        1 
W.f.w.  3 

29 

29 

29 

73 
76 

73  0     1 1 

6 

14-  12 

9 

Fair 

N.byE.c 
E.         2 

29 

30. 
30 

98 

c3o 

30,  12 
9 

Some  Fail 
ind  foxne 
Rain 

«.  W.   0 
3.S.W.  3 

«9 
zg 

29 

7" 

75 

80 

0    35 

6 

»5. 12 
9 

Fair 
and 
Warm 

S.e.b.e.o 
N.E.    2 

29 
29 
29 

98 

6 
31.12 

Cool 
Fair  with 
Rain 

N.W.o 
n.w.b.D2 

29 
29 
29. 

83 
85 
84 

0    02 

6 

j6.  12 

9 

Same 

E.         0 
E.N.E.  2 

30 
30 
30 

0:? 
04 
C9 

Total 

7    02 

Vol. 

11. 

■^ 

M 

( 

8 

2) 

SEPTEMBER,  1698. 

6 
{.    12 

9 

6 
i.    12 

9 

IVeathir: 

Winds. 

Barom. 

Rain. 

0     14 
2     55 

D.    y5.. 

IVeatbsr. 

mnds. 

ffafont. 

Hain. 

Cloudy 

Cool 

Day 

N.n.w.c 
W.        1 

29      8c 
29      72 
29     64 

6 

17.12 

9 

Rain 
Fairer 

K.byN.o 
E.by  S.  o 

29  39 
29  36 
29  34 

t     46 

Showers 

S.W.    I 
S.W.    3 

29      52 

29    54 
29     (j6 

6 
18.  12 

9 

Rain 
Fairer 

Showers 

E.by  S.  0 
S.E.      1 

29  31 

29  34 
29  3 -J 

<     43 

6 

5.    12 

9 

Rain 

S.S.Wm 
S.  W.   5 

29  48 

^9    4S 
29    41 

6 

19.  12 

9 

E.N. E.I 
S.W.    3 

29       2S 
29      25 
29       31 

0     65 

6 

4.    12 

9 

Fair 
Rain 

S.  W.  0 

S.byW.2 

29     40 
29     37 

29  16 

0     20 

6 

20.  12 

9 
t) 

21.  12 

9 

Rain 

Cloudy 

Rain 

S.  W.    I 

f.w.bw.  2 

29       38 
29      42 

0     15 

6 
9 

Fair 
Rain 
Fair 

W.S.W.2 

S.W.    3 

29  13 
29  48 

I     10 
0    03 

Poggy 

Showers 
Fair 

S.W.   0 
W.S.w.i 

29      46 
29      48 
29       52 

0     SS 

0     ot 

6 

6.    12 

9 

Rain 
Cloudy 

(.w.bw.2 
S.W.   4 

29  50 
29  46 

29     47 

0    09 

.  6 
22.  12 

9 

Hoar-Fr. 

Fair 

Rain 

i'.w.bw.o 
S.          2 

'9    47 
29    41 

»9    37 

0     20 

6 
\    li 
.       9 

S.byW.4 

29     41 

6 
23. 12 

9 

6 
24. 12 

9 

Fair 

Warm 

Cooler 

S.W.    I 

vv.s.w.3 

29    42 

29    4-i 
29    44 

6 

3.    12 

9 

Rain 

Fair 

29     76 

0    77 

Fair 

Cooler 

Cloudy 

S.S.W.o 
S.e  b.e.  I 

29    44 
29    43 
29     31 

6 
9 

Cloudy 

S.         0 
S.byW.2 
S.byW.c 

29     81 
29     80 
29     80 

6 
25.12 

9 

Rain 

S.S.K.    2 

29      2i 

0    42 

6 

10. 12 

9 

Fog 
Fair 
Qoudy 

S.W.  c 
S.byW.i 
W.byS.o 

29    86 
29    89 
29    89 

6 

26. 12 

9 

Fair 

29    45 

0     Ol 

6 
(1. 12 

9 

Rain 

S.byE.  1 
S.  byE.  2 
E.byS.c 

19     81 

»9      70 
29      61 
39       31 

I     34 

6 

27.12 

9 

Fair  and 
Plcafant 
Rain 

S.S.K.    1 
S.          3 

29    42 
29    42 
29    41 

■>    II 

6 

12. 12 

9 

Fair 

Warm 

Day 

N.        1 
E.         2 

29     86 
29     92 
29     87 

0    01 

6 

28. 12 

9 

Fair 

Showers 

Fair 

S.         0 

S.         3 

29    4c 

*9    36 

29    2! 

0  03 
0    01 

6 

13.  12 

9 

Cloudy 

E.byS.  0 
E.byS.  I 

29     7c 
29    6) 
*9     ?5 

6 
29. 12 

9 

Rain 
Rain 

E.byS.  I 
S.byE.  3 

29    o> 
29     ot 
29    06 

0  04 
0     76 

6 
14.  12 

9 

Fairer 

E.         c 
N.E.    2 

^9    57 
29    62 
29    63 

6 

30.  12 

9 

Rain 
Warm 

S.byE.  2 
S.6.W.4 

29   04 
29  0; 

29     3' 

?  40 

6'Fair 
ij.  1 2! Warm 
9!CIoudy 

E.N.E.2 

29    6c 
29    ;i 

Total 

12  07 

6 
9 

.Ram 

Warm 

Fair 

N.e.b.c.o 
S.byE.  2 

29    41 
29    44 

i?   46 

{  83  ) 


OCTOBER, 

1698. 

Kaitt. 

D. 

7 

fTeatber, 

h'inds. 

Barom. 
19     37 

Kain. 

D. 

^. 

H^caiher.\mniis.   \ 

tiartm.  \ 

Mifliog 

^:    .r^ 

7 

Ice  and 

N.N.w.i 

*9 

62 

1. 

12 

Warm 

S.w.b.f4 

»9 

45 

»7- 

12 

I' air 

7 

fair 

29 

66 

9 

Rain 

29 

570 

34 

Cloudy 

S.         a 

*9 

69 

0     ao 

7 

[ce 

S.          I 

^9 

44 

2. 

12 

Warm& 

S.         3 

*9 

71 

18. 

12 

Cloudy 

S.W.    2 

29 

33 

_9 
7 

Fair 

29 

7: 

9 

Fair 

29 

>5 

Rainy 

S.              2 

«9 

83 

7 

Cold 

LS.fc.  a 

t8 

<;8 

h 

12 

Warm 

3.S.E.2 

29 

83 

19. 

12 

- 

S.byE.  2 

23 

84 

-9 
7 

Day 

2 

«9 

63 

I     87 

9 

Rai9 

28 

83 

t 

20 

Fair 

f.w.b.w.i 

*9 

SO 

'     X7 

7 

Cold 

S.W.    z 

29 

01 

0 

4' 

4- 

12 

Fair 

*9 

S' 

20. 

12 

and 

W.b  S.  2 

29 

12 

9 

Rain 

W.n.w.7 

29 

J? 

0     36 

9 

Cloudy 

29 

ZjL 

7 

Cloudy 

W.o.w.a 

29 

82 

7 

Froft  and 

N.        0 

29 

23 

?• 

12 

Fair 

N.b.W.3 

*9 

88 

21. 

12 

Fair 

N.W,  2 

29 

24 

9 

Cooler 

^9 

95 

9 

Cloudy 

29 

46 

7 

f.w.b.w.i 

30 

00 

7 

Showers 

N.N.E.O 

29 

so 

6. 

12 

Ooody 

W.b.N.2 

50 

03 

22. 

12 

Hail 

S.         2 

29 

S' 

9 

W.b.N.c 

30 

_07 

9 

Showers 

29 

57 

I 

4' 

7 

Clocdy 

W.        1 

30 

07 

7 

Hard-Fro. 

S.e.b.e.  0 

*9 

65 

7- 

12 

Fair 

W.b.N.i 

JO 

07 

23- 

12 

and  Fair 

E.S.E.  I 

29 

68 

9 

Cloudy 

W.       c 

JO 

07 

9 

Showers 

29 

70 

7 

Fair  and 

N.W.  < 

JO 

lO 

7 

Fair 

S.        0 

29 

62 

0 

04 

8. 

12 

fomewhat 

N.b.W.i 

JO 

10 

H' 

12 

Warm 

9 

Cooler 

N.W.  c 

JO 

II 

,9 

Rain 

i9 

58 

0 

10 

7 

aoady 

N.  W.c 

JO 

07 

7 

Rain 

^\       ' 

29 

40 

0 

II 

9- 

12 

and 

W.f.w.  1 

,0 

03 

2^ 

12 

Mild 

S.byE.3 

29 

24 

7 

Cooler 

S.W.    3 

*9 

88 

9 

Weather 

29 

42 

— 

Rain 

W.b.N.3 

29 

62 

'    ?"; 

7 

Cloudy 

S.S.E.  a 

29 

48 

10. 

12 

Pair 

W.n.w.3 

»9 

76 

26. 

i2F.&WarnL 

B.E.b.S.3 

29 

47 

9 

Rain 

S.W.    3 

*9 

61 

9!Rain 

29 

Jl 

7 

Cloudy 

W.b.N.3 

29 

35 

0     63 

7 

Fair 

S.byW.o 

29 

52 

II. 

12 

Fair 

W.b.N.3 

»9 

36 

27- 

12 

Cloudy 

29 

52 

9 

Cloudy 

W.b.N.3 

29 

J2 

-? 

Rain 

*9 

41 

0 

80 

7 

Cloudy 

W.       i 

29 

30 

7 

Mift 

W.       0 

29 

4' 

12. 

12 

and  fome 

W.       3 

29 

30 

28. 

12 

Fairer 

N.N.E.2 

29 

24 

9 

Rain 

^9 

_27 

0      23 

9 

Rain 

29 

46 

0 

05 

7 

Fair 

W.bjrS.c 

29 

'4 

0     02 

7 

Cloudy 

N.by£.2 

29 

4» 

^3 

i2 

Warm 

N.           2 

29 

09 

29. 

12 

Colder 

N.byE.t 

29 

4' 

9 

Cold 

29 

oh 

9 

Rain 

29 

4> 

7 

Fair 

W.byN. 

29 

20 

7 

Snow 

N.byE.4 

29 

62 

t 

2^ 

«4 

12 

Rain 

N.byE.2 

*9 

30 

• 

30 

12 

Sleet 

N»        3 

29 

23 

9 

Cloudy 

i9 

4« 

0  0; 

9 

Fairer 

29 

42 

0 

29 

7 

Hoar-Fr. 

n.w.b.nc 

29 

47 

7 

Hard-Fro. 

29 

62 

»5- 

12 

Fair  and 

n.W.b.n) 

29 

4? 

3« 

.  12 

Cloudy 

9 

Cold 

29 

J2 

9 

29 

76 

7 

Icy  Froft 

N.n.w.  I 

2q 

10 

Total 

«3 

08 

i6. 

12 

Fair  and 

N.b.W.i 

29 

n 

' 

i«M« 

J2. 

Cold 

22. 

61 

1 

J 

VI 

i^ 

( 

84) 

NOVEMBER,   1698. 

Z).    b. 

/Sr^tf^A^r. 

Winds, 

Barom. 

Ra 

0 

0 

0 

c.     1 

D.    h. 

JVeaibtr. 

mnJ). 

Barom. 

Rain; 

8 

I.     12 

9 

Frolt 
Slcct 
Cloudy 

S.w.b.1.2 
S.  W.    2 

^9 
29 
29 

68 
62 
63 

tz 

06 
03 

8 

17.12 

9 

Froft 

and 

Fair 

S.         0 

29 
29 

67 
37 

0     18 

t 

2.      12 

9 
8 

3-    »i 

9 

Fair 

Warmer 

Showers 

S.S.W.c 
S.S.W.  I 

29 
29 

29 

67 
68 
64 

8 

18.  12 

9 
8 

19.  12 

9 

Rain 
Fair  and 
Cold 

S.e.byf.2 
f.w.b.W2 

29 
29 
*9 

07 
16 

3' 

0     04 

Fair 
Cloudy 

S.          1 
SbyW.3 

29 
29 

55 
49 

Rain  and 
Co.  Thaw 
Fair 

S.byE.  2 
S.w.b.f.3 

29 
29 
29 

28 

'4 

20 

0     10 

8 

4.  12 

9 
8 

5.  12 

9 

Showers 
Warm& 
Cloudy 

S,          3 

5.  3 

6.  4 

29 
29 
29 

4c 
30 

»5 

0 
0 

II 

»9 

8 

20.  12 

9 

Rain 
Fair  and 
Warm 

S.W.    2 
S.W.   4 

29 
»9 
29 

20 

27 
3« 

0     44 

Rain 

Fair  and 
Pleafant 

W.S.W.S 
r.w.b.w6 
f.w.b.wo 

29 
29 
29 

98 

37 

8 
21.  12 

9 

Rain 
Fair  and 
Warm 

S.  W.  4 
S.W.  3 

29 
29 
*9 

14 

20 
48 

2      81 

8 

6.    12 

9 

Froll 
Fair  and 
Cold 

f.w.b.wo 
S.byW.o 
S  by  W.o 

29 
29 

i9 

45 
45 

43 

8 

22.  12 

9 

Froil  and 

Fair 

Cloudy 

W.byS.i 

29 

^9 
29 

77 
75 

8 

7.    12 

9 

Rain 
Fair  and 
Warmer 

f.w.b.w3 
W.byS.4 
f.w.byf.i 

29 
29 
29 

22 

28 
42 

0 

26 

8 
23.12 

9 

Rain  and 
Warm 

8 

8.    12 

9 

Rain 
Fairer 

S.          I 
W.byS.2 
W.S.w.a 

29 
29 
29 

24 
12 

27 

2 

30 

8 

24. 12 

9 

1 

Rain 
Stormy 

29 

75 

»     >5 

*     8 

9.    12 

9 

Fair 

Cloudy 

Snow 

S.  W.    3 

W.S.W.2 

S.S.E.    I 

29 
29 
29 

33 
22 

27 

0 

23 

8 

25.  12 

9 

Some 
Fair 
Some  Rain 

S.w.b.f.8 
S.w.b.f.8 

«9 
29 
29 

30 
5* 

0    61 
0     15 

8 
10.  12 

Cloudy 
Day 

W.S.W.0 
f.w.byf.i 

29 
29 
29 

42 

48 

47 

0 

36 

8 

26.  12 

9 

Rain 

S.W.   ^ 
f.w.b.w5 

*9 
«9 
29 

4« 

33 
30 

0    07 

8 

11.  12 

Q 

Sn.&  Sleet 
all  Day. 
Snow 

N.byE.i 
N.byE.i 

29 

29 
29 

48 

47 
43 

2 

66 

8 
27.  12 

9 

Small  Fr. 

and 
Fair 

W.S.W.3 
W.S.W.3 

*9 

29 

29 

25 
27 

53 

8 

12.  12 
9 

Snow  3 
Inches, 
Cloudy 

N,byw.2 
N.by  w.  1 

29 
29 
29 

46 

1; 

2 
0 

56 
65 

8 

28.  12 

9 

Same 

W.byS.i 
W.byn.^ 

29 

29 
»9 

4' 
44 

37 

8 

13.12 

9 

8 

14.12 

9 

Hard-Fr. 

and 

Fair 

W.byS.o 
W.S.w.i 

29 

29 
29 

60 

62 

8 
29.  12 

9 

Snow 
Sleet 

E.byN.i 
E.byN.2 

N.byw.4 
N.N.W.2 

29 
29 

29 

•3 
<:9 

>7 

0    74 

Fair,Snow 
and  Hard. 

W.S.W.I 

W.byS.2 

29 
29 
29 

61 
70 

8 
30.  12 

,  9 

Froft  and 

Fair 

Rain 

29 
29 
i9 

5^ 
66 

86 

0      01 

8 
15.12 

9 

Fioll 
Mifty  and 
Icfs  Cold 

N.n.w.  1 
W.b.No 

29 
29 
30 

9c 

98 
01 

Total 

.6  8, 

8 
16.  12 

9 

Cloudy       S.          1  29 
Fair           S.S.E.229 
Thaw                      129 

92 

V 

81 

(  Ss  ) 


DBCEMBBR 

»  1698. 

• 

0.    b. 

Weather, 

fTMs. 

Bartm. 

Rain. 

D.   b. 

fFeatber. 

Winds. 

Baro*r 

Rain. 

8 

1.    12 

9 

8 

:.   12 

9 

8 

}.     12 

9 

8 

9 

Hard-Fr. 

Fair 

Sn. 3  Inc. 

N.byw.o 
£.byS.c 

29 

29 

29 
30 
30 

!5 

8c 

_7? 
93 
01 
II 

8 

17.  12 

9 

Rain 
Warm 
Clou.  Rain 

S.b.  W.6 
S.byW.6 

29 
29 
29 

09 
10 
22 

0    40 

Foggy 

W.n.w.o 
W.byN. 

8 
18.  12 

9 

Cloudy 

and 

Warm 

Fair 

Cooler 

Rain 

S.w.b.f.3 

S.W.b.f.2 

29 
29 
29 

32 
30 

34 

Cloudy 
with  gen- 
tle Thaw 

W.b.S.  0 
W.b.S.o 
W.b.S.  0 

30 

16 

1     32 

8 

19.  12 

9 

S  by  W.o 
S.byE.  I 

29 
29 
29 

72 
67 
35 

Foggy 

W.b.S.o 
S.W.    c 
S.w.b.f.o 

30 
30 
30 

09 
08 
06 

8 

20.  12 

9 

Rain 

S.          3 
S.byE.  5 

28 

28 

23 
98 

68 

0      56 
0      24 

J.      12 

9 

Fog  and 
Mining 

S.w.b  f.o 
S.byW.c 
S.byE.  c 

30 
30 
30 

02 
03 
00 

0     41 

8 

2t.  12 
9 

hair  and 

Colder 

Rain 

W.       4 
W.       3 

29 
29 
29 

36 
52 

8 

6.      12 

9 

Warm 
Clearer 

E.S.E.I 
E.         2 
S.c.b.e.  I 

29 
29 
i9 

97 
94 

92 

8 

22.  12 

9 

Fair 

W.byS.4 
W.S.W.3 

29 
29 

29 

49 
55 
66 

0     17 

S 

-.     12 

8 
^.    iz 

9 

8 
;.    12 

9 

xVlifty 

Qcarer 

Mifty 

S.  E.     c 
S.  E.     c 
E.byS.  c 

29 

i9 

2q 

92 

9« 
88 

8 
23.12 

9 

8 
24.12 

9 

Cloudy 

6 

29 

29 

81 
65 

Mid 
Fair 
Fog 

E.byS.  c 
E.byS.  I 
S.w.b.f.c 

*9 
«9 
29 

^3 
86 

94 

0     04 

0       12 

Cloudy 
Warm 
Fair 

S.  W.    7 
W.b.n.  8 

2 

29 
29 
29 

34 

82 

Rain 
Cloudy 
&  warm 

S.byW.2 
S.byW.3 
S  S.W.  4 

*9 
29 

29 

99 
98 

9' 

0      03 

8 

25.12 

9 

Fair 

W.by5.2 
W.S.W.2 

29 
29 
30 

94 

95 
00 

8 

10.  12 

9 

Cloudy 

Rain 

Fair 

S.          6 
W.byS.6 
W.byS.2 

»9 
29 
29 

66 
64 
96 

0       49 

8 
z6. 12 

Cloudy 

and 

Warm 

w.bys.3 
w.bys.4 

29 

29 
29 

93 
90 

77 

8 

il.  12 

9 

Fair  and 
Cooler 

Cloudy 

W.S.W.4 
S.W.    3 

30 
30 

IC 

M 
00 

8 

27.12 

9 

Rain 

Colder 

Fairer 

W.byS.4 
r.w.b.w4 

29 

29 

50 
43 

0      21 

8 

12.  12 
9 

Rain 
Fair 

W.n.w.3 

'9 
30 

79 
II 

0     7. 

8 

28.  12 

9 

Froft  and 

Fair 

Froft 

S.  W.  3 

29 

29 

49 

40 

8 

13.12 

9 

Frolt 

Fair 

Cloudy 

S.e.b.f.c 
S.S.E.  1 

30 

IC 

06 
96 

8 
29. 12 

9 

Warmer 

Rain 

Colder 

S.  W.  7 
S.W.   8 

28 
28 
28 

88 

79 
69 

0     69 

8 
14.  12 

9 

Rain 

8 
30.  12 

9 

Snow 
Froft  and 
Fair 

W.byb.3 
W.byS.3 

28 
28 

79 
89 

8 

15.12 

9 

8 

31.  12 

9 

Froft      • 

and 

Fsir 

W.       0 
W.n.w.2 

29 

29 

29 

23 
36 
67 

S.CIocdy 
16.  12.  Rain 
glWarm 

S.byW.2 

S.         3 

29 

29 

-9 

6c 

0      01 

• 

Total 

5     83 

XXV. 

7be  Rain, 
3697  and 
169S,  at 
Townley  ; 
hy  Mr. 
Townley, 
n.  249. 
p.  47. 
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1697 

1698 

1697      1698 

Jan. 

Feb. 

March 

/Iprtl 

May 

June 

10     26 

14     34 

9     86 

8     24 

23     76 

17     84 

12    94 

11  76 

40  32 

41  90 
17   9c 

12  90 

July 
Augufi 

Sfptctnb, 
Oaober 
Novemb. 
Decern^. 

27     0020     74 
80     50  43     00 
63     8043     58 
55     2044     52 
21     4449    44 
49     00140     84 

Sum  411    24379  84 

^TbefTeatbtr 
269S  and 
1699,  at 
£muy  /« 
China;  ^jr 
Afr,  James 
Cunning- 
ham, n«  a  56. 
p.  323. 


As  far  as  I  have  learned,  the  Mercury  rifes  and  falls  much  after  the  fame 
Meafure  in  mod  Parts  of  our  Ifland  •,  and  of  this  you  may  better  judge  by 
fome  Obfcrvations  I  have  here  tranfcribed  and  fent  you,  of  the  very  low  Sta- 
tions: December  2%^  about  three  of  the  Clock,  Mercury  28,  17^  on  the  twenty 
ninth  about  two  Hours  and  an  half  28,  18;  and  Jan.  2,  about  the  fame 
Hour,  28,  05;  and  this  time  it  hardly  rofe  before  I  went  to  Bed;  and  oa 
the  fixih  (lill  about  three  Hours  28,  19  j  but  this  tihie  before  nine  at  night  it 
was  got  to  29,  28.  What  I  note  is,  that  though  once  I  faw  it  lower  many 
Years  ago,  yet  never  fince  I  kept  my  Obfcrvations,  did  the  Quick-filver  de- 
fcend  fo  often  to  thole  Pitches-,  or  when  it  was  found  very  low,  did  it  ever 
continue  fo  for  any  confiderable  Time,  as  it  hath  done  this  Year;  during 
which  it  hath  never  been  very  high,  and,  as  I  remember,  generally  much 
lower  than  other  Years.  This  hath  proved  very  unfeafonable  here,  and  fo 
backward,  that  I  thought  I  had  never  known  the  like ;  but  examining  my 
Obfervations,  I  find  that  of  1673  niuch  what  as  late,  tho'  the  Confequence 
proved  not  fo  fatal  to  thefe  Parts  of  Europe^  as  this. 

XXVI.  At  Emm  5n  China  in  the  Latitude  of  24^.  20'.  N.  An.  1698,  OSob^ 
From  I  to  8,  the  Weather  was  fair  and  clear,  the  Mercury's  Alt.  29i^  Di- 
git. From  the  eighth  to  the  eleventh,  clofe  and  cloudy  Weather,  the  Mer- 
cury falling  to  29^^  Dig, 

II.  Clofe  Weather,  tomewhat  cloudy.  12.  Clofe  Weather,  blowing  frelh 
^tN.E.  13.  and  14.  Clofe  and  cloudy  Weather,  with  much  Rain,  and 
frefh  Winds  from  N.  E.  to  N.  IV. 

The  Tides^  (which  commonly  flow  three  Fathoms)  did  flow  above  half  a 
Foot  higher  three  Days  after  the  Full-Moon,  than  it  did  on  the  FuU-Mooa 
at  the  Equinox. 

15.  Fair  and  clear  Weatlier,  with  fmall  Gales  at  N.E.  From  the  fifteentli 
to  the  twenty- fourth,  fine,  moderate,  fair  Weather,  with  fmall  Gales  at  JV.  £. 
From  thence  to  the  thirty-firfl-.  Winds  and  Weather  variable. 

Nov,  I  to  15.  Variable,  clofe  and  cloudy  Weather,  with  fome  Rain,  and 
variable  Gales  round  the  Compaft. 

15.  Fair  and  clear  Weather,  with  foiall  Gales  at  iV.  E.  in  the  Morning  the 
Mercury's  Alt.  29^  J,  at  Noon  291?,  and  at  ten  of  the  Night,  being  cold,  ri- 

fing 
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fing  to  29i^,  16.  AtSun-rifmg  very  cold,  the  Mercury's  Alt.  29^  J  5  at  Noon 
fair  and  pleafant  Weather,  the  Mercury  falling  to  29^^  ;  at  Night  cold,  ri- 
ling to  29if  ;  the  Wind  at  N.  E.  17.  This  Morning  cold,  the  Mercury  at 
^9%ij  fair  and  clear  Weather  all  Day,  and  at  Night  blowing  fomewhat  frcfli 
at  N.  E.  the  Mercury  at  2gii.  18.  This  Morning  cold,  the  Mercury  at 
29^;?;  all  Day  fair  and  pleafant  Weather,  the  Mercury  falling  to  29^^,  and 
by  Noon  to  29it ;  the  Weather  fair,  fomewhat  clofe  and  cloudy,  the  After- 
noon Sun-fhining  and  warm,  and  at  Night  temperate,  the  Mercury  continu- 
ing at  29il  5  fmall  Winds  at  N.  E.  and  almoft  calm. 

20.  A  pleafant  Sun-(hining  Morning,  the  Mercury  at  29!©  ;  at  Noon  o- 
vercaft  and  cloudy,  with  little  Wind  at  N.  E.  the  Mercury  tailing  to  29^5  ^ 
in  the  Afternoon  fome  Drops  of  Rain,  with  clofe  Weather,  and  at  Night  the 
Mercury  continuing  at  29iJ,  with  fmall  Weftcrly  Winds;  fome  Rain  in  the 
Night.  21.  Clofe  and  cloudy  Weather,  with  fmall  Gales  at  N.  E.  the  Mer- 
cury at  29^^  in  the  Morning,  and  continuing  {6  all  Day,  with  fome  Drops  of 
Rain  in  the  Afternoon,  the  Gale  freflining,  and  a  Shower  of  Rain  at  eight  of 
the  Nighr,  the  Mercury  rifing  to  2g\i.  22.  Gray  and  cloudy  Weather  all 
Day,  with  frefti  GaleS  between  E.  and  N.  E.  the  Mercury  at  29^!^,  and  at 
Night  riGng  to  2971  -,  fair  Weather,  fomewhat  cloudy.  23.  A  very  cold 
Morning,  fair  and  clear,  with  frefh  Gales  from  N.  E.  to  N.  the  Mercury  at 
30  Dig.  fair  and  clear  all  Day,  with  a  moderate  Gale  about  N.  E.  clear  and 
very  cold  all  Night,  the  Mercury  continuing  at  30  Dig.  24.  A  fair,  clear 
and  cold  Morning,  the  Wind  at  N.  E.  a  moderate  Gale,  the  Mercury  conu- 
Duing  at  30  Dig.  a  clear  Sun-fliining  Day,  cold  and  clear  all  Night,  the  Mer- 
cury as  before.  25.  A  (harp,  cold  Morning,  fair  and  clear,  with  a  moderate 
Gale  at  N.  W.  the  Mercury  falling  to  29 ;  all  Day  fair  and  pleafant,  very 
warm,  and  no  Wind,  the  Mercury  falling  at  Noon  to  29^^,  and  at  Night 
being  fomewhat  hazy  and  calm  withal,  to  29^*  26.  Temperate  Weather 
all  Night,  and  this  Morning  fomewhat  clofe  and  hazy,  and  no  Wfnd,  the 
Mercury  at  29^?,  and  towards  Noon  growing  clearer  and  warmer,  rifing  to* 
29if ;  fmall  Breezes  at  iV.  E,  at  Night  falling  to  29^  J,  temperate  Weather,. 
27.  Fine,  pleafant  Weather  all  Day,  with  fmall,  variable  Breezes  from  the 
TV".. to  W.  and  about  to  5.  the  Mercury  in  the  Morning  at  29^?,  and  at  Nooa 
falling  to  29^ J,  and  at  Night  rifing  to  291  J,  fair  Weather  and  calm.  28, 
Fine,  moderate  Weather,  with  a  Gale  at  iV.  £.  the  Mercury  at  29^^-,  in  the 
Afternoon  the  Gale  frelbned,  the  Weather  fomewhat  cloudy,  and  at  Night 
the  Mercury  was  at  29^  J ;  blowing  frefli.  29.  Fair  and  clear  Weather,  fome- 
what cold  this  Morning,  with  a  frelh  Gale  at  JV.  £.  the  Mercury  at  291?,. 
fine,  pleafant  Weather  all  Day,  with  fmall  Gales  at  N.  E.  at  Noon  the  Mer- 
cury falling  to  29i|-,  and  at  Night  being  clear  and  fomewhat  cold,  rifing  to* 
2910-  30.  Fair  and  pleafant  Weather,  with  fmall  Gales  at  N.  E.  the  Mer- 
cury at  29^^  ;  at  Noon  a  frefh  Gale,  the  Mercury  tailing  to  2g\^y  at  Night 
temperate  Weather,  and  little  Wind,  the  Mercury  rifing  to  29^^. 

Bic.  I.  Fine,  temperate  Weather,  with  fmall  Gales  at  N.  E.  the  Mercury 
at  29if  in  the  Morning ;  fair  Weather  dl  Day,  and  fmall  Breezes  at  N.  E. 
the  fiffcrcury  at  Noon  falling  to.29if,  and  in  the  Evening  to  293*,  and  at 
Night  riling  to  29it,  being  fine>  clear  Weather,    2,  Fair  and  temperate 
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Weather,  fomewhat  cloudy,  and  overcaft,  with  fmall  Gales  at  N.  E.  the 
Mercury  at  29  j  J,  and  at  Night  riGng  to  29^^.  3.  A  clear  and  cold  Morning, 
with  a  fine  (harp  Gale  at  N.  b.  E.  the  Mercury  at  29^^  ;  a  cold  Air  all  Day, 
the  Mercury  at  Nobn  falling  to  29t|-,  and  at  Night  the  Gale  frefhning  made 
it  colder,  the  Mercury  rifing  to  29^5.  4.  A  iharp  Morning,  witji  a  frefli  Gale 
at  iV.  b.  E.  the  Mercury  at  29^^  ;  fair  and  ckar  all  Day,  with  a  fmall  Nor- 
therly Gale,  the  Mercury  by  Noon  falling  to  29!^;  a  ferenc,  temperate 
Night,  and  almoft  calm,  the  Mercury  as  before.  5.  A  fine,  clear  Morning, 
with  a  moderate  Gale  at  5.  ff^.  fomewhat  cold,  the  Mercury  at  29^^  ;  at 
Noon  a  fmall  Breeze  at  £.  b,  S,  pleafant  Weather,  the  Mercury  at  297? ; 
at  Night  a  fmall  Gale  at  5.  b.  E.  fair  and  temperate  Weather,  fomewhat  hazy, 
the  Mercury  at  29ii. 

6.  This  Morning  fomewhat  clofe  and  cloudy,  with  a  few  Drops  of  Rain, 
the  Weather  temperate,  with  fmall  Southerly  Breezes,  the  Mercury  at  29^^, 
the  Afternoon  calm,  and  fomewhat  hazy,  the  Mercury  falling  to  29^^ ;  at 
Night  overcaft  and  cloudy,  with  fome  Rain,  blowing  frefh  at  N.  the  Mer- 
cury rifing  to  29i*,  7.  A  gray  Morning,  clearing  up  with  a  frefh  Gale  at 
JV.  E.  the  Mercury  at  29^ 5 ;  in  the  Afternoon  the  Horizop  a  little  hazy,  the 
Mercury  falling  to  29^^  ;  at  Night  clearer,  with  a  frerficr  Gale,  the  Mercu- 
ry rifing  to  29if  i  a  very  cold  Night.  8.  A  (harp,  clear  Morning,  with  a 
fine  Gale  at  N.  E,  the  Mercury  at  305  at  Noon  falling  to  291  f,  a  fine  Sun- 
Ihining  Day  5  at  Night  cold  and  clear,  a  fmall  Gale  at  N.  E.  the  Mercury 
rifing  to  30.  9.  This  Morning  as  the  laft,  all  Day  and  Night  the  lame,  and 
the  Mercury  alfo. 

10.  A  cold  Morning,  fomewhat  foggy,  with  a  fine  Gale  at  N.  E.  the  Mer- 
cury at  30 ;  all  Day  fair,  clear,  and  fun-(hining ;  at  Night  cold,  the  Mercu- 
ry at  29t|.  1 1.  A  cold  Morning,  with  a  moderate  Gale  at  N.  TV.  the  Mer- 
cury at  29if ;  all  Day  fair  and  clear,  the  Mercury  falling  to  29-^f ;  at  Night 
a  frefh  Gale  at  N.  E.  the  Mercury  at  29^^.  12.  A  gray,  cold  Morning, 
fomewhat  cloudy,  with  a  hazy  Horizon,  a  frefh  Gale  at  N.  E.  the  Mercury 
at  29^1 ;  towards  Noon  falling  to  29iJ,  with  little  Wind  and  fair  Weather  5 
at  Night  calm,  and  fomewhat  cold,  the  Mercury  rifing  to  29-^*.  13.  A  fine 
pleafant  Morning,  with  a  fmall  Breeze  at  N.  W.  the  Mercury  at  295-*;  at 
Noon  a  fmall  Gale  at  2V.  E.  and  in  the  Afternoon  calm,  the  Mercury  falling 
to  29^^-,  all  Day  ferene,  at  Night  calm,  with  a  clear  Sky,  fomewhat  cold, 
the  Mercury  rifing  to  29^!^.  14.  A  fine  temperate  Morning,  with  fome 
fmall  Rain  like  Dew,  and  a  moderate  Gale  at  5.  fV.  the  Mercury  293  J  ; 
the  Afternoon  a  little  overcafl-,  and  the  Horizon  fomewhat  hazy,  a  fmall 
Gale  at  5.  E.  the  Mercury  falling  to  29i#;  at  Night  temperate  and  calm^ 
the  Mercury  rifing  to  295? .  15.  A  fine,  temperate,  calm  Morning,  the  Mer- 
cury at  29^1^ ;  at  Noon  fair,  pleafant,  calm  Weather,  the  Mercury  fallen 
to  29tt »  all  the  Afternoon,  and  at  Night,  a  frefti  Gale  at  N.  E.  fair  Wea- 
ther, the  Mercury  rifing  to  29^0.  16.  A  gray,  cloudy  Morning,  fomewhat 
hazy,  with  a  frefh  Gale  ^t  N.  E.  the  Mercury  at  29-1^  ;  at  Noon  fair 
and  clear,  the  Gale  moderate,  and  the  Mercury  falling  almoft  to  ig\t  \ 
the  Afternoon  fomewhat  cloudy,  with  a  fine  Gale  at  N,  E.  at  Night  a 
little  Wind,   ferene  and  (harp,  the  Mercury  rifing  to  29^1.     17.  A  gray 
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Morning  fomewhatcok}»  widra  fine  Gale  at  N.  E.  the  Mercury  at  29^5 
and  at  Noon  falling  to  29!!  ;  at  Night  little  Wind,  the  Mercury  riGng  to 
i<)\o-     18.  A  fair  temperate,  calm  Morning,  fomewhat  foggy,  the  Mer- 
cury at  29^5  ;  aM  Day  lair  Weather,  fomewhat  cloudy,  with  Imall  Windi 
at  N.  E.  the  Mercury  falling  to  29!!  j  at  Night  blowing  frelh,  the  Mercury 
riGng  to  29if .     19,  A  grty,  cloudy  Morning,  with  a  frelh  Gale  at  N.  E. 
the  Mercury  .at-Z9i;;  clofe,  thick  Weather,  with  continual  Rain  all  Day 
,2nd  Night,  and  a  moderate  Gale  at  N.  £.  at  Night  the  Mercury  rifing  to 
29if .    20,  Clofc,  thick,  rainy  Weather,  io  the  Morning,  with  a  moderate 
(nifc  at  -N.  f  •  the  Mercury  falling  below  29iJ ;  and  by  Noon  to  29^*^  •, 
coniinaal  thick,  riiny  Weather  all  Day  and  Night,  the  Mercury  at  2915-, 
and  the  Gale  as  before. 

21.  A  grey,  cloudy  Morning,  but  fair,  and  beginning  to  clear  up,  and 
calm  withal,  tlic  Mercury  at  29iJ;'at  Noon  fair  Weatherj  and  fomewhat 
clear^  with  a  fmall  Gale  at  5.  ^.  the  Mercury  falling  to  29^^;  at  Night 
calm  and  fomewhat  cloudy,  the  Mercury  at  29!?.  22.  A  grey,  cloudy 
Morning,  continuing  fo  all  Day,  with  a  fmall  Gale  at  N.  £.  the  Mercury 
at  291?,  at  Night  riGng  to  29JI.  23.  A  grey,  cloudy  Morning,  conti- 
nuing fo  all  Day,  with  fmall  Gales  at  N.  £.  the  Mercury  at  29^  J ;  at  Night 
more  &rene,  the  Mercury  riling  to  295^.  24.  A  grey  Morning,  and  calm 
Weather,  the  Mercury  at  29^^  5  clofe  and  clouoy  Weather  all  Day,  and 
no  Wind,  the  Mercury  falling  to  29!?;  at  Night  rifing  almoft  to  2^\^. 
25.  A  grey,  cloudy  Morning  (fome  Rain  before  Day-light)  with  fmall 
Sou^hirfy  Breezes,  the  Mercury  at  igif.  Towards  Noon  Sun-(hining  and 
plea&nt,  little  Wind  variable,  the  Mercury  falling  to  igit  i  the  After- 
noon, and  at  Night,  overcaft  and  cloudy,  the  Wind  at  S,  b.  E.  and  the  Mer- 
cury riling  to  29io.  27*  A  fine  plealant  Morning,  with  a  hazy  Horizon, 
and  altogether  calm,  the  Mercury  at  29ii,  and  by  Noon  at  2^\^  \  all  Day 
pleaiant  Weather,  and  at  Night  fmall  Gales  at  North  Eaji^  the  Mercury  ri- 
fing to  29ii.  28.  A  fine,  pleafant  Morning,  with  a  fmall  Breeze  at  E.  N,  E. 
the  Horizon  fomewhat  hazy,  and  the  Mercury  at  29^^,  at  Noon  falling 
to  29it ;  all  Day  fair  and  pleafant  Weather,  with  the  aforefaid  Breeze;  at 
Night  calm,  the  Mercury  falling  almoft  to  29/^.  29.  A  grey  Morning, 
with  a  clofe  Horizon,  and  a  fmall  Breeze  about  £.  N.  E.  the  Mercury  at 
29,^  ;  calm  all  the  Forenoon,  in  the  Afternoon  pleaiant  Weather,  with  a 
imall  Gale  at  S.  E.  the  Mercury  at  29j^• ;  at  Night  calm,  the  Mercury  at 
29^0*  30.  A  gfey,  cloudy  Morning,  and  clofo  Weather,  with  a  frefli 
Gak  at  S.  E.  the  Mercury  at  ZfH ;  all  Day  cloudy  and  dark,  theGale  frelhen* 
ing  and  veermg  to  E.  N.  E.  the  Mercury  rifing  to  29i  J.  3 1 .  Grey,  cloudy 
Weather  all  Day,  with  a  frefh  Gale  at  N.  E.  in  the  Evening  fome  Rain, 
blowing  frefh  alt  Night. 

Jm.  1 ,  1 699.  Variable  Weather,  with  fmall  Gales  at  N.E.  2  •  Rainy,  thick 
Weather  all  Day  and  Night,  with  little  Wind  at  N.E.  3.  Continual  thick, 
rainy  Weather  all  Day  and  Night,  the  Wind  at  N.  E.  4.  Fair  Weather,  fome- 
what clofo,  and  calm  all  Day  and  Night.  5.  Clofe  Weather,  with  fome  Rain, 
aod  cakn  this  FwenoM  ^  and  in  the  Aftcnioon  a  Imall  Breeze  at  IV.  N.  ff^. 
Vo1.il  N  JANUARY, 
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6 

6.    12 

9 

Hard  Fr. 

Fair 

Cloudy 

N.n.w.o 
E.         I 
S.b.Rc 

N.byE. 

JO 

50 

^9 

II 

0; 
,9S 

Hoar  Fr. 

Pair 

Qoudy 

W.lw.  I 
S.W.  2 

w. 

29 
29 

29 

50 
53 
53 

82 
96 

-  6 

7.    12 
9 

Pair 
Cloudy 

S.£.     1 
S.e.b.f.  2 

\!r 

29 

29 
29 

82 

83 
88 

8z 

107 

80 

6 

23.12 

9 

Rain 

S.  b.  b.  3'S.  b.  W. 
S.         3 

29 

29 
29 

40 
32 

23 

lOI 

118 

1130    6< 

6 
S.    12 

9 

Fair 

B.S.E.  c 
E.b.N.  2 

N.B.b.e. 

»9 

JO 

30 

97 

OS 
II 

82 
8s 

6 

24.12 

9 

Cloady 

Fair 

Thunder 

S.b.W.2S.s.  W. 
S.         4 

29 
29 

29_ 

0; 
06 
01 

100  3      5. 

119 

100 

6 
9.    12 

9 

6 

10. 12 

9 

Prott 

and 

Cloudy 

N.  E.   0 
E.N.E.2 

JO 

JO 

30 

12 

»3 

'8 
87 

6 

2J.I2 

9 

Rain 

Cloudy 

Fair 

S.W.   3W. 
W.       2 

29 
29 

29_ 

'9 

3' 
38 

99 

"7 

94 

^    5 

Cloudy 

N.t^E.0 
N.byE.1 

E. 

30 
30 

JO 

10 
11 

08 

85 
103 

91 

20. 12 
9 

Hoar  Fro. 

Fair 

Rain 

.S.W.  0 

S.b.W.2 

29 
29 
29 

39 
4> 
46 

82 

117 

9* 

0    1 

6 

II.  12 

9 

Sntall 
Rain 

E.byN.o 
S.byW.a 

S. 

JO 

«9 
»9 

oc 

97 
93 

86 

102 

92 

0      41 

6 

27.12 

9 

Fair 

Rain  and 
Hail 

S.         0 
S.         0 

W.S.W. 

29 

29 

29 

48 
50 
54 

86 

121 
98 

0    4 

6 

12.  12 

9 

Qondy 

S.         I 
S.byW.i 

»9 
*9 
^9 

"a; 

84 
78 

.^1 
97 

0    iS 

6 

28.12 

9 

Rain 

S.S.E.O 

N.N.W.1 

29 
29 

63 
7' 

9» 

6 

13.  12 

9 

Rain 
Fairer 

S.byW.i 
S.byE.  I 

29 

»9 
»9 

63 
58 
t.9 

93 

102 

88 

0  01 

1  68 

6 

29.  12 

6 

30. 12 

9 

Fair 

Rain 
Fair 

■ 

29 

33 

96 

0 

6 
14. 12 

9 

Froft 
Pair' 
aoody 

W."     0 

*9 

JO 

80 
84 

81 
108 

Cloudy 
Fair 

W.b.S.  I 

W.S.W.3 

w. 

29 

29 
29 

30 

23 
20 

9^ 
112 

96 

6 
15. 12 

9 

Qoody 

Cloudy 

Pair 

Cloudy 

r.w.bx  3 

W.byS. 

29 
30 

87 

02 

107 
116 

t 

31.  12 

9 

Cloady 

Fair 

RaiA 

W.n.w.4 
N.n.w.6 
N.W.  a 

29 
29 

20 

*9 
43 

99 

96 

0 

6 
16.12 

S.Vlr.   , 
S.W.  2 

W.S.W. 

JO 
JO 

04 
01 

112 
127 

no 

ri 

Total 

S 

, 


(  93  ) 


APRIL, 

1699. 

■■■■^■^ 

»."i. 

r^a/^r. 

mndf. 

C/W/. 

Dit^tnS 

Thir. 

Rain. 

D, 

i&. 

fTeathfr. 

ff^inJs. 

Cltudt. 

Barom.  \ 

?Kr 

Rain. 

6 

lUn 

W.b.N.i 

N.  W. 

*9 

37 

93 

6 

Ram 

W.S.W.  3 

29 

21 

103 

1.   12 

«Bd 

N.          4 

29 

.19 

102 

'7- 

12 

9,Hafl 

'9_ 
*9 

52 

98 

0     27 

9 

Fair 

29 

25 

99 

0    ai 

6, 
I.  i2^Saine 

N  N.w.  3 

SO 

92 

6 

Hoar  Fr. 

S.W.      1 

29 

34 

85 

N.          z 

»9 

Kl 

102 

18. 

12 

Fair 

N.b.  E.2 

N.E. 

29 

61 

9S 

0     14 

9 

Rain 

S.           1 

29 

34 

ICO 

6 

N.               2 

N.e.b.n. 

i9 

63 

88 

6 

baircr 

E.           2 

29 

28 

105 

0    02 

).    12 

Cloudy 

A'.*  *.».  3 

*9 

67 

108 

19; 

12 

W.b.N.  I 

29 

tl 

>25 

9 

N.  b.  E.  3 

N.e.b.n. 

20 

79 

93 

9 

Cloudy 

29 

no 

6 

Rurer 

N.b.E.  3 

N.E. 

29 

Si 

90 

6 

Hoar  Fr. 

W.         0 

29 

72 

89 

f.   12 

D»r 

N.  E.    4 

»9 

90 

107 

20. 

12 

Fair 

9 

N.b.E.2 

' 

i9 

91 

86 

9 

29 

84 

"5 

6  Frolt  and 

N.b.E.  2 

«9 

8? 

82 

0 

Mild 

S.S.W.    I 

S.W. 

29 

87 

no 

'y  11  Fair 
9aoudy 

N.E.     2 

i9 

7«; 

IC9 

21. 

12 

warm  & 

S.W.       2 

29 

94 

81 

20 

69 

95 

9 

Fair 

29 

98 

IV5 

6 

E.  b.  N.  0 

N. 

»9 

"!? 

92 

6 

Qoudy 

W.S.w.  0 

w. 

29 

99 

97 

).  uClood/ 

E.S.E.  I 

S. 

»9 

40 

112 

22. 

12 

W.b.S.   2 

V) 

00 

130 

9 

29 

43 

95 

9 

Fairer 

29 

97 

no 

6 

Cteody 

S.e.b.e.  t 

S.  E, 

29 

37 

85 

^6 

Fair 

$.w.b.w.  2 

29 

96 

104 

:?•  12 

Cold 

E.              2 

29 

36 

23- 

12 

?nd 

W.S.W.3 

N.w. 

29 

97 

131 

-      9 

Pair 

29 

28 

98 

9 
6 

Plcafant 

29 

88 

»«3 

'1.   12 

Cloudy 

N.             2 

19 

'7 

98 

S.  8.  W.  3 

W.S.W. 

29 

74 

109 

withfoflK 

N,b.W.i 

29 

21 

103 

24. 

12 

Fair 

'      9 

Dtop$ 

29 

17 

98 

9 

29 

60 

no 

6 

Ooady 

S.           o 

N.W. 

29 

'3 

97 

6 

Fair 

S.w.b.w.3 

w. 

29 

64 

102 

^   12 

S.           I 

S.W, 

»9 

M 

"5 

29- 

12 

^        9 

Ram 

29 

16 

,97 

0     52 

9 

Rain 

29 

3; 

lOJ 

:      6 

Fair 

S,b.W.o 

S.  W. 

29 

»3 

93 

6 

Fair 

S  w.b.w.4 

w. 

29 

12 

109, 

0    7J 

•  10. 12 

S.           1 

29 

3' 

124 

26. 

12 

W.         4 

*9 

>5 

123 

v._2 

Ooudy 

29 

4? 

IC4 

^ 

Goudy 

29 

14 

100 

i     6 

N.          I 

29 

46 

99 

6 

Fair 

S.  W.      I 

29 

23 

9« 

,a.i2 

Rain 

N.         3 

N.N.E. 

*9 

48 

27- 

12 

Rain 

W.b.S.  I 

29 

31 

"H 

1     9 

29 

52 

«o«^o    07I 

9 

Cloudy 

29 

4« 

105I0    01 

■     ^ 

N.  E.     3 

29 

^9 

103 

0    35 

6 

Fair 

<V.b.N.  I 

N.b.'W. 

29 

^ 

89 

■M2 

Cloudy 

N.B.     4 

29 

7<^ 

113 

28. 

12 

Drops  of 

N.          2 

29 

I2Z 

■     _g 

Cloody 

29 

Ji 

99 

» 

9 

Rain 

E.           I 

E.  b.  N. 

*9 

77 

lOI 

pr  6 

29 

9c 

6 

HoarFr 

N.fe.     0 

29 

81 

9« 

^I2 

Pair 

N.E, 

*9 

12 

Fair 

E.         I 

N.  b.  ^. 

29 

81 

129 

^9 

Ckwdy 

29 

86 

97 

9 

Cloudy 

E.          0 

29 

79 

104 

t 

Oooiy 

iv;#.^.#.  3 

29 

82 

104 

6 

Cloudy 

E.  '        cJ 

N.  b.  W. 

29 

7-8 

96 

fw 

Pair 

E.N.E.3 

E. 

29 

83 

121 

^0 

12 

Fair 

S.b.W.i 

n.w.b.w. 

29 

79 

>35 

-J 

Rain 

29 

76 

108 

0     12 

9 

Ooody 

N.e.b.n.  0 

*1. 

8^ 

»>7 

< 

CiMdy 

Ar.«,^.s.  3 

E. 

29 

64 

10^ 

0    05 

. 

fdul 

3    4^ 

J'» 

Rain 

S.W.      I 

S.W. 

29 

61 

118 

him 

29 

61 

lOI 

0    97 

— 

1 

^VM^y 

S.b;W.  I 

»9 

■:S8 

101 

', 

S.          I 

29 

'  S<^ 

129 

^ 

piii 

I 

29 

36 

lOJ 

(94) 


MAY,    1699. 

D.   h 

IVtatber, 

mnj,. 

Clouds. 

Bar^m, 

7htr. 

118 

138 

113 

Rain. 

D.    k 

IViathgt 

iVinds. 

Cdou^s. 

oarom. 

Ill 
«37 
'13 

«i5 

124 

i»3 
146 
'«5 

^ar«. 

6 
I.   12 

9 

Fair 

W.  by  S.I 
N.W.     I 

N.  VV. 

29     24 

6 

17.1* 

9 

Cloudy 

E.N,E.3 
M.e.b.e.  3 

29      7C 

29     72 
29     71 

-'l 

Fair 
Dry 
Rain 

S.  by  W.J 

29     65 

^     34 
0      19 

6 
c8. 12 

.      9 

Fair 

and  hot 
Day 

N.c.b.n.2 

29    t9 
29    77 

,     6 

5.    12= 

9 

Cloudy 
Showers 

S.w.bw.  2 
W.S.W.3 
W.          3 

29     r 

29     38 

29     5? 

120 

106 

6 

19.  12 

9 

Fair 

N.          2 
N.e.b.e.  3 
E.b.S.   c 

N.E.     2 
E.  byS.  2 

N.b.E. 

29     80 
29     83 
29    86 

( 

6 

4..   la 

9 

Fair 
Rain 

S.b.  W.  1 

29     34 
29     II 

los 
99 

->     88 

6 

20.  12 

9 

Same 

29     86 
29     86 
29     83 

no 

H5 
no 

n2 
148 
120 

1 12 
i«5 

6 

J.    12 

9 

Pair 

Thunder 

RaJn 

W.byS.2 
S.W.      1 

29     17 

29     31 
29     60 

90 

118 

98 

0      2q 

6 
21. 12 

9 

Cloudy 
Hot  and 
Fair 

N  N.h.  I 
E,byN.  2 
N.E.      3 

29     80 
29     76 
29     7S 

-6 

6.    12 

9. 

Hoar  Fr. 

Fair 

Showers 

S.S.W.  I 
S.W.      3 

29     51 
i9     58 

29    69 

92 

121 

107 

0     0(\ 
0     01 

6 

22.  12 

9 

Fair 

iioc  and 
Dry 

N.E.     2 

' 

29     72 
29    66 

6 

7.   It 

9 

Fair 

S.byW.  0 
S.  by  E.  2 

s. 

29    79 

29  81 

30  87 

98 

137 
108 

6 
23.12 

9 
e 

24.  IZ 

9 

Cloudy 
Fair 

N.c.b.n.  I 
E.           I 
E.           I 

N.b.E. 

N. 

w. 

29    66 

29     59 
29    49 

109 

«34 
«45 
117 

'»3 
ic6 

iC2 
120 
107 

6 

8.    12 

9 

Fair 

S.           I 

S.           2 

C9    90 
29    93 

102 

«43 



Rain 
Fair 

N.N.E.  3 

N.b.E. 

29    43 
29    ^0 

0     Ol 

< 

6 
9 

Fair 

and 

Rain 

E.           I 

29    93 

"f 

6 

25.12 

9 

Fair 
Hail 
Fair 

N.N.W.2 
N.by  W.  3 
E.  by  S,  0 

N.b.  W. 

29    53 
29    55 
29     57 

0    6 

I 

10. 12 
9 

Same 

N.E.     1 
N.b.E.1 

29    90 

29     88 
29    92 

9^ 
'47 
118 

t 
26.  iz 

9 

Fair 
Rain 
Fairer 

E.byii.  I 
S.W.      2 
W.         0 

N.b.W. 

W.byS. 

^9    55 
29     57 
29     62 

»P4 
132 

"3 

*  i 

6 

ri.  12 

9 

Same 

N.byE.3 

N.          2 

30     00    117 
30     10    150 
30     2r  loS 

6 
27. 12 

9 

Fair 

Cloudy 

Fair 

S.W,      1 
S.W.      1 
S.           0 

S.  ' 

29    fc5 
29     6; 

2p    66 

IC9 

*4" 

nS 

122 
15c 
»3» 
124 

114 

1 

6 

12.  12 
9 

Fair 
and  . 
Dry 

N.by  W.  2 
N.         4 

30     17    105 
30     14    >32 
30     10    108 

6 
28.  12 

9 

Fair 

Sultry 

Rain 

E.           I 
E.           2 
E.          c 

i.  E. 

S. 

E.  S.  E. 

29     6j 

^9    57 
29     5^ 

: 

6 

13.12 

9 

Same 

N.b.E.3 
N.N.E.4 

30     10 
30    08 
30    09 

lie 

«37 
IC9 

6 
29.12 

9 

E.           c 

N.W. 

29    63 

n 

6 

14. 12 
9 

Cioudiy 
Fair       ' 

N.N.E.2 
N.b.E.2 
E.          I 

N.N.E. 

30    05 

30      C2 

30    oi- 

lie 
13c 
112 

6 

30. 12 
9 

• 

■  4 

i 

6 

1;.  i^ 

9 

vSame 

e.n:e;  I 

N.E. 

29      99 
29      92 

lie 

ICC 

6 
31.12 

9 

Hot  and 
Djy    ' 

iV.b.S.  2 

50    cJi 

6 
16. 1^ 

Fair 
Ckrady 

N.e.b;e:  i 
E.N.E  3 

E.N.E 

29     88 
29     87 
29     83 

108 
131 
no 

Total 

» 

(95  ) 

JUNE,   1699. 

0.  i.\fFeatber.\ 

mmdi. 

Qlmi,. 

Bmrtm. 

\Thir 

Rnm. 

D.   k 

fTimther 

m,d,. 

CUm/t. 

Barm. 

ntr 

Rmin 

!  I.    12 

9 

Very 
dry.  hoc 
Day 

S.  W.      2 

W.b.S. 

30 

JO 

08    132 
oc    138 

t 

17.1a 

9 

I-.        i 

Pair 
7R» 

S.w.b.f.  6 

S.w.byS. 

'9 
*9 

9« 

85 

132 
>34 

0     Of 

e 
18. 12 

9 

6 

19.  12 

9 

3.  I. 

W.         a 

29 

90 

123 

' 

9 
—6 
J.  12 

9 

6 

2a  It 

9 

Some 

Cloddy 

SomcF. 

W.N.W.i 

W.N.W.0 

N.w.Kd. 

29    88    148 
'29    92    128 

i    6 

0   01 

6 

21.  12 

9 

W.         0 
S.           , 

N.N.W. 

N.W, 

*9    95 
29    98 

130 

163 

6 

i.    IZ 

9 

Fair 
and 
Dry 

W.by    .2 

*9 

72 

120 

6 

22.  12 

9 

' 

■ 

6 

9 

W.byS.3 

W.         2 

W.byN. 

29 

*9 

■7* 

82 

121 
142 

6 
23.  12 

9 

Pair 
Hot 
Day 

S.E.      t 

29  93 
29  93 

•6s 
.>4« 

6 

24.  12 

9 

Fair 

Sultry 

fUin 

S.E.       I 
N.byW.  I 
E.          I 

W. 

«9    94, 
29    94 

29    93 

140 

i6s 

140 

0.     3< 

Great 
Drougbt 

• 

6 

2$.  12 

9 

Fair 
Hot 
Day 

E.          0 
W.byS.  I 
S.w.b.w.2 

W.byN. 

29    89J 
29    87 
29    82 

140 

166 
'44 

6 
iai2 

aoody 
Aur 

W.byN.2 
W.        0 

N.W. 
Wa)yN. 

«9 
29 

67 

73 

146 

.25 
126 

128 

0    53 

6 

26. 12 

9 

Fair 

W.         2 

N.W.    2 

W.byN. 

29    76 
29    84 

142 
,'34 

6 
1. 12 

9 

Hoc 
Cloody 

W.bx&i 
E.          0 

29 
29 

79 
87 

6 

27. 12 

9 

Same 

N.W.    2 
S.     ■      2 

N.w.b.n. 
W. 

29  98 

30  or 
29    96 

130 
158 

«35 

6 
9 

Hot  and 
rery 
Dtr 

E.           1 
E.b7$.  0 

W.byS. 

29 
«9 

8b 
81 

.38 

'?6 

6 

28.  12 

9 

Same 

W.S.W.Z 
W.N.W.2 

w. 

29    90 
29    91 
29    92 

'33 
t6i 

-L^5 

6 
1 12 

'     9 

Fair 
EUtttt 

E.           I 
E.byS.  I 
S.           1 

S.E.byS. 
S.  byE. 

»9 
29 
29 

76 

7' 
70 

131 
158 
138 

0    04 

6 
29. 12 

9 
6 

30.  12 
9 

Same 

W.N.W.2 
W.byS.  I 

29    96 
29    99 
29    99 

118 

'43 
'35 

6 

L^9 

S.  S.W.3 
S.byW.4 

S.w.byf. 

19 
«9 

86 
92 

126 
'54 

Same 

- 

n.w.b-w.  I 

D.W.b.W.  i 

N.W. 

29    99 
29    97 
29    97 

163 
130 

i 

f 

1 

Toua. 

i 

••     40 

^ 
^ 

- 

' 

(      Ml 


(96) 


JULY,   1^99. 


ff'eather. 


it 

_9 

6 

It 

_9 

6 

I 

9 


Miilihg 
Hotm 
Fair 


Fair 
and. 
Hot 


2Suiie. 


12 
9 


12 


13 

6 

12 


12 


N.e.b.e   i 

e.s.E„.  2 


Qoudy 
Pair 


mniis. 


E.&£.   X 

N.E.      2 


£. 


6f3; 


E.b.N. 
N.e.b.n.  1 


Clondy 


N. 


N.  b.  £ 
Cloudy    N.N.E.2 


Fair 


6  Pair 
and. 
9  Hot 


6 
9 


Saine 


o.u^afne 


9 

6 

ij.ia 

9 


N.c.b.iL  o  E^b.  N. 
£.  1 


Clouds* 


BarmATber 

30  !  ocHTi 

JO  'CO    150 


Rain. 


29  [97 


29 '96 

«9  *  9? 
29    87 


29  8, 
29  82 
«9    78 


^9    74 
29    80 


zN.N.E. 


£.byS.  t 
W.11.W.  I 
N.w.b.11.0 


W.b.N- 


N.b.W.i 
n.w.b.w.  I 


M6taiid 
Dry 


6 
1. 12 

6  Sultry 
12. 12  Hot 


Cloudy 


E.byN.  o 
£.N.£.  I 


Very 
Hot  and 
Dry 
%  Sultry 
14. 12  Rain  & 
Thunder 


Cloudy 
15. 12  Fair  and 
Dry 


6  Fair 


N.W. 


29  85 
29  87 
>9    90 


29  90 
29  90 
29    86 


29     84 
29    81 

29     78 


N.W. 


E.byS.  o 
£.S.£.  1  S.b.E. 


E. 
£.byS. 


N.€.b.n.  2 
N.E.     3 


Dry       1 


N.E. 
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In  thefe  Tables,  I  have  never  fet  down  the  Ffyingof  tbeClouds^  but  when,, 
they  varied  from  the  Winds ;  which  oftentimes  happens,  cfpccially  before  tlw 
N.  249.      Wind  (hifteth  its  Courfe :   Mountains,  6f^.  may  caufe  fome  Variation,  but  a$ 
^'^^'        little  at  Upminjier^  as  almoft  any  where.     This  laft  Column  will  be  neceffary, 
amongft  other  Ufes,  to  Ihew  the  Reafon  why  the  Mercury  varies  fometimes : 
As  fuppofe  the  Wind  was  in  the  Southerly  Points,  and  the  Clouds  flew 
from  the  Northerly  ;   the  Rifing  of  the  Mercury  would  be  readily  accounted 
for. 
N.  26%.  My  liermomier  is  graduated  by  Inches  and  decimal  Parts.     The  Point  of 

p«s*7.  Freezing  is  about  80,  or  at  moft  82  Degrees,  and  confequently  'tis  cold  ac 
about  90,  and  temperate  at  about  100  Degrees.  I  need  not  (ay,,  that  the 
Degrees  above  100  are  warm  or  hot  -,  and  thofe  below  80  are  harder  Frolls. 
The  Degrees  of  my  thermometer  reach  to  240,  although  I  could  never  make 
the  Spirits  defcend  with  artificial  Freezing,  much  lower  than  50,  neither 
when  expofcd  to  the  Heat  of  a  pretty  ftrong  Sun,  did  they  afcend  above 
225.  It  is  placed  in  the  open  Air,  and  always  defended  from  the  Beams  of 
the  Sun.  So  that  it  flieweth  only  the  true  prefent  Temperature  of  the 
Air. 

The  Winter  has  been  fo  mild  (as  appears  by  the  thermometer)  that  many  of 
the  Days  of  November  and  December  were  not  much  colder  than  many  of  the 
Mornings  and  Evenings  of  the  warmer  Months.  Thefe  two  laft  Months 
have  been  alfo  much  drier  than  ufual,  fo  that  had  it  not  been  for  the  Rains  of 
Oclobery,  perhaps  a  Drought  had  been  a  general  Calamity. . 

I  have  had  frequent  Confirmations  of  what  I  obferved  laft  Year,  concern- 
ing the  Mercury  rifing  in  foggy  Weather.     The  like  it  doth  alfo  in  milling 
Weather;  as  may  be  feen  in  divers  Places  of  this  Table:  Particularly  Decern- 
her  2z,  the  Weather  being  milling,  and  Wind  Northerly,  it  afccnded  to  30,      i 
50  Inches,  the  higheft  I  ever  faw  at  Upminjier.  ■ 

HatKcafifes       XXVIII.  I.  OSlobev  30,  1669.  Between  five  and  fix  of  the  Clock  in  the 
^^^^*  Evening,  the  Wind  Weftcrly,  at  jifhky  in  'Northampttmjhire^  happened  a  for- 
Tcmp'er/n.  midablc  HuTricone^  fcarce  bearing  fixty  Yards  in  its  Breadth,  and  fpending  it-     - 
71. p.  1156.  |-^jf  jj^  2ho\\i  feven  Minutes  of  Time.     Its  firft  difcerned  Affault  was  upon  a 
MUk-midy  taking  her  Pail  and  Hat  from  off  her  Head,  and  carrying  her 
.    Pail  many  Scores  of  Yards  from  her,  where  it  lay  undifcovered  fome  Days,    ' 
Jiiat  it  ftorm'd  the  Yard  of  one  Sprigg^  dwelling  in  ff^efiborp,  where  it  blew  a    - 
Waggon-body  off  the  Jxle-treesy  breaking  the  fFheels  and  Axk-trees  in  pieces, 
and  blowing  three  of  the  Wheels  fo  (hatter'd  over  a  Wall.    This  Waggon  ftood 
fomewhat  crofs  to  the  Paffage  of  the  Wind,     Ax\oi\itt  Waggon  of  Mr.  Salj/burfs 
marched  with  great  Speed  upon  its  Wheels  againft  the  Side  of  his  Houfe,  to. 
'    the  Aftonifhment  of  the  Inhabitants.     A  Branch. of  an  AJb-tree^  of  that  Big- 
nels^  that  two  lufty  Men  could  fcarce  lift  it»  blew  over  Mr.  Salijhurfs  Houlc 
without  hurting  it;  and  yet  this  Branch  Snras  torn  from  a  Tree  ail  hundFf4'   ' 

uiMm-4»t  Heufe.  A  Skte  was  forced  upon  a  Window  of  the 
Houfe  of  Sam.  Tempkr^  £(q;  which  very  much  bent  an  Iron  Bar  in  it ;  and 
yet  'tis  certain,  that  the  neareft  Place  the  Slate  was  firft  forced  from,   was 

near 
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i)car  200  Yards.  At  Mr.  Maidwell^s  Senior,  it  forced  open  a  boor,  breaking 
the  Latch,  and  thence  inarching,  through  the  £«/ry,  and  forcing  open  the 
Dairy-doar,  it  over-curned  the  MiJk-Vcflels,  and  blew  out  three  Panes  or  Lights 
in  the  \Vindow  j  next  it  mounted  the  Chambers^  and  blew  out  9  Lights  more. 
From  tlicno^  it  proceeded  to  the  Parfonage^  whofc  Roof  it  more  than  deci- 
mated ;  thence  it  crolferh  the  narrow  Street,  and  forcibly  drives  a  Man  head- 
long into  the  Doors  of  Tbo,  Briggs.  Then.it  paffed  with  a  curfory  Salute  at 
^bo.  Marjionh^  down  to  Mr.  Geo.  ff^igniPsj  at  leaft  a  Furbng*s  Diftance  from 
Mirfion'Sy  ai>d  two  Furlongs  from  5/riaf*s,  where  it  play'd  notorious  Exploits, 
blowing  a  large  Hovel  of  Peafe  from  its  Supporters,  and  fetting  it  cleverly 
upon  the  Ground,  without  any  confiderable  Damage  to  the  Thatch.  .  Here  it 
blew  a  Gate-poft,  fix*d  two  Foot  and  an  half  in  the  Ground,  out  of  the  Earth,, 
and  carried  it  into  the  Fields  many  Yards  from  its  firft  Ab^e. 

About  half  a  Mile  diftant  from  the  Town  is  a.fmall  tVooaon  the  Top  of  an- 
Hill,  and  pardy  defcending  into  a  Vale  encompajBcd  by  Northerly  and  Sou* 
therly  Hills  j  fo  that  the  Wind  may  fcem  confined  to  the  Vale  as  a  Channel^  be- 
fore it  aflauJtcd  the  Town,  and  thereby  cnforc*d  to  fpcnd  itfelf  only  in  that 
Glade.  But  I  am  unapt  to  think,  that  fome  Fkim  from  the  defcending  Wood* 
ground  might  contribute  to  this  Accident,  becauie  the  Wind  continued,  fo- 
far  as  Men  could  judge,  as  high  in  the  Field  afterwards ;  and  the  Site  of  the 
Town  did  acpofc  (by  reafon  of  thofe  Vallies)  a  far  greater  Fart  of  the  Town 
to  this  Damage  than  was  troubled,  the  Valley  being  above  four  or  five  times 
the  Breadth  of  that  Part  of  th:^  Town  concerned  in  it. 

2.  OS.  13,  1670.  At  Braybraok  in  Nortbamptonfhirej  about  eleven  a  Clock,  ^  iWr.  j:. 
the  Wind,  in  a  ftrange  Form,  aflaultcd  a  Peafe-Rick  in  the  Field,  uncover- ^"^"/^''r 
ing  the  Thatch  of  it,  and  leaving  another  within  twenty  Yards  unconcerned. 
Thence  it  proceeded  to  the  Parlonage,  where  it  carried  not  twelve,  fcaroB 
dght  Yards  in  Breadth,  blowing  up  the  End  of  a  Barky HJck^  and  there* 
with  ibme  Stakes  in  it  of  near  five  Foot  long.     In  the  mean  while  it  left  a 
JFbeal'bavel  vfiihin  fix  Yards  of  the  Barky-Rick^  and  being  without  all  Shel- 
ter^ untouched,  no  Part  of  the  Thatch  of  the  Hovel  being  lb- much  as  furled. 
Nevertheleft  it  beat  down  a  Jackdaw,  {torn  the  Rick,  with  that  Violence,,  as. 
forced  the  Guts  out  of  the  Body,  and  made  it  bleed  plentifully  at  the  Mouth. 
This  1  faw,  and  took  up,  in  fome  Company,  the  Daw  very  warm.     Thence 
it  went  in  a  right  Lir>e  to  the  Parfonagc  Houfe,  took  off  the  Cover  of  all  the 
Houie  in  its  Compais.     From  hence  it  paffed  over  the  Town  without  any  Da- 
mage, the  reft  of^  the  Town  being  Ic^w.  in  Situation,  and  went  on  to  a  Place 
called  Fortbill^  where  it  uncloathed  fo  much  of  the  Malt-houfe  as  lay  within: 
'^  Line  and  Breadth,  fo  as  to  expofe  the  Mah  upon  the  Floor  to.  the  open 

irayirook  (lands  in  a  Valley  environed  by  Hills  on  three  Sides,  at  three 

tarters  of  a  Mile's  Diftance  from  it.    But  (what  I  could  chiefly  obfcrve)  there 

•n  Hill  caird  by  the  Name  of  eiackbill^  within  a  Mile  of  it,  and  cxaiaiy  in> 

t  Point  of  the  Compafs  in  which  the  Wind  then  ftood  5  no  Hill  in  its  way 

the  Wmd  had:  paffed  over  all  the  Places  it  endamaged.     And  which  is  re- 

-Jkable^  there  have  bcea  twe  Earthquakes  in  this  Town,  within  tbefe  xtn. 

Years, 
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Years,  when  the  then  gentle  Air  (or  Wind  (hall  I  call  it)  only  vibnted  up- 
on that  Point  of  the  Compafs. 
By  Sir  Geo.      3'  ^^^'  ^^-  ^^7  A'  The /F/W  here  {pLiTarbut)  was  extraordinary :  It  broke 
Mackci»ie,  a  Standard-Stonc,  that  ftood  as  an  Obeli/k  near  an  old  Church  ;   which  Stone 
O'^iH-  p.   yy^3  about  twelve  Foot  high,   five  Foot  broad,    and  near  two  Foot  thick. 
Whole  Woods  were  overturned,  and  torn  up  from  the  Root,  though  in  a  low 
Situation.     It  blew  from- the  North-weft,  and  of  a  long  time  the  Wind  had 
continued  Wefterly. 
Bj  Mr.         4"  ^^'  ^9*  ^^93'  There  happened  a  moft  violent  Storm  in  Virginia^  which 
scarsbuitg'h,  ftoppcd  the  Courfc  of  the  ancient  Channels,  and  made  fome  where  never  were 
659.^'*  P*  any:   So  that  betwixt  the  Bounds  of  Virginia  and  Newcqfik  in  PenJ^lvania^ 
on  the  Sea-board  Side,   are  many  navigable  Rivers  for  Sloops  and  fmall 
Veffels.  % 

By  .  .  .n.  5-  ^^£'  '>  1694.  There  happened  here  (at  fVarrington  in  Northampton/hire) 
2ia.  p.  i9».  between  One  and  Two  a  Clock,  a  very  terrible  fVhirlwind  amongft  the  Shocks 
of  Corn,  in  that  Part  of  Acrement  Ckje^  which  is  in  the  Pofliffion  of  Mr.  Holt^ 
and  took  up  into  the  Air  about  80  or  100  Shocks,  carrying  a  great  deal  out  of 
Sight ;  the  reft  was  fcattered  about  the  Field,  or  on  the  Tops  of  Houfes  or 
Trees  thereabouts.  I  have  feen  of  the  Corn  which  was  carried  a  Mile  diftant 
from  the  Field  -,  and  it  is  reported  by  Perfons  of  good  Credit,  that  fome  was 
carried  four  or  five  Miles  diftant.  The  Whirlwind  continued  in  Acrement  Clofe 
full  half  an  Hour:  I  myfclf,  and  (evcral  other  Perfons,  faw  at  leaft  three  or 
four  Waggon  .Loads  of  Corn  all  at  once  whirled  about  in  the  Air. 


ji  SMot  ai     XXIX.  Thefe  Appearances  are  frequent  abroad,  but  very  feldom  or  never 
«S  ExTter,  ^^^^  before  with  us,  tho*  fome  pretend  to  have  feen  of  them  in  the  Downs, 
h  Mr.  z!  The  French  call  them  Trombs^  \  fuppofe  from  the  Figure  and  the  Noife  that 
ai^p.  i*.  they  make,  that  Word  fignifying  a  Sort  of  a  Humming  Top.     They  are  certain 
Elevations  of  Water  during  5/^rwj  and  Tempefts^  reaching  from  the  Superfi- 
cies of  the  Sea  to  the  Clouds.     They  happen  fevcral  Ways ;  fomctimes  the 
Water  is  feen  to  boil,  and  raife  itfelf  for  a  confidcrable  Space  round,  about  a 
Poot  from  the  Surface,  above  which  appears,  as  it  were,  a  thick  and  black 
Smoak,  in  the  Midft  of  which  b  obfervcd  a  Sort  of  Stream  or  Pipe  refcmbling 
a  Tunnel,  which  arifeth  as  high  as  the  Clouds;  at  other  Times  thefe  Pipes  or 
Tunnels  are  obftrved  to  come  from  the  Clouds,  and  luck  up  the  Water  with 
great  Noife  and  Violence.     They  move  from  the  Place  where  they  were  firft 
gathered,  according  to  the  Motion  of  the  fVind^  and  diicharge  themfelves 
Sometimes  into  the  Sea,  to  the  unavoidable  Deftru&ion  of  fuch  Ships  as  are  in 
their  Way,  if  they  be  Imall  Veflels,  and  to  their  great  Damage  be  they  never 
fo  big :  Sometimes  on  the  Shore  beating  down  all  they  meet  with,  and  railing 
the  Sand  and  Stones  to  a  prodigioqs  Height.     *Tis  £iid  that  Veffels,  that 
have  any  Force,  ufually  fire  their  Guns  at  them,   loaden  wkh  a  Bar  of  Iron  \ 
and  if  they  be  fo  happy  as  to  ftrike  thetn,  the  Water  is  prelently  leen  to  run 
out  of  them  with  a  mighty  NoUe,  but  no  further  Milcbief. 

One  of  thefe  Spouts  happened  here,  at  Topfbam^  Aug.  7,  1 694,  between  nine 
and  ten  of  the  Clock  in  the  Forenoon:  ^Twas  then  very  near,  if  not  quite 

Low- 
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Lt>w-Watcr>  which  b  lookM  en  &s  a  fpecial  Providence,  fmce  had  it  been 
High- Water,  'tis  concluded  its  Strength  would  have  been  much  greater,  and 
its  Coafeqtienccs  more  fad.  The  Water  that  was  ncareft  fccmed  to  fly  hither 
and  thither,  as  though  it  would  fain  make  its  Efcape  from  it:  Yet  I  cannot 
find,  upon  E^uiry,  that  the  Channel  was  at  all  wholly  dry.  There  was  alfo 
fome  Wind,  though  not  fo  violent  as  it  had  been  before,  or  when  the  Spout 
xitTrami  began  to  move  i  it  went  with  the  Wind  (which  was  then  at  IF.  N.  ff^.) 
like  a  dark  Smoke. 

The  Marks  +++  Ihew  the  River,  0  the  Spout^  S  Mr.  Seawards  Houfe,  ^i- 1». 
which  it  gently  touch'd  with  little  Damage,  blowing  only  oflF  a  few  Tiles ; 
C,  Widow  Goldjivoribfs  Houfe,  which  it  in  Part  uncovered,  and  took  al- 
moft  all  the  Thatch  oflf  her  Garden  Wall.  It  took  off  alfo  an.  Apple-tree, 
which  was  no  way  decayed,  and  between  fifteen  and  fixteen  Inches  about, 
within  two  or  three  Inches  from  the  Ground,  almoft  as  exaftly  as  any  Saw 
could  have  done  it,  and  carried  it,  as  I  judge,  between  twenty  and  thirty  Foot 
from  the  Place  where  it  grew,  and  that  not  forward  in  the  Path  that  it  took, 
but  aimoft  dircdly  backward  ;  which  makes  me  conclude,  that  it  had  a  dou*  ^ 
blc  Motion ;  the  one  external  from  the  Wind  ftrait  forward,  the  other  inter-  ■ 
nal  and  circular,  like  the  Ffy  of  a  Jaekj  which  a  Man  may  carry  in  his  Hand, 
that  will  ftrike  any  Thing  either  forward  or  backward  as  it  meets  with  it.  //, 
Mr.  Gredh  Houfe,  which  was  for  the  moft  Part  untiled.  There  were  two 
Houfes  mwe*  ^,  L,  very  much  damaged  in  their  Coverings ;  yet  Mr.  Mox- 
um%  M.  tho*  it  ftood  between  them,  and  was  much  higher  than  either,  had 
only  two  OT  three  Quarries  of  .Gla6  broken.  EEEEEj  (hews  the  March 
of  the  Spout.  Xy  Planks  that  were  blown,  fome  uptight,  fome  feveral  Yards 
out  of  their  Place.  D,  a  Ship  newly  launched,  of  about  one  hundred  Tuns^ 
which  was  much  fhaken,  but  not  hurt.  Jt,  a  Maft  of  near  a  Ton  Weighty 
thrown  out  of  its  Place.  C,  an  Anchor  that  was  torn  out  of  the  Ground 
and  carried  feven  or  eight  Foot  with  a  Boat  that  was  faftcn*d  to  it,  and  blown 
op  into  the  Air  5  that  Boat  was  rent  from  the  Head  to  the  Keel.  5,  anotlftt 
new  Boat  blown  about  fix  Foot  high,  and  turned  upfide  down.  F,  a  Fiflier- 
boat  witb  one  Man  in  it,  which  was  near  the  Place  where  the  Spout  was  at  firft 
perceived,  but  through  Mercy  efoaped.  P,  a  Lane  that  goes  fronx  the  River 
in  which  fooie  Houfes  iiiffered  Damage^  which  ftews  that  the  Spout  was  divi^- 
dcd  in  its  March.  *Tis  no  fmall  Mercy  that  no  Man,  Woman,  or  Child  re*- 
cdved  the  leaft  Injury  in  their  Perfons. 

XXX.  I.  JobnGiU  aflSirms,  that  he  hath  dbferved  on  feveral  Occafions,  ^'^^•^^'^ 
that  beii^  in  a  Calm»  that  Way  which  the  Sea  began  to  loom  or  move,  the  1^  j.cm.a! 
next  Day  the  Wind  was  fore  to  blow.  *^'  p*^*" 

2.  It  hath  been  the  Cuftom  of  our  Em^J^  and  French  Inhabitants  of  the  Co-  Prt^afiickM 
riUfee  J^fterndsy  to  fend  in,  about  the  Month  of  Jum^  to  the  native  Cartbbees  of  J^^^f"^ 
DomiHico  and  St.  Vincenty  to  know  whether  there  would  be  any  Hurricanes  that  g»^.  L^ig- 
Year ;  and  about  ten  or  twelve  Days  before  the  Hurricane  came,  they  did  con^  ^'^";*^^' 
ttsmtiy  fend  them  Word,  and  it  very  rarely  or  feldom  failed.    From  one  of 
fhefe  Indiatts  (whom  in  1657,  I  engaged  by  Civilities  to  remain  with  me  feve^ 
ral  Years;  1  had  the  following.  Prognofticks«    . 
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1.  All  Hurricanes  come  either  on  the  Day  of  the  FulU  Change,  or  Qaar- 
tcr  of  the  Moon. 

2.  If  it  will  come  on  the  Full-Moon,  you  being  in  the  Change,  then  ob- 
ferve  thefe  Signs. 

That  Day  you  will  fte  the  Skies  very  turbulent,  the  Sun  more  red  than  at 
other  Times,  a  great  Calm,  and  the  Hills  clear  of  Clouds,  or  Fogs  over 
them,  which  in  the  Highlands  are  fcldora  fo.  Like  wife  in  Hollows,  or  Con- 
caves of  the  Earth,  or  Wells,  there  will  be  a  great  Noife,  as  if  you  were  in  a 
great  Storm,  and  at  Night  the  Stars  looking  very  big  with  Burs  about  them, 
and  the  North-weft  Sky  very  black  and  foul,  the  S^a  fmclling  ftronger  thart 
at  other  Times,  as  ufually  it  doth  in  great  Storms ;  and  fometimcs  that  Day, 
for  an  Hour  or  two,  the  Wind  blows  very  hard  Wefterly,  out  of  its  ufual 
Courfe. 

On  the  Full  of  the  Moon  you  have  the  fame  Signs,  with  a  great  Bur  about 
the  Moon,  and  many  Times  about  the  Sun, 

The  like  Signs  muft  be  taken  Notice  of  on  the  Quarter  Days  of  the  Moon^ 
in  the  Months  of  July^  An^ufi^  and  September ;  for  the  Hurricanes  come  in 
thofe  Months ;  the  fooneft  that  I  ever  heard  of  was  the  twenty  fifth  of  Jufy^ 
and  the  lateft  was  the  eighth  of  September:  But  the  ufual  Month  they  come  in 
is  Juguji, 

The  Benefit  I  have  had  of  foretelling  thefe  Hurricanes  is,  tlutt  whereas 
neretofore  they  were  fo  dreadful,  that  all  Ships  were  afraid  to  go  to  Sea,  and 
did  rather  chufe  to  ftay  in  the  Roads  at  Anchor,  than  to  run  the  Hazard  of 
the  mercilefs  Sea,  altho*  never  Ship  efcaped  at  Anchor,  but  was  caft  aihore,. 
many  Times  by  the  Violence  of  the  Storm,  fome  Veflels  having  been  caft  fo 
far  on  the  Shore,  that  when  the  Storm  was  over,  they  have  been  from  twen- 
ty or  thirty  Yards  dry  from  the  Wafti  of  the  Shore,  and  the  Veflels  fet  whole; 
and  by  this  Means  the  Lives  of  thofe  that  were  in  thofe  Veflels  were  laved  : 
But  I  finding  that  if  a  Man  keeps  his  Ship  failable,  with  good  Store  of  Ba- 
lafts,  his  Ports  well  barr'd  and  calked,  bis  Top-mafts  down,  and  his-Tops  too 
if  he  have  Time,  his  Yards  a-port  laced ^  or  long  Ships,  keeping  fecure  his 
Doors  and  Windows  of  his  Sliip,  and  flic  will  lie  as  well  as  ia  other  Storms  ^ 
and  they  may,  having  their  Ships  in  a  Readinefs^  ftay  in  the  Road  till  the 
Storm  begins,  which  is  always  firft  at  North,  fo  ta  the  North-weft,  till  ic 
comes  round  to  the  South-eaft^  and  then  its  Fury  is  over.  So  with  the 
North  Wind  they  may  run  away  to  the  South,  to  get  themfelves  Sea-room 
for  drift  of  the  South-weft  Wind,  where  it  blows  very  fiercely  :  By  thefe 
Means  I  have,  by  God's  Blefllng,  preferved  myfelf  in  two  Hurricanes  at 
Sea,  and  in  three  at  Shore,  in  the  Years  1657,  ^^S^%  1660,  1665  and  16675 
in  thofe  at  Sea  I  loft  not  a  Sail,  Yard,  or  Maft,  they  being  two  great  Hurri- 
canes. And  in  the  Year  1667,  I  being  on  Shore  at  Nevis^  there  was  a  Hur- 
ficane  on  the  nineteenth  Day  of  Augi^  \.  and  fourteen  Days  before  I  did  take 
Notice  of  the  foregoing  Signs  on  a  fibll  Moon,  and  I  acquauited  Sir  John 
Beny^  who  was  Commander  of  his  Majefty's  Ship  Coronation^  and  feveval  other 
Commanders  there,,  who  did  make  their  Ships  ready  for  the  Sea  \  and  in 
the  Morning  about  four  of  the  Clock,  the  Wind  coming  hard  Northerly^ 
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dief  pot  to  Sea ;  and  by  God's  Blefling  canfie  all  back  in  four  or  fire 
Days  Time  life  to  the  Road  again.  On  the  Shore,  being  confident  of  the 
Hurricane's  conaing,  I  took  fuch  Care  beforehand  to  fecure  my  Sugars 
and  Goods  in  the  Store-houfe,  that  when  the  Hurricane  had  carried  away  the 
Roof  of  the  Houfe,  all  except  one  Hogfliead  of  Sugar  remained  fafe. 

The  Reaicms  and  Caufes  of  theft  violent  Scorms,  according  to  my  Judg- 
iDCflt,  may  be  thefe : 

1.  It  is  not  unknown  to  all  Men  of  Experience,  that  to  the  Southward  of 
the  fropick  there  is  conftantly  a  Trade-fTtndy  or  Eafterly  Wind,  which  goes 
fifom  the  North  to  the  South-eaft  all  the  Year  about ;  except  where  there 
are  Rcverfions  of  Breezes^  and  Inlets  near  the  Land :  So  that  when  this  Hur-  i 
ricane,  or  rather  Whirlwind,  comes  in  Oppofition  to  theconftant  Trade* 
wind,  then  it  pogrs  down  with  that  Force  and  Violence,  that  it  exceeds  all 
Scorma  of  Wind  in  the  World  j  for  it  takes  Trees  away,  by  the  Roots,  and 
thofe  that  are  extraordinarily  ftrong  rooted,  it  twills  off  in  the  Middle :  In 
the  Hurricane  in  i6iS7,  at  Nevis j  I  faw  the  high  Mountain  that  was  all 
green  with  Trees,  left  in  mod  Places  bare,  and  the  Wood  lying  in  fuch  a 
Condition,  with  hsA{  Trees,  or  Stumps,  or  Quarters,  that  one  would  think 
it  almoft  incredible. 

2.  It  is  remarkable  by  all  Men  that  have  been  in  thofe  Parts  where  the  Sun 
comes  to  a  Zenith j  that  at  his  Approach  towards  the  Zenith^  chere  is  always 
fair  Weather ;  but  at  his  Return  to  the  South ward3t  it  occafions  dSiht  North 
Parts  of  the  EquinoSlial  generally  much  Rains  and  Storms,  as  ^ornado*s^  and 
the  like,  which  makes  the  Winds  in  the  Tornado's  to  come  on  feveral  Points. 
But  before  it  comes,  it  calms  the  conftant  Eafterly  Winds;  and  when  they 
are  paft,  the  Eafterly  Wind  gathers  force  again,  and  then  the  Weather 
dears  up  fair. 

3.  The  Wind  being  generally  betwixt  the  Trapicks  Eafterly,  unlels  at  fuch 
Tiaies  as  before  declared,  meeting  with  the  Oppofition  of  thele  Hurricanes^ 
which  come  in  a  contrary  Courfe  to  that  Trade-fVind^  doth  caufe  this  violent 
Mnrkvind^  on  the  Sun's  leaving  the  Zenith  of  Barbadoes^  and  thofe  adjacent 
lilands }  by  which  the  Eafterly  Wind  doth  much  decay  of  its  Strength ;  and 
then  the  Weft  Wind,  which  is  kept  back  by  the  Power  of  the  Sun,  doth 
with  the  greater  Violence  and  Force  pour  down  on  thofe  Parts  where  it  en- 
croaches. And  it  is  ufual  in  our  failing  from  Barbadoesy  or  thofe  Iflands,  to 
the  North  for  a  Wefterly  Wind,  when  we  begin  to  lofc  our  Eafterly  Wind, 
to  have  it  calm,  as  it  is  before  Hurricanes :  And  then  the  Wind  fpringing  up, 
cauieth  it,  till  it  comes  well  fettled,  to  be  various ;  but  after  the  fettled 
Wefterly  Wind  comes  freOi,  we  have  b^n  conftantly  without  thofe  Shufflings 
ftom  Point  to  Point. 

Here  it  is  to  be  oblerved,  that  all  Hurricanes  begin  from  the  North  to  the 
Wefhvard,  and  on  thofe  Points  that  the  Eafterly  Wind  doth  moft.  violently 
blow,   doth  the  Hurricane  blow  moft  fiercely  againft  it ;  for  from  the  Nm 
N.  E.  to  the  £.  S.  Ej  the  Eaflwly  Wind  blowcth  freftieft  j  fo  doth  the  . 
fy.  N.  fV.  to  the  S.  5.  IV.  in  the  Hurricane  blow  moft  violent  j  and  when  it 
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comes  baok  to  the  S.  E.  which  is  the  common  Coutft  of  the  9>aAff^fid^ 
then  it  ceafeth  of  its  Violence,  and  lb  breaks  up.  So,  with  Submiffion  to 
better  Judgments,  I  take  the  Caufe  of  Hurricanes  to  be  the  Son's  leaving  the 
Zenith  of  thofc  Parts  towards  the  South.  And  Secondly,  the  Reverfe  or  Re- 
bounding back  of  the  Wind,  which  is  occafioned  by  the  calming  of  the  Trad^ 
Wind. 

But  it  will  be  objefted.  Why  Ibould  not  this  Storm  bo  all  over  thofe  Parts 
of  the  fTeft-Indiesy  as  well  as  Bafbadoes  and  the  Leeward  Iflandsf  To  which 
I  anfwer.  That  it  hath,  in  about  twenty  five  Years  of  my  Experience,  takerf 
its  Courie  from  Bermudas  or  Summer-IJands^  to  the  Caribbee  Ifimds ;  but  <el- 
dom  or  never  doth  it  carry  fuch  a  Breadth,  as  from  the  Latitude  of  i6  to 
32  Degrees,  which  are  the  Latitudes  of  the  one  and  the  other  Place  9  but  it 
hath  been  obfervcd,  that  when  Hurricanes  have  been  in  Mtriiniio^  which 
is  within  two  Degrees  of  Latitude,  and  two  Degrees  of  Longitude,  according- 
to  the  Miles  of  that  Circle,  yet  no  Hurricane  hath  been  in  Barbados -^  nor 
could  I  ever  call  any  of  the  former  Storms  at  Barbadces^  Humcmes^  till  that 
m  1675.  Again,  it  hath  been  noted,  that  Hurricanes  havodone  the  like  to 
the  Northwards :  For  when  the  Hurricane  hath  been  in  JnUgea  and  St,  Cbri- 
ftopber^s^  thofe  Ships  that  were  but  in  the  Latitude  of  twenty  Degrees,  had  na 
Hurricane^  but  ccHiftant  Weftcrly  Winds  reafonably  fair,  and  then  there  were 
no  Hurricanes  in  Bermudas  ^  and  when  the  Hurricanes  were-  at  Bermudas^  the 
jMward  or  Caribbee-Jj/hnds  had  no  Hurricane  v  nor  had  thoie  Iflands  the  Hwri-^ 
cane  when  Barbadoes  had  it. 

It  may  well  be  further  olgedted.  Why  tht  Hmicane  was  never  known  ta 
go  farther  to  the  Weftward  than  Pcrto  Rico^  which  lies^  in  or  near  the  Lati- 
tude of  thofc  Iflands  of  St.  Cbriftapher^  ?  To  this  I  anfwcr.  That  from  Port» 
Rico  downwards,  both  that  Ifland  as  well  as  Hifpaniola^  and  other  Iflands  there 
adjacent,  are  of  vaft  Greatncfi,  and  i^ery  high  Lands,  that  of  themielves  da 
inoft*  commonly  give  Reverial  or  Wefterly  Winds  at  Night,,  through  the 
Year :  For  there,  for  the  Reafons  aforefaid,.  the  Eafterly  Wind  towards  Nighfc 
doth  calm,  and  thofe  Lands  aSbrd  a  Land  Wind^  which  the  other  Iflands  can^ 
not  do,  by  Reafon  of  the  Smallneis  of  thofc  Carribbe-IflandSy.  but  very  near  the: 
Shore,  the  Trade-Wind  having  its  full  Power  till  this  general  fVinnlrWindcomt^^ 
for  the  Reafons  aforelaid. 

'   I  do  imagine  ib  tikewife  to  the  Southwards  of  Barbadoes  *>  where  the  Ttnua*^ 

does  come  frequently^  there  are  no  Hurricanes  \  neither  was  there  at  Barbadoes^ 

when  thefe  tornadoes  did  commonly  come  there,  which  made  Ibme  fmall  Re— 

verial,.  though  it  was  but  for  two  or  three  Hours:   Yet  the  Eafterly  Wind^, 

giving  ft)me  way  by  the  Sun's  declining  from  that  Zemiby  doth  prevent  this 

furious  Reverfe,  where  it  hath  no  Vent,,  till  by  the  Violence  of-  the  two  ^^%ds^ 

it  is  forced. 

jhEnferi^      XXXL     We  took  a  Pan  of  fP^ater  (faked  ta  the  lame  Degree  as  is  commorb 

rjr^irfw  Sea-lVater^  by  the  Solution  of  about  a  fortieth  Part  of  Sak>  about  four  Inches 

^ir**erj^deep,  and  7  Inches  -^^  IXameter,  in  which  we  placed,  a  Thermometer^  and  by 

jSuy!*^.    Means  of  a  Pan  of  Coals,  we  brought  the  ff^ater  to  the  fame  Degree  of  Heae 

«^  p-  yp^  which  is  obferved  to  be  that  of  the  Air  ia  our  hotted  Summers  y  the  Jiermo^ 
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wMf  nicely  AewMig  it    This  dooe,  #e  affixed  the  Paa  of  WitiTj  wftE  dke 
ibenmmur  m  it,  to  one  End  of  the  Beam  of  the  Scafes^  aod  exa^y  ccutittp- 
{xxlcd  it  with  Wergbis  in  the  other  Scale  ;  and  by  the  Application  or  Remo- 
val of  the  Pan  of  Coals,  we  found  it  very  ea(y  to  maintain  the  ff^ater  in  the 
fiime  Decree  of  Heat  precifely.    Doing  thus,  we  found'  the  Weight  of  the 
WeUrkxJShly  to  decreafe;  and  at  the  End  of  two  Hours  we  oUerved,  that 
there  wanted  half  an  CXince  Tr^,  all  but  7  Grains,  or  233  Grains  tsSfVdiery 
which  in  that  Time  had  gone  off  in  Vapour  5  tho*^  one  couJd  hardly  perceive 
itimoalc,  and  ^tJVater  were  not  fenubly  warm.     This  Quantity  in  iofhotft 
a  Time  (eemed  ve/y  confiderable,  being  little  leis  than  6  Ounces  in  34  Hours,, 
ftom  ib  fmall  a  Surface  as  a  Circle  of  8  Inches  Diameter.     To  reduce  this^ 
Experiment  to  an  eted  Calcuhis^  and  determine  the  Thicknels  of  the  Skin 
fi  IVafer  that  had  fo  evaporated.     I  affume  the  Experiment  alledged  by 
Dr.  £ikv.  Barnard  to  have  been  made  in  the  Oxford  Society,  viz.  that  the  Cube 
Foot  EngUJb  cf  Wat&  weighs  cxaftly  76  Pounds  ^ray\  this  divided  by  1728^ 
ifcc  Number  o{  Inches  in  a  Foot,  will  give  253^  Grains,  or  half  Ounce  13$ 
Grains  for  the  Weight  of  a  Cube  Inch  of  Water  \   wherefore  the  Weight 
»f  233  Grains  is  fj-f  or  35  Parts  of  38  of  a  Cube  Inch  of  Water.     Now  the 
Area  of  the  Circle,  whofe  Diameter  is  7  fV  Irfches,  is  49  fquare  Inches^;  by 
which  dividing  the  Quantity  of  Water  evaporated,  vv^  f  ^  of  an  Inchy  the 
Qgote  i^li  or  5*3,  Ihews  that  the  Thicknefs  of  the  Wator  evaporated  wa»  the 
53d  Part  of  an  Inch :  But  we  will  fuppofe  it  only  the  60th  Part,  for  the  Fai- 
cility  of  Calculation.     If  therefore  Water,  as*  warm  as  the  Air  in  Summer, 
exhales  the  Thicknefe  of  a  60th  Part  of  an  Inch  in  two  Hours  from  it»  whole 
Sur/acej  in  i^ Hours  it  will  exhale  yVof  an  Inch;  which  Quantity  will  be 
found  abundantly  fufficient  to  ferve  for  all  the  Rains,  Springs,  and  Dews,  and 
account-  for  the  Cafpian^  Sea*!  being  always  at  a  Stand^  neither  wafHng  nor 
•verflowing  ;.  as  likewife  for  the  Current  faid  to  fet  always  in,  a-t  the  Streigbti 
efGiirakar,  though  thofe  Midikfranean  Seas  receive  fb  many,  and  fo  confider* 
able  Rivers.^ 

To  eftimate  the  Quantity  of  Water  arifing  in  Vapour  out  of  the  Sea,-  P 
think  I  ought  to  confidcr  it  only  for  the  Time  the  Sun  is  up,  for  that  the 
Dews  return  in  the  Night  as  much,  if  not  more  Vapours  than  are  then  emit- 
ted V  and  in  Summer  the  Days  being  longer  than  twelve  Hours,,  this  £xce& 
is  balanced  by  the  weaker  Aftion  of  the  Sun,  efpecially  when  rifing  before 
^Waier  be  warmed  r  So  that  if  I  allow  -^^  of  an  Inch  of  the  Surface  of 
the  SeatO'  be  raifed  per  diem  in  Vapours,  it  may  not  be  an  improbable  Con- 
fclore. 

Upon  this  Suppofition,  every  i©  Iquare  Inches  of  the  Surface  of  the  Wa- 
*r  yidds-  in  Vapour  per  diem,  a  Cube  lAch  of  Water ;  and  each  fquare  Foot 
half  a  Wine  Pincv  every  Space  of  4  Foot  Square,  a  Gallon  5  a  Mile  Square, 
^14  Tons  ^  a  fquare  Degree,  fuppofe  of  69  EngUJh  Miles,,  will  evaporate 
33  MiUiofiS'of  Tunsr  A^d  if  the  Mediterranean  be  eflimated  at  40.  Degrees- 
long  and*  4  broad.  Allowances  being  made  for  the  Places  where  it  is  broader*  by 
ihrtfe  where  it-  is  narrower  (and  I  am  fure  I  goefi  at  the  leatt)  there  will 
k  i€q  iqjiare  Degrees  o£  Sea^>  and  confequently  the  whole  Mediterranean 
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muft  lofe  in  Vapour,  in  a  Summer's  Day,  at  leaft  5280  Millions  of  Tuns. 
-And  this  Quantity  of  Vapour,  tbough  very  great,  is  as  little  as  can  be  con- 
cluded from  the  Experiment  produced  :  An(l  yet  there  remains  another  Cade, 
which  cannot  be  reduced  to  the  Rule,  I  mean  the  ff^nds^  whereby  the  Surface 
of  the  fTater  is  lick*d  up  fomewbat  fafter  than  it  exhales  by  the  Heat  of  the 
Sun ;  as  is  well  known  to  thoTe  that  have  confidered  thole  drying  J9^nds  which 
.blow  (bmetimes. 

The  Mediterranean  recdves  thde  conGderable  Rivers ;  the  Berus^  the  Rhane^ 
the  ^tiber^  the  Po^  the  Dan^ibet  the  Neifter^  the  Berjfibenes^  ihe  Tanais^  and 
the  Nile ;  all  the  reft  being  of  no  great  Note,  and  their  Quantity  of  fTaier  in- 
confiderable.  We  will  fiippofe  each  of  thele  nine  Rivers  to  bring  down  ten 
Times  as  much  Water  as  the  River  Thames^  not  that  any  of  them  is  (6  great 
in  Reality,  but  to  comprehend  wifh  them  all  the  fmall  Rivulets  that  fall  into 
the  Sea,  which  otherwile  I  know  not  how  to  allow  for. 

To  calculate  the  Water  of  the  Tiames^  I  afliime  that  at  Kti^fiothBridge^ 
where  the  Flood  never  reaches,  and  the  Water  always  runs  down,  the  Breadth 
of  the  Channel  is  100  Yards,  and  its  Depth  3,  it  being  reduced  to  an  Equa* 
lity  (in  both  which  Suppofitions  I  am  fiire  I  take  with  the  moftj  Hence 
4he  Profile  of  the  Water  in  Chis  Place  is  300  Iquare  Yards:  This  multiplied 
by  48  Miles  ("which  I  allow  the  Water  to  run  in  24  Hours,  at  2  Miles  in  an 
Hour)  or  84480  Yards,  gives  25344000  Cubick  Yards  of  Water  to  be  eva- 
-cuated  every  Day,  that  is,  2030000  Tons  per  diem\  and  [  doubt  not  but  in 
the  Excefi  of  my  Meafures  of  the  Channel  of  the  River,  I  have  made  more 
than  fufficient  Allowance  for  the  Waters  of  the  BretUr  the  WandeU  the  Im^ 
and  Darweni^  which  are  all  worth  Notice,  that  fall  into  the  Tbams  below 
JOngfton. 

Now  if  each  of  the  aforelaid  nine  Rivers  yield  ten  Times  as  much  Wa- 
ter as  the  Ihofnes  doth,  'twill  follow  that  each  of  them  yields  but  203  Millions 
of  Tons  perdiemy  and  die  whole  nine  but  1827  Millions  of  Tons  in  a  Day^^ 
which  is  but  little  more  than  f  of  what  is  proved  to  be  raifcd  in  Vapour 
out  of  the  Mediterranean  in  twelve  Hours  Time. 
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f^^a      XXXU.  In  order  to  explain  the  Circulation  of  Vapour  experimentally,  I 
'i?2c/#/#  caufed  an  Experiment  of  the  Quantity  of  Vapours  aridng  fimply  from  the 
w.^m      Warmth  of  the  Water,  without  being  expofed  either  to  Sun  or  Wind,  to  be 
Con.  i6^s*  tnade  in  Grejham  CoUege^  which  was  performed  with  great  Care  and  Accuracy^ 
a^y  ^"*  by  Mr.  Huntj  Operator  to  the  Royal  Society.    Having  added  up  into  one  Sum^ 
«M.p!iS3.  the  Evaporations  of  the  whole  Year,  I  find,  that  from  a  Surface,  as  near  as 
could  be  meaiured  of  eight  iquare  Inches,  there  did  evaporate  durbg  the  Year^ 
1 6292  Grains  of  Water,  which  is  ^4  Cube  Inches  of  Water  %  and  that  divided 
by  eight  Inches,  the  Area  of  the  Water^s  Surface,  (bows  that  the  Depth  of 
Water  evaporated  in  one  Year  amounts  to  eight  Inches.     But  this  is  nuich. 
too  little  to  anfwer  to  the  Experiments  <A  the  French^  who  found  that  it  rained 
nineteen  Inches  Water  in  a  Year  at  Paris -^  or  thofe  of  Mr.  Townl^^  who  b^ 
a  long  continued  Series  of  Obiervatioos,  has  fuiEciently  proved^  that  in  Lan^ 

xaftiire^ 


.  ( 1" ) 

c^^  at  the  Foot  of  the  Hills,  there  falls  above  forty  Inches  of  Water  in 
the  Year's  Time.  Whence  it  is  very  obvioas,  that  the  Sun  and  Wind  are 
^mich  more  the  Oufes  of  Evaporation,  than  any  internal  Heat  or  Agitation 
of  the  Water. 

The  hmt  Obfervations  do  likewiie  fhew  an  odd  Quality  in  the  Vapours  of 
Water,  which  is  that  of  adhering  to  the  Surface  that  exhaled  them,  which, 
they  cloath,  as  it  were,  with  a  FUece  of  vaporous  Air,  which  once  invefting 
ir,  rhe  Vapour  riles  afterwards  in  much  lefs  Quantity :  Which  was  ihewed  by 
the  finall  Quantity  of  Water  that  was  loft  in  twenty  four  Hours  Time,  when 
the  Air  was  very  ftill  from  Wind,  in  Proportion  to  what  went  away  when 
thcfe  btew  a  ftrong  Gale,  although  the  Experiment  were  made  in  a  Place  as 
chk  from  the  Wind  as  could  be  well  contrived.  For  which  Reafon'I  do  not 
at  all  doubt,  that  bad  the  Experiment  been  made  where  the  Wind  had 
come  freely,  it  would  have  carried  away  at  leaft  three  Times  as  much  as 
we  found,  without  the  Afliftance  of  the  Son,  which  might  perhaps  have 
doubled  it. 

By  the  iame  Experiment  it  likewife  appears,  that  the  Evaporations  in  A%,.. 
Jme^  July^  and  Jtiguft  (which  are  nearly  equal)  are  about  three  Times  as 
moch  as  what  evaporated  in  the  four  Months  of  November^  December ^  Janua^ 
/jand  February  J  which  are  likewiie  nearly  equal,  Mircb  and  Jpril  anfwering, 
nearly  to  September  and  OSober. 

This  Pkece  of  Vapour  in  ftill  Weather  hanging  on  the  Surface  of  the  Wa* 
ter,  is  the  O&cafion  of  very  ftrange  Appearances,  by  theRefra&ion  of  the  iaid 
Vapours  difiering  from  that  of  the  common  Air,  whereby  every  Thing  appears 
raiied,  as  Houfes  like  Steeples,  Ships  as  on  Land:  above  the  Water,  and  the 
Land  raiied,  and,  as  it  were,  lifted  from  the  Sea,  and  many  Times  feeming 
to  overhang.  And  this  may  give  a  tolerable  Account  of  what  I  have  heard  of 
fiseing  the  Catde  at  high  Water  Time,  in  the  Ifle  of  D^^i  from  Greemvicb^ 
when  none  are  to  be  leen  at  low  Water  (which  Ibme  have  endeavoured  to  ex** 
0ain,  by  fijppofing  the  Ifle  of  Dogs  to  have  been  lifted,  by  the  Tide  coming 
under  it  J  But  the  evaporous  Effluvia  of  Water  having  a  greater  Degree  of 
Eefra6Hon  than  the  common  Air,  may  fuffice  to  bring  thofe  Beams  down  to 
tie  Eye,  which  when  the  Water  is  retired,  and  the  Vapours  fubfided  with  it,, 
pi&  above;  and  confequendy  the  Objeds  feen  at  the  one  Time,  may  be  con* 
ccrved  to  diiappear  at  the  other. 


JANUART, 
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JANUARY,  1693.          \ 

FEBRUARY,  1693.       1 

Grains,  kier. 

Barometer.  iVeatber. 

1 

Grains. 

Tber. 

Barometer.  Weather. 

I 

3'i 

5 

29.  7  Froft. 

36 

29 

30.  0 

2 

21 

14 

29.  7  Some  Rain. 

2 

27 

26 

30.  2 

3 

21 

18 

29.  7 

3 

33 

*^ 

30.  2 

4 

23I 

8 

29.  7 

4 

48 

16 

29.  9 

5 

23i 

8 

30.  I 

5 

39i 

20 

29.  9  Some  Rain.      ^ 

6 

26*    . 

I 

30.  5  Froft. 

6 

26 

16 

29.  9  Small  Rain. 

7 

3r 

—  3 

30.  5  Froft, 

7 

26 

17 

29.  8 

8 

25 

—  5 

30.  4  Froft. 

8 

28 

ji 

29.  9  A  Fog 

9 

23 

—  3 

30,  4  Froft. 

J> 

23 

16 

30.  0 

lO 

II 

18 

0 

30.  4 

10 

26 

20 

30.  0 

18 

0 

30.  4 

ii 

39 

8 

30.  0 

12 

18 

—  0 

30-  4 

12 

40 

5 

29.  8 

«3 

22 

—  6 

30.  3  Froft. 

'3 

52 

—  I 

29.  4  High  Wind. 

H 

20i 

—  7 

30.  3  Froft. 

14 

35 

6 

29.  2 

^5 

2lt 

• 

—JO 

30.  3  Froft. 

15 

35 

II 

29.  4  Some  Rain. 

i6 

24 

—15 

30.  4  Froft, 

16 

24 

20 

29.  2  Rain. 

»7 

18 

—13 

30.  3iFroft. 

17 

39 

20 

29.  5  Rain. 

i8 

i8 

— II 

30.  2  Froft, 

18 

39 

19 

29.  8 

19 

H 

— lO 

30.  I  Froft. 

ip 

35i 

17 

29.  7 

20 
21 

H 

—  3 

29.  6 

20 
21 

35i 

16 

29-  3 

21 

p 

19-  9 

U 

17 

29.  0  Rain. 

22 

18 

a 

29.  9 

22 

29 

10 

29.  2 

23 

i8i 

0 

30.  0  Froft. 

23 

35 

5 

29-  3 

24 

i8i 

—  3 

30.  0  Froft. 

24 

37 

1 

29.  2 

25 

i4i 

9 

29.  9 

25 

35 

—  5 

29.  4 

26 

Hi 

14 

29-  7 

2tf 

23i 

—  8 

29.  0  Saow. 

27 

20 

17 

29.  2 

27 

21 

—11 

29.  4  Snow. 

28 

3^. 

10 

29-  7 

28 

24 

—14 

29.  3  Froft. 

29 

27t 

15 

29.  5  Some  Ram. 

30 

»7i 

»5 

29.  7 

3» 

27 

27 

29.  tf 

675  Gr. 

69oiGr. 

1 

1 

1 

MARCH, 


(  "3 

) 

MARCH,  1693.             1 

APRIL,  1693.              J 

D. 

Grains. 

riw. 

Baromttr.  Weather. 

A 

Grains. 

Tber. 

Baromtkr.  Weather. 

1 

25 

— 12 

29.  2  Froft.. 

I 

32 

»5 

29.  4 

2 

Jii 

— 12 

29.  I  Snow. 

2 

39 

»5 

29.  5 

3 

28 

—13 

29.  3  Snow,  Froft. 

3 

37t 

H 

29.  7 

4 

28 

— 12 

29.  6  Froft. 

4 

37 

23 

29.  64 

5 

28 

—  8 

29.  3  Froft. 

§ 

38 

29 

29.    2 

6 

20 

—  I 

29.  I 

b 

29 

32 

29.   2 

7 

35i 

—  5 

29.  3  Rain. 

7 

32 

33 

2J>.  3 

8 

39 

9 

29.  7 

8 

32 

35 

29.   4 

9 

42t 

8 

30.  0 

9 

28i 

40 

29.   2 

10 
II 

39 
33 

14 

30.  0 

10 

35         ' 

33 
33 

29.  4 

21 

JO.  0 

II 

37 

29.  4 

12 

42 

21 

29.  8 

12 

34 

37 

28.  9 

13 

42 

22 

29.  6J 

13 

39 

32 

29.4 

14 

4b          1 

23 

29.  4 

14 

39 

33 

29-  5 

»5 

62  i 

H 

29.  6 

'^ 

39 

29 

29.  7 

16 

41 

19 

29-  5 

16 

iS 

30 

29.  8 

'7 

42i 

12 

29.  4 

«7 

37   • 

31 

^9■  65 

18 

50 

10 

28.  9 

18 

36i 

36 

29.  4 

'9 

5ii 

7 

29.  2 

'9 

38i 

36 

29-  3i 

20 

45 

8 

29.  2 

20 

36 

32 
37 

29-  3    . 

21 

4» 

7 

29.  0 

21 

39 

29.  t 

22 

50 

8 

29.  4 

22 

4b 

%5 

29.  4 

*3 

37 

10 

»9-  5 

23 

42i 

35 

29-  5 

24 

33i 

6 

29.  4 

24 

52 

35 

29.  2 

25 

27i 

7 

29.  I 

^^ 

50 

35 

29.  3i 

26 

30 

II 

29.  4 

2b 

56 

36 

29-  7 

*7 

57 

9> 

29.  6 

27 

38 

44 

29-  5 

28 

38 

4- 

29.  6 

28 

43 

46 

29.  7i 

29 

30 

17 

29-  5 

29 

40 

49 

29.  6 

30 

30 

20 

29.  4i 

30 

52 

+^ 

29.  9 

31 

20 

24 

29-  3 

1166G. 

1203  G. 

1 

• 

Vd.  II. 


MAT» 
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MAY,  1693. 

1             JUNE.  1693.                 1 

J>. 

Grains. 

?*«■. 

Barometer.  JVeatber. 

D, 

Grains, 

tber. 

Barometer.  Weather. 

I 

56- 

36 

30.  I 

I 

78 

65 

29.  9 

2 

61 

26 

30.  0 

2 

«5 

62 

30.  0 

3 

66 

21 

30.  I 

3 

95 

54 

30.  2 

4 

61 

»9 

30.  I 

4 

V 

52 

30.  1 4 

5 

52 

31 

30.  I 

5 

63 

50 

29.  9 

6 

48 

45 

29.  8 

6 

49 

60 

29.  7i- 

7 

594 

35 

29.  8 

7 

46 

67 

29.  7 

8 

51 

34 

29.  7 

8 

63 

63 

29.  7 

9 

51 

3» 

29.  6 

P 

63 

69 

29.  8 

10 

43 

35 

29-  5 

10 

63 

63 

29.  8 

II 

49 

30 

29.  5 

II 

55 

70 

29.  84       ■ 

12 

54 

32 

29.  6 

12 

58 

87 

28.  8 

13 

59 

26 

29.  7 

13 

59 

75 

29.  9 

»4 

5?. 

32 

29.  7i 

J4 

86 

72 

29.  7 

15 

404 

35 

29.  7 

15 

63 

79 

29.  8 

16 

46i 

34 

29.  8i 

16 

58 

78 

29.  9 

»7 

56 

36 

30.  I 

17 

86 

79 

30.  0 

18 

704 

35 

30.  3 

18 

81 

66 

30.  0 

19 

58t 

47 

30.  I 

19 

92 

57 

30-  I                       1 

20 
21 

76 

.50 

30.  0 

20 

81 

60 

30.  0 

62 

52 

30.  I 

21 

80 

71 

29.  9 

22 

73 

64 

30'  I 

22 

76 

67 

29.  8                         1 

23 

7«i 

64 

30.  I 

23 

63 

69 

29.7                          1 

24 

f 

62 

29.  94 

24 

63 

62 

29.  6 

25 

61 

74 

29.  9 

25 

57 

65 

29.  8 

26 

67t 

68 

29.  9| 

2tf 

46 

70 

30.  0 

27 

64 

75 

7,9-  9* 

27 

49» 

68 

30.  0 

28 

71 

^7 

30.  I 

28 

52 

74 

30.  0 

29 

80 

69 

30.  2 

2P 

59 

68 

30.  2 

30 

m 

70 

30.  2 

30 

62 

69 

30.  2 

31 

106      1    68 

29-  9 

■ 

1968  G.| 

- 

2O08iG. 

■ 

1    1 

( "i) 
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JULY,  1693.                1 

AUGUST,  169.?.                1 

E 

KGrdKS. 

7;&«r. 

Barometer.  Weather, 

D. 

Grains. 

7;&fr. 

Barometer.  IVeatber. 

^75 

67 

30.  0 

I 

80         1 

71 

29-  5 

^15 

f>7 

30.  0 

2 

77 

73 

29.  6 

363 

62 

30.  0 

3 

77 

,     63 

29.  8 

^62 

61 

30.  I 

4 

78 

64 

29.  9 

_ 

560 

63 

30.  I 

5 

79 

,     73 

29-  9 

( 

b^4. 

^5 

30.  0 

6 

81 

70 

29.  9 

i 

76. 

65 

30.  0 

7 

94 

83 

2p.  6 

1 

551 

65 

30.  0 

8 

79 

86 

29.  6 

< 

)46 

74 

29.  9 

9 

68 

82 

29.  7 

I< 

352 

77 

29.  9 

10 

70 

«3 

29.  3 

I 

172 

r4 

29.  8 

II 

92 

85 

29.  8i 

I 

274 

8z 

29.  4 

12 

70 

80 

30.  0 

I 

388 

75 

29.  7 

13 

81 

73 

29.  9 

I 

483        62I 

29.  9 

H 

68 

7i 

29.  7 

I 

584 

65 

30.  I 

15 

69 

74 

29.  9 

I 

684 

68 

29.8 

16 

77 

72 

29.  8 

I 

yyi 

58  30-  I 

17 

77 

77 

29.  7 

1 

^11 

65  30-  2, 

18 

li 

77 

29.  7 

I 

g66 

78  30.  it 

'9 

86 

64 

29.  5 

2 

071 

_78 
82 

30.  I 

20 

78 

68 
67 

30.  0 

2 

172 

30.  0 

21 

68 

29.  7 

2 

290 

7+ 

30.  0 

12 

71 

*>5 

29.  7 

2 

399 

68 

30.  0 

23 

75 

55 

29,  9 

2 

485 

7J 

30.  0 

24 

64 

54 

29.  5 

2 

585 

81 

29.  9 

"^5 

63 

51 

29.  5 

2 

694 

75 

29.  9i 

2b 

58 

59 

29.  4 

2 

797 

70 

29.  8 

27 

60 

55 

29-  5 

2 

881 

78 

29.  7 

28 

53 

55 

29.  9 

2 

987 

^7 

29.  9 

29 

53 

5« 

29.  7 

3 

078 

64 

29.  9 

30 

53 

56 

29.  7 

3 

178 

79 

29.  3» 

31 

63 

48 

29.  7 

2335G 

2246  Cj. 

CL2 
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SEPTEMBER,  1693.      1 

OCTOBER,  1693.         1 

D. 

Grains. 

^er. 

Barometer.  Jf^eatber. 

Z>. 

Grains. 

Tber. 

Barmeier.  Weather. 

1 

53 

53 

29.  7 

I 

40 

35 

29.  9 

2 

55 

50 

29.  d 

2 

57 

4» 

29.  6 

■i 

61 

50 

29.  7 

3 

41 

35 

29.  7 

4 

61 

48 

29.  7 

4 

27 

49 

29.  6 

5 

63 

44 

29.  8 

5 

29 

48 

30.  0 

6 

74 

40 

29.  7 

6 

3» 

49 

30.  2 

7 

62 

39 

29.  6 

7 

29 

5» 

30.  0 

8 

59 

49 

29-  5. 

8 

37 

60 

30.  0 

9 

40 

52 

29.  5 

5> 

39 

59 

30.    2 

10 

50 

.    4^ 

29.  6J 

10 

37 

55 

30.    I 

II 

46 

41 

29.  7 

II 

34 

55 

29-  9      . 

12 

48 

43 

29.  8 

12 

3« 

55 

29.  « 

13 

46 

53 

29.  7 

13 

39 

42 

30.  0 

H 

+^ 

57 

29-  5 

»4 

49 

3« 

29.  8 

15 

46 

70 

29.  2 

15 

44 

28 

29-  7 

16 

49 

54 

29-  3 

16 

44 

19 

29.  7 

17 

46 

52 

29.  I 

»7 

35 

23 

29.  I 

18 

52 

45 

29.  0 

18 

34 

24 

29.  2 

19 

48 

45 

29.  3 

I? 

34 

20 

29.  2 

20 
21 

50 

44 
42 

29.  6 

20 

35 

21 

29-  5 

43 

29.  9 

21 

35 

17 

29.  9 

22 

41 

5» 

29.  5 

22 

24 

28 

29.  7 

23 

46 

45 

29.  9 

23 

28 

25 

29-  7. 

24 

44 

52 

29.  7 

24 

39 

20 

30.  0 

25 

41 

47 

29.  8 

25 

41 

13 

30.  0 

26 

43 

47 

29.  6 

26 

34 

16 

29.  9 

27 

46 

45 

29.  7 

27 

33 

13 

30.  0 

28 

47 

40 

29.  9 

28 

32 

18 

29.  8 

29 

50 

44 

29.  8 

25> 

33 

10 

29.  8 

30 

40 

42 

29-  5 

30 

35 

5 

29.  7 

3» 

28 

7 

29.4 

1495  <?-| 

1095  G. 

' 

M 

— 

("?; 

1 

NOVEMBER,  1693.     J 

DECEMBER,  1693.       ( 

D. 

I 

Grains. 

22 

Barometer.  Weather. 

D. 

Grains. 

Tber. 
^16 

Barometer.  Weather. 

18 

29.  6 

I 

344 

30.  0  Froft. 

2 

15 

3<^ 

29.  7 

2 

i6i 

— 10 

30.  0  Rain. 

3 

2+ 

34 

29.  6 

3 

12 

—  0 

29.  9 

4 

26 

3c 

29.  7 

4 

12 

7 

29.  4  Some  Rain. 

c, 

33 

21 

29.  8 

5 

i7i 

10 

22.  2 

6 

33 

IC 

29.  8 

6 

33 

15 

29.  4  Some  Rain. 

7 

29 

9 

29-.  7 

7 

i9i 

15 

29.  li 

8 

20 

23 

29-  5 

8 

18 

20 

29.  oR.&muchWet 

9 

10 

II 

21 

21 

29.  9 

9 

18 

27 

28.  6iR.  &  Storm. 

21 

30 
27 

29-  7 

10 

25 

16 
13 

28.  9  Some  Rain. 

32 

29.  7 

II 

28i 

29.  6 

12 

22i 

34 

29-  5 

12 

28 

9 

29-  5 

J3 

31 

23 

29.  4 

13 

25 

14 

29.  2 

H 

25i 

15 

29-  9 

14 

15 

20 

29.  2  Some  Rain. 

!<; 

27 

10 

29.  4 

15 

19 

20 

29.  5 

i6 

25i 

3 

29.  6 

16 

22,i 

15 

29.  5 

15 

26 

—  7 

29-  5 

17 

I7t 

20 

29.  5 

18 

21 

—  I 

29.  5  Great  Fog. 

18 

2li 

-10 

30.  I 

1*1 

21 

—  2 

29.  5  Great  F<^. 

'9 

22 

3 

30.  0 

20 
21 

19 

2 

29.  6 

aw 

16 

6 

9 

29,  8 

15 

29.  8  Fog. 

21 

'4i 

29.  6 

22 

"i 

12 

29.  7  Some  Rain. 

22 

i6i 

14 

29-  3 

2^ 

20t 

14 

29.  7 

23 

22 

II 

28.  5  Stormy.' 

24 

24i 

8 

29.  8 

24 

23 

4 

29.  0 

25 

24i 

*; 

29.  9 

25 

22 

0 

29.  5  Froft, 

26 

33 

— 12 

29.  9  Froft. 

26 

22 

5 

29.  2  Rain. 

27 

33i 

— i2i 

29.  9  Froft. 

27 

16 

10 

29-  3 

28 

27 

— 14 

29.  8  Froft. 

28 

20 

6 

29.  0 

29 

30 

42 

—16 

29.  8  >  Water 
iq.  9  ^Frozen. 

29 

25t 

0 

29.  2  Froft. 

42 

—17 

2.0 
3i 

29i 

5 

28.  6  Stormy. 

24 

7 

29.  2 

764  Gr. 

646  0. 

Notey  That  in  the  C 

olu 

mn  of  th( 

;7i&«n 

mometer^ — denotes  De- 

grees  of  Cold  below  th 

le  freezingPoint  j  and  that  from  the  tenth 

pfiVw.  to  the  End  b 

dong  to  the  forgoing  Year,  1692. 

(  iiS) 

J?J^^Wt     XXXIII.  I-  The  Air  agrees  with  all  other  Fluids  in  this,  that  k  gravi/aies  % 

fr^m  the      and  it  has  this  peculiar  Property  (which  is  not  fo  much  obfervcd  at  other 

^tTeGr^i.  Fluids)  that  its  fpecifical  Gravity  b  not  always  the  fame.     Now  you  know, 

.ty  of  the  At'  according  to  the  certain  Rules  of  the  hlancing  of  Fluids  ambngft  themfelves, 

fy^D^L  every  Fluid  fpicifically  lighter  than  another,  willafcendandemerge^bovcit;  and 

den,  n.  171,  evcry  Fluid Jpecificalcy  heavier  than  another,  will  defcend  2Lnd/u^de  below.  Novr 

^  '''•       there  is  ibme  certain  Prdportion  between  the  fpecifical  Gravities  of  the  Fimd  of 

yiir^  and  of  that  which  afcends  in  yapours^  and  falls  down  again  into  Rain ; 

and  if  this  Proportion  were  ftill  the  (ame,  *tis  like  we  (hould  have  no  Commixture 

of  thofe  Fluids^  but  tht  Fapours  would  cither  always /(?tf/  above,  or  always  flay 

below.   But  this  Proportion  of  xhtiv  fpecifical  Gravity  is  frequently  changed :  For 

it's  known  that  fFater^  when  warm  and  tepid,  is  lighter  than  when  it  is  cold; 

and  the  daily  Obfervations  of  the  different  Heights  of  iht  Mercury  in  the  Baro^ 

fcope  do  make  appear,  that  the  Atinojpbere^s  Gravity  is  not  always  the  fame. 

And  now  from  thefe  known  Properties  may  be  eafily  deduced  a  ftatical  Account 

of  the  rifmg  of  Vapour s^  their  being  carried  in  the  Air  in  Clouds,  and  their 

falling  down  again  into  Rain.    For  if  we  may  be  allowed,  to  fiippofc  that  when 

the  Atmofphere  is  heaviefl,  there  is  fome  fuch  Proportion  between  its  fpecifical 

Gravity 9  and  that  of  the  Fhiid  of  Vapours,  as  there  is  between  fFater  and  0/7  5 

the  Vapours,  according  to  the  known  Laws  of  Fluids^  muR:  needs  afcend,  and 

ib  long  as  this  Proportion  continues  they  mufl  needs  float  above  in  the  Air ;  but 

when  the  Atmofpbere^s  Gravity  is  changed,  the  Vapours  rouft  fall  down  again. 

I  do  not  know  any  determinate  Inftruraent  that  will  indicate  the  Afcent  oi 
Vapours,  as  certainly  as  the  Barofcope  does  the  Change  of  the  Air^%  Weight, 
(for  our  common  Hygrofcopes  are  not  very  exaft,  and  befides,  I  fuppofe  their 
Change  by  Moifture  fhews  rather  the  falling  than  the  rifing  of  Vapours)  yet 
there  are  two  or  three  Obfervations  which  fcem  certain  Indications  of  their  A- 
fcent :  as  firft,  if  the  Horizon  and  the  remote  Hills  feems  fmoaky,  and  incon- 
fpicuous,  fo  that  nothing  can  be  feen  at  any  Diftance,  and  that,  tho*  the  Hea- 
vens be  not  cloudy  but  clear,  and  tho'  there  be  no  Fog,  nor  yet  any  Cap  of 
Clouds  upon  the  Hills  (which  do  rather  indicate  the  falling  of  Vapours.)  Again^  if 
when  you  look  to  any  diftant  Part  of  the  Country,  round  about  you,  it  appear'all 
in  an  undulating  Motion,  this  feems  to  be  a  Sign  of  the  plentiful  rifing  of  Va- 
pours ;  for  this  is  only  occafioned  by  looking  through  an  unequal  waving  Me-^ 
dium^  which  makes  frequent  Inflexions  of  the  Beams  of  Light,  as  you  fee  any 
Otgc6t  feems  to  have  a  tremulating  Motion  in  all  its  Parts  when  you  look  up- 
on it  through  Smoke.  Another  Indication  of  the  Afcent  of  VapouK  feems 
to  be  the  copious  rifing  of  Steams  a.bove  Waters,  Mariflb  Grounds,  and  Fensj 
which  is  frequently  feen  in  Frofls,  and  in  cool  Nights  in  Summer,  To  thefe 
I  may  add  the  Rcdnefi  of  the  Sun  (fo  as  to  be  eafily  look'd  upon)  and  Moon, 
a  confiderable  Time  before  their  fetting,  or  after  their  rifing.  Now  fince  I 
have  had  Occafion  to  make  Obfervations  of  the  Barofccpe^  I  have  always 
taken  notice  of  all  thefe,  when  the  Mercury  was  rifing,  and  confequently  in 
the  Increafe  of  the  Atmofphere'^  Gravity :  But  on  the  contrary,  when  the  Jkfcr- 
cury  has  been  low  in  the  Barofcope^  and  fo  the  Atmofphere's  Gravity  lefs,  I  have 
obferved  none  of  thefe  Effefts,.  but  the  remote  Hills' were  clear  and  diftinft, 
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(unlefi  ibmetimes  a  Cloud  had  fallen  down  upon  them)  and  no  waving  to  be 
obfervcd  in  the  Air,  nor  Steams  from  the  Waters.  I  know  not  whether  I  may 
add  here  a  Conjedure  about  the  great  Light,  and  the  Copra  faUantes^  which 
are  fomc  Nights  to  be  fcen  in  the  North.  I  have  taken  notice  of  them  ufually 
when  the  Mercury  has  been  high  in  the  Barofcope ;  and  then  they  appearing  in 
that  Quarter  of  the  Heavens  where  the  Sun  is  at  that  Time  below  the  Horizon^ 
the  has  given  me  Occafion  to  think,  that  perhaps  the  Steams  of  Vapours  may 
have  afccnded  fc^  far  in  the  Atmofpbere  as  to  be  beyond  the  Earth*s  Shadow  in 
that  Part  of  the  Horizon^  and  fo  by  refradting  the  Beams  of  Light  towards 
us,  to  occaGon  that  Light,  and  thole  Capra  faltantes.  It  may  be  confidered 
alfe  whether  the  red  Skies  in  the  Evening,  which  betoken  fair  Weather,  do 
not  proceed  from  the  Height  of  the  Clouds,  occafioned  at  that  Time  by  the 
Increafe  of  the  Jpecifical  Gravity  of  the  Aimojphert. 

Now  as  to  the  falling  down  of  the  Vapours  again,  it  is  vifible  by  their  ga- 
thering into  thick  and  dark  Clouds,  by  the  falling  down  of  Clouds  and  Mifts 
on  the  Tops  of  Hills,  and  thick  Fogs  in  the  Air,  and  by  their  dropping  down 
into  Rain,  Snow,  Csfr.  and  that  theie  do  ufually  fall  out  only  when  the  Mer^ 
cwy  iiibfides  a  little,  and  confequently  when  the  Atmofpbert^s  Gravity  is  lels,  is 
the  conftant  Obfervation  of  thofe  who  have  had  Occauon  to  take  notice  of  the 
Changes  of  the  Barofcope. 

Againft  this  it  may  be  objefted,  that  it  is  obfervable  many  times  that  even 
when  the  Mercmy  in  the  Barofcope  is  rifing,  there  will  be  Rain,  and  particu- 
larly  fometimcs  in  North-Ecfi  Winds.  To  this  I  anfwer.  That  if  the  Clouds 
have  }Dttn  carried  for  fome  while  towards  one  Quarter  of  the  Heavens  by  the 
Winds^  and  then  if  the  Winds  do  fuddenly  change  into  another  Quarter,  thefe 
Vapours^  which  were  formerly  fcatter*d  into  fmall  Particles,  and  lb  did  eafily 
float,  are  luddenly  driven  together  into  little  Drops,  and  fo  muft  needs  fall 
down  into  Bjmi  ;  and  therefore  the  falling  of  Bjiin  while  the  Mercury  is  riGng, 
is  obfervable  only  upon  the  fuddcn  Change  of  contrary  Winds, 

But  let  us  confider,  in  the  next  Place,  whether  thofe  frequent  Commotionx 
m  the  jitTj  which  we  call  Wtnds^  may  not  be  accounted  for  upon  the  fame 
Principles.  That  known  Definition  of  Archimides  is  univerfally  acknowledged, 
^md  earum  partium  minus  prejfe  expelkntur  a  magis  prefjis  \  fo  that  if  there  be 
any  Portion  of  a  Fluid  of  a  far  lefs  Preffure  and  Refiftance  than  the  reft,  the 
whole  Fluid  runs'  in  a  Current  thither,  till  all  be  reduced  to  an  jEq^uilibrium. 
Now  it  is  evident  that  the  Preffijre  of  the  Air  is  not  always  the  fame,  and  'tis 
very  probable  (which  Experience  will  determine,  by  making  joint  Obferva* 
iions  of  the  Barofcope  in  fcveral  Places  of  the  Earth  at  the  fame  time)  that  the 
Air^s  Gravity  is  not  alike  changed  throughout  the  whole  Atmofpbere  in  an  In- 
Hant.  So  that  when  the  Air  becomes  Jpecificalfy  lighter  in  one  Place,  or  its 
PreflSire  leflcned,  the  neighbouring  Parts  of  the  AimofpherCy  whofe  Weight  is 
not  thus  leflcned,  run  thither  in  a  Current,  till  the  Atmofpbere  thereabouts  be 
reduc'd  to  an  ^Equilibrium  again ;  and  according  to  the  Portion  of  Air  thus 
changed,  and  the  lellcn'd  or  acquired  Degrees  of  the  Weight  and  Springy  the* 
Currents  or  Winds  are  ftrong  or  weak,  of  a  long  or  fhort  Continuance.  Now 
Obfervation  and  Experience  do  agree  with  this,  the  Mercury  bcijig  found  to 
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fubfide  for  the  mod  Part  in  the  Bar^ope  at  the  rifing  of  Winds  \  at  leaft  !t  Is 
obferved  to  be  in  Motion,  and  either  rifing  or  falling,  s^ncj  confequcnjjy  there 
is  a  Change  in  the  Atfnofpbereh  Preffure  at  that  Time. 

But  the  great  Difficulty  remains  ftill,  how  to  account  for  the  different 
Changes  of  the  fpecifick  Gravity  of  the  Jfmojpbere.  Of  this  there  can  hardly 
be  expedled  a  latisfaftory  Account,  till  we  come  to  know,  the  Caufe  of  Gravi- 
ty in  general,  and  of  the  Air's  Weight  in  particular;  and  therefore  I  fhall 
only  here  offer  two  or  three  Hints,  which  perhaps  may  incite  others  to  confi- 
der  it  more  narrowly.  And  fift^  it  is  now  almofl  generally  acknowledged, 
that  there  muft  needs  be  a  Fluid  much  more  fubtile  than  common  >f/>,  and  of 
a  far  greater  Preffure  than  Air ;  which  is  the  Caufe  of  the  Continuity  and  Co- 
hefion  of  all  terreflrial  Bodies,  and  in  which  the  Air  feems  as  it  were  to  float, 
and  to  have  the  fame  Relation  to  it,  as  the  Vapours  do  in,  and  have  to  the 
Air ;  and  therefore  if  we  could  reach  its  Nature  and  Properties,  it  might  be 
confidered  what  Influence  this  may  have  upon  the  Change  of  the  Air's  Gravi- 
ty. Or,  fecondly^  feeing  the  Infufion  of  one  Liquor  into  another,  in  Ciymical 
Preparations^  will  alter  its  Jpecifical  Gravity,  lb  that  the  Bodies  which  were 
formerly  born  up  in  it,  will  fall  down  and  be  precipitated  ;  as  the  Particles  of 
Gold  floating  thro*  Aqua  Regis  will  be  precipitated  by  the  Infbfion  of  ano- 
ther Chymical  Liquor;  it  may  be  confidered,  whether  Plenty  of  nitrous 
Steams,  or  fome  fuch  Mixture,  may  not  alter  the  Air's  Jpecifical  Gravity.  Or, 
thirdly^  we  may  poflibly  come  to  a  nearer  Refolution  of  this,  by  confidcring 
tbe  Influence  which  the  Heat  and  Cold  have  ujwn  the  Air's  Spring.  The  Air 
you  know  has  this  peculiar  Property,  which  is  not  fb  much  obferved  of  o- 
ther  Fluids ;  that  it  is  endued  with  Elajiicity  as  well  as  Gravity ;  and  there- 
fore we  are  to  confider  what  Influence  the  Change  of  its  Spring  may  have  upon 
the  Change  of  its  Weight :  and  it  feems  evident,  that  the  Increafe  of  its  Spring 
doth  diminifh  its  Weight,  and  the  leflening  of  its  Spring  will  increafe  it;  for 
upon  the  Increafe  of  the  Air's  Spring,  the  Air  is  rarified,  and  fo  a  leffer  Por-- 
tion  of  it  prefles  upon  the  fubjacent  Fluid  :  But  when  it  is  leflened ^  the  Air  is 
condenfed,  and  fo  a  greater  Portion  of  it  prefTes  upon  the  fubjacent  Body. 
For  Example,  let  us  fuppofe  the  fpringy  Particles  of  Air  to  be  like  the  fprin- 
gy  Hairs  of  Wool,  or  the  Spring  of  a  Watch ;  and  that  many  Millions  of 
Rows  of  them  go  to  make  up  the  Cylinder  of  Air,  which,  from  the  Top 
of  the  Atwofphere^  prcffes  upon  the  Mercury  in  the  Barofcopey' 2ind  keeps  it  fot 
pended  to  the  Height  of  thirty  Inches  5  let  us  fuppofe  this  Air  rarified,  fo 
that  all  its  fpringy  Pardcles  expand  themfelves,  and  therefore  fliut  off  of  this 
Cylinder  fome  thoufands  of  thofe  Rows ;  this  Cylinder,  being  now  made  up  of 
a  far  leffer  Number  of  thofe  Rows  of  Particles,  mufl:  needs  have  a  Icflcr 
Preffure  upon  the  Mercury^  fo  that  it  will  fubfide,  perhaps,  to  twenty  nine. 
And  thus  it  condnues  till  the  Air's  Spring  be  weakned,  and  fo  the  Parti- 
cles crowded  again  into  narrower  Room.  Now  if  this  be  found  to  hold  ia 
the  Theory y  Experience  feems  very  well  to  anfwer  it:  For  I  have  hitherto 
obferved,  that  in  cold  Weather,  and  Iharp  Frofls,  the  Mercury  rifes  highefl:  in 
the  Barofcope ;  and  if  the  Foreign  Mcafurcs  agree  with  ours,  it  is  ufually 
higher  here  than  in  France  or  Italy, 
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Ifhall  here,  after  niU  Tut^oin.  two  or  three  ObfenFttions,  wfatch  ttiiiy*lerve 
to  confirm  what  has  been  faid.  The  fir  ft  is  of  the  Courfe  of  the  Weather  un* 
der  or  near  the  Line.  J  have  read  in  the  (econd  and  foarth  Parts  of  Purcbas 
bis  Pilgrims^  (and  I  doubt  not  but  later  Travellers  atteft  the  fame  Truth)  That, 
io  Br^^  and  Guiana  in  America  ;  in  Guinea^  Cong^^  and  Eibiopia  in  Afiica ;  in 
^tEafl'Indies^  and  i\it  Maldive  Iflands  ;  they  have  almoft  continual  Floods  of 
Rain  from  about  the  Beginning  of  Majf  to  the  End  of  Augufi^  which  thejr 
call  their  Winter,  and  the  reft  of  the  Months  of  the  Year  fair  and  clear  Wea- 
ther, which  they  call  cheir  Summer :  So  that  when  the  Sun  is  neareft  to  them, 
they  have  conftant  Rains,  and  when  reowteft,  fair  Weather;  and  this  I  impute, 
amongft  other  Cau(es,  to  the  extraordinary  Rarefaftion  of  the  Air,  and  ieflcning 
of  \i$  jpecifical  Gravity  there  at  that  Time  ;  fo  that  the  Vapours  in  the  neigh- 
bouring Parts  of  the  Air,  do  all  flow  thither,  and  defcend,  as  it  were  in  Floods 
of  Rain.  And  as  this  is  reckoned  to  be  the  Caufe  of  the  Inundation  of  the  Ntk^ 
ai3d  fome  other  Rivers,  fo  perhaps  this  may  be  the  Reafon  alfo,  why  thofe 
Countries  which  are  neighbouring  to  them,  and  fomewhat  remoter  from  the 
Une^   fuch  as  Eg)ft^  and  the  like,  have  feldom  or  never  any  Rain, 

My  fccond  Observation  is  of  the  Barofcape^  viz.  That  when  the  Wind  is 
North,  North-eaft,  or  North-weft,  the  Mercury  ever  Riies,  and  fo  the  Air  is 
heavier ;  but  when  the  Wind  comes  from  the  South,  South-eaft,  or  South- 
weft*  it  falls,  and  fo  the  Air*s  Gravity  is  left  :  by  which  we  may  fee  what  In- 
fluence the  Cold  and  Heat  have  upon  the  Air's  Weight ;  and  you  know  a  cold 
Wind  is  faid  to  drive  the  Sails  of  a  Ship  much  more  forcibly  than  a  warm. 

My  third  Obfcrvation  is  of  an  Experiment  of  the  honourable  yiv.  Boyle,  a.6.p.204t. 
I  made,  faiib  be^  by  Diftillation  a  Blood-red  Liquor,  which  chiefly  confiftcd 
of  fijch  ialine  {pirituous  Particles,  as  may  be  obtained  from  the  Mafe  of  Blood 
in  human  Bodies.  This  Liquor  is  of  fuch  a  Nature,  that  if  a  Glafs  Viol,  about 
haif  filled  with  it,  be  kept  well  ftopt,  the  red  Liquor  will  reft  asyquietly  as 
any  ordinary  one,  without  fending  up  any  Smoak ;  but  if  the  Viol  be  un- 
ftopt,  (o  that' the  external  Air  be  permitted  to  come  in,  within  a  quarter  of 
a  Minute  or  lefs,  there  will  be  elevated  a  copious  white  Smoak,  which  will 
not  only  fill  the  upper  Part  of  the  Glafs,  but  plentifully  pals  out  into  the 
open  Air,  till  the  Viol  be  again  ftopped.  And  a  little  after  be  addsy  If  the  un-  "•  '7i- 
ftopt  Viol  were  placed  in  our  Vacuum^  it  would  not  emit  any^  vifible  Steams  ^'  *^**^ 
at  all,  nor  io  much  as  appear  in  the  upper  Part  of  the  Glafs  that  held 
the  Liquor  j  whereas  when  the  Air  was  by  Degrees  reftor'd  at  the  Stop-cock, 
the  returning  Air  would  prefently  raifc  the  Fumes,  firft  into  the  vacant  Part 
of  the  Viol,  whence  they  would  afeend  into  the  Capacity  of  the  Receiver  $ 
and  likewife  when  the  Air  that  was  requifite  to  fupport  them,  was  pumped 
oat,  they  alfb  accompanied  it,  as  their  unplea&nt  Smell  evinced,  and  the  red 
Spirit,  the'  ir  remained  unftopped,  emitted  no  more  Fumes  till  the  new  Air 
was  let  in  again.  So  far  he.  Such  you  fee  was  the  Proportion  between  the 
Gravity  of  the  Vapours  of  this  red  Liquor  and  the  Air,  that  the  Air  being 
in  its  ordinary  Degree  of  Gravity,  ihcfe  Vapours  did  afccnd:  but  the  Air's 
Gravity  being  much  IdSened  in  the  Receiver,  by  the  pumping  out  a  great 
dal  ot  it,  apd  &  exp^ing  the  Spnng  .of  the  rirft^  it  .was  not  able  to  elevate 
thofe  Vapours. 
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^^'^^^  2.  T^  t&ene  'is  in  our  Air  a  Bcxly  more  fubtik  tbaa  are  the  Fumes  and 
sioa/''  Vapours  mingled  with  it  in  oar  lower  Region,  and  which,  wich  it,  do  make 
up  chat  heterogeneous'  Mixture,  which  we  commonly  call  Air,  I  think  to  be 
v^ry  certain.  But  whether  that  iubtile  Body  be  (as  Dr.  Gorden  fcems  to 
fuppofej  much  heavier  than  our  common  Air,  I  much  doubt  *,  and  do 
rather  think  tt  not,  not  having  hitherto  observed  any  cogent  Experiment,  ei- 
ther to  prowe  it  heavy  or  claftick :  But  it  may,  for  ought  I  know,  be  void  as 
well  of  Weight  as  Spring  ;  and,  what  we  find  of  cither,  in  oiir  common  Air, 
njay  be  attributed  to  the  other  Mixmres  wich  it.  For  the  Air  being  of  a  diffe- 
rent Gravity,  in  different  Times  and  Places  (arifing,  I  foppfe,  from  the  difit- 
rcnt  Kinds  and  Quantities  of  the  Fumes  and  Vapours,  and  other  Particles,  which 
are  Ingredients  in  it,  and  the  different  Force  of  the  Sun's  Heat  ading  thereup- 
on, increafing  or  allaying  the  Spring  thereof,  and  otherwife)  we  are  therefore 
to  confider  of  the  Air  as  a  Fluid,  whofe  Parts  are  in  fome  Plates  heavier,  and 
others  lighter ;  and  therefore  touch  of  a  like  Nature,  as  if  they  were  diffe- 
rent Fluids,  of  different  j^^j/fci  or  intenfive  Gravity,  one  from  the  other 

Now  when  feveral  Fluids,  or  fevcral  Parts  of  a  Fluid,  arc  thus  of  different 
Weights,  they  will  (froai  the  general  Nature  of  heavy  Fluids,)  when  undi- 
fturbed,  change  Places  with  one,  another,  till  the  heavier  becomes  loweft, 
and  the  lighter  higheft. 

And  this  not  only  as  to  the  minuter  Parts  -,  k  is  obferved  in  Chymical-  Pre- 
cipitations, or  the  finking  of  Sand  in  Water,  or  its  fmaller  earthly  Particles,  . 
which  liibfide  in  a  muddy  Sediment,  and  the  like  of  other  Liquors  when  at 
reft,  and  the  Atoms  (as  they  were  wont  to  be  called^  fiying  in  the  Air  when 
difturbed,  butfubfiding  in  the  Form  of  Duft  when  at  reft,  all  which,  accor- 
ding as  they  be  fmaller,  do  {cateris  paribus)  fubfide  more  flowly :  But  much 
more  as  to  larger  Parcels  j  as  when  Oyl,  Wine,  Water,  Beer,  or  other  the 
like  Liquors,  are  put  tc^ther  in  the  lame  Veflcl,  as  will  be  obfervable  to  the 
Eye,  clpecially  when  their  Colours  are  confiderably  different. 

And  the  fame  will  happen,  if  Ibme  Parts  of  the  iame  Liquor,  do  acciden- 
tally acquire,  by  Elcpanfion,  or  otherwife,  a  greater  Degree  of  Lightnefe. 
than  the  other  Parts  \  thofc  lightned  Parts  afccnding,  the  heavier  fubfide  j  as 
when  Water,  Beer,  or  other  thin  Fluids,  be  gradually  heated  by  a  Fire  un- 
derneath, the  lower  Parts  being  Firft  warmed,  afcend  to  the  Top,  while  the 
cdder  and  heavier  fubfide ;  whence  we  find,  in  fuch  Cafes,  that  Bubbles  do 
arife,  and  that  at  the  Top  is  warmer  than  that  at  the  Bottom :  But  in  cafe 
what  is  warmed  be  of  a  thicker  Confiftence,  ibs^s  that  the  Parts  cannot  readily 
fhift  Places,  that  at  the  Bottom  will  be  hotter  \  and  in  cafe  it  be  heated  by 
Tiit  over  it,  there  will  (I  fu^pofe)  be  no  iuch  Bubbling,  (or  not  i^  much  of 
it,)  that  at  tbe  Top  being  firft  heated. 

From  Iuch  Confiderations  a»  this.  Dr.  (krim  doth  well  ob(erve,  that  ibme 
Parts  of  the  Air  being  thus,  by  Rarefa^pn,  or  increafiog  the  Spring  there^ 
of,  or  otherwife,  become  lighter  than  others;  theie  heavier  Parts,  rufhiiig 
into  the  Places  of  thofe  lighter^  may  caule  a  Wind  as  Itom  (uch  Parts  ;  (rh 
likemanoer  as»  oi\  a  like  Occafion,  a  Tide  or  Cunftnt  wotM  arife  in  Wa^ 
ter ; )  and  other  Aockknci  ^  a  iikie  Nature^  And.  €Qiitiakiwilfei  ca  a  con- 
trary Occaifion. 
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And  dfris  I  take  to  be  trtitf  j  though  fich '/fcadAti'Mpj^n^rt^  ^tfy 
▼arkxifly  and  uncertainly,  will  caiife  fuch  Ooi^fufloh  of  Matibn^,  'arid  Di- 
fturbance  of  each  other,  that  it  wHlbe  hard  to  redlice  them  to  a '  regular  Ad- 
juftment.  \    * 

But  I  add  thereunto,  that  the  Eai^th's  diiirhal  Mbdoh  compounded  with  its 
annual,  (if  we  admit  that  Hypothecs,  as  moft  do  now-a-days)  the  one  in  fome 
Parts  accelerating,  in  others  retarding  the  other*,  and  its  Difference  in  diffe- 
rait  Times  of  the  Year,  (by  Reafon  of  the  Obliquity  of  the  Zodiack  to  the  M- 
pbw^ial)  and  in  different  Times  of  the  Month  (becaufe  of  the  Moon's  diffe- 
rent Pofition,  which  is  an  Appendance  to  the  Earth's  Motion,  and  doth 
thereby  differently  affeft  it)  and,  according  to  the  different  Place  of  thp 
Earth  and  Moon,  as  to  the  Aphelion  or  Peribelian  of  the  one^  and  the  Apogaum 
KxPtrignetm  of  the  other,  fcem  to  me  to  be  of  much  greater  Confideration, 
not  only  as  to  the  Ebbing  and  Fhwir^. of  the  Sea,  but  as  to  the  Winds  alfo ; 
cfpccially  the  Breezes  and  TradeWinds^  which  at  certain  Times  of  tlie  Day, 
of  the  Year,  of  the  Month,  are  obferved  to  blow  conftantly,  or  moft  fre- 
quently,  from  ftich  or  fuch  a  Coaft. 

And  I  am  not  fure,  that  the  Body  of  Earth  and  Water  (or  terraqueous 
Globe)  is  exaftly  fpherical,  allowing  only  for  the  fmall  Inequalities  of  Hills 
and  Diles,  which,  in  a  Body  of  that  Greatnefi  are  iritonfiderable,  but  may 
have  Ibmewhat  of  an  Oblong  Spheroid^  having  a  longer  Axis  from  Pole  to  Pok^ 
than  at  the  Mquator.  And  tho*  this  cannot  be  mucti,  becaUfe  of  the  Earth's 
Shadow  in  the  Moon's  Eclipfe  appearing  circular  i  and  the  Defcent  of  heavy 
Bodies  being  always  (as  to  Senfe)  in  a  Perpendicular  to  the  Horizon  ;  yet  if 
it  be  but  little,  this  with  the  Compound  Motion^  before  mentioned,  will  give 
the  Air  a  confiderable  Difturbance. 

To  which  I  may  add  alfo,  that  we  are  not  ibre  that  the  Seas  and  Conti- 
nents, which  are  of  very  different  comparative  Weights,  Earth  being  hea^ 
yncT  than  Water,  are  fo  adequately  adjufted  the  one  to  the  other,  as  that  it 
Center  of  Gravity,  by  which  a  Plain  paffing  divides  it  into  Parts  -ffilquipoh- 
deranr,  is  the  (ame  with  its  Centre  of  Magnitude,  by  which  it  is  divided  in- 
to Parts  equally  great  j  which,  if  it  happen  to  be  otherwile,  will  with  the 
reft  make  the  Confufions  of  the  Air's  Motions  yet  greater. 

From  the  comparative  Weight  or  Lightnefi  of  the  Air  at  different  Times, 
he  deduced  alfo  the  rifing  or  falling  of  Vapours  iff  if.  As  if  when  fuch  Fumes 
or  Vapours,  or  other  the  like  Matters  are  lighter  than  the  Air,  they 
ought,  according  to  the  exad  Rules  of  Hydrojfatichy  to  afcend  therein  •,  but 
when  heavier  than  fo,  to  fall  down.  And  this  c^tt2J\n\y  (cJefiris  paribb's)  is 
to  be  admitted  alfo.  Only  I  add  thereto,  that  thefe  ftaUck  Princes  dp 
chiefly  take  place,  when  Things  arcotherwife  at  keft  and  Quiet :  But  when 
they  arc  in  Commotion,  it  is  many  times  much  otherwile.  And  in  fuch  Ca» 
fes,  we  muft,  befides  the  refpeftive  Gravity,  take  into  Cbnfideralion  the' 
Force,  Impulfe,'  of  Impetus,  thar  is  Superadded  to*  the  refpeijtiye  .Gravity  6£ 
the  Parts  of  Matter.  Thus,  if  a  Botde  bcfliaken,  the  Sediment  at\  the 
Bottom,  tho*  heavier,  and  for  which  Caufe '  ir  did  before  fubfiiie,  wllf  be 
mingled  ^ith' the  fiipematailt  Cfinef  and  lighted)  Licjuor.  And  if  a  Room 
befwcpt,  ir^lU  asWeufet6q)eJilc,'makcii"Dlifti  thit  is^tlte'fifeali 'earthy^ 
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Particles  of  Dilfl:  will  rift  and  mingle  with  the  Air,  not  becauie  they  be 
lighter  than  it,  for  we  fee  that  at  Leilure  they  will  fubfide  again  ;  but  be- 
cauic  by  a  Force  upon  them  they  be  put  into  Motion.  And  this  I  take  to  be 
the  Cauft  of  Fumes,  Vapours,  and  other  like  Matters,  (moft  of  thcmj  which 
alccnd  in  the  Air,  not  becaufe  lighter  than  it,  but  becaufc  impellM  upward 
out  of  the  Bowels  of  the  Earth,  or  from  the  fuperficial  Parts  or  it,  either  by 
feme  fubterranean  Heats,  or  other  Ferments,  that  put  them  into  Motion, 
and  force  them  upward,  where  they  remain  fufpended  in  the  Air,  fo  long  as 
that  Force  continues,  or  the  Force  of  others  fcnt,  after  them  on  the  like  Er- 
rand, which  rather  impels  them  farther,  than  gives  them  leave  to  faJI,  till 
cither  luch  Force  abate,  or  the  great  Weight  of  fo  many  Things  fufpended 
doth  over-power,  not  only  the  Air*s  Weignt,  but  the  Strength  of  that  that 
impelled  them.  And  that  there  are  fuch  Fumes,  and  other  like  Matter  pro- 
jefted  upwards  from  the  Bowels  of  the  Earth,  and  feme  .of  them  with  great 
violence,  is  undeniable,  not  only  from  Earthquakes  and  other  Eruptions,  with 
great  Noifes,  as  well  of  Vapours  as  of  burning  Mountains,  but  even  poilba- 
ous  Steams,  and  others,  in  Mines  and  bubbfing  Springs,  where  Bubbles  of 
Air  are  leen  to  make  their  Paflagci  through  the  Water,  and  other  Perfpira- 
tions  of  Air  or  Vapour,  through  Cranies,  or  fmall  PalTiges  of  the  Earth, 
difcovcrable  by  Steams,  whereof  fome  will  take  Fire  at  the  Light  of  a  Can- 
dle, or  by  the  moving  of  Leaves,  and  other  light  Things  laid  on  the  Moutlis 
of  iiich  private  Paflages,  and  by  many  other  Means.  And  to  fuch  Cau(es 
I  do  principally^ttribute  the  Origin  of  JVinds^  and  the  Afccnt  of  moft  other 
Things,  which,  from  this  lower  World,  mount  into  the  Air  :  and  without 
this,  the  comparative  Gravity  of  the  Air  and  them,  would  give  us  but  a  lame 
Account  of  them. 

There  is  yet  another  Notion  fjggefted,  which  is  alfo  very  confiderable  as 
to  this  Affair,  which  is  the  weakning  or  ftrengthning  the  Spring  of  the  Air, 
That  Water  hath,  of  it  felf,  nothing  of  Spring  or  Elafticity,  otherwife  than 
by  reafon  of  fome  airy  Parts,  or  other  elallick  Bodies,  which  may  h^  inclu- 
ded within  it,  is  generally  held  •,  at  lead  none  confiderable,  fuch  as  by  any  Ex- 
periments hitherto  made,  cari  be  clearly  evinced  fo  to  be.  But  that  the  Air„ 
((uch  Air,  at  leaft,  as  is  the  common  Air  which  we  are  converfant  with)  is 
elaftick,  is,  I  think,  out  of  doubt :  the  Experiments  which  prove  its  Spring 
being  fo  many  and  evident,  beyond  Exception.  And  that  this  Spring  of  the 
Air  is  fomctimes  ftrongcr,  and  fometimes  weaker,  I  think,,  is  undoubted  al- 
io ;  and  that  the  Spring  of  the  Air  is  ftrcngthned  both  by  Comprcffion  and  by. 
Heat,  but  in  a  different  Manner.  If  the  fame  Quantity  of  Air  be  compreffed] 
into  a  leflcr  Room,  the  Spripg  is.  certainly  ftronger,.  as  is  undoubtedly  fcen, 
in  the  Wind-Gun,  and  other  compreffive  Engines.  And.  the  fame  Quanti- 
ty of  included  Air  in  a  clofe  Vcflcl,.  fo  as  not  to  communicate  with  the  external. 
Air,  will  by  Apil  cation  of  Heat  to  it,,  have  its  Spring  ftrengtbned,  and  drive 
ks  Cbunterpoiie  farther  off^  or  if  need  be,,  compreis  it,,  as  is  to  be  feeo  ii> 
tbermofcopes  of  all  for,t??. 

If  the  Spring  be  ftrengthned  by  Compreflibn,^  it  \$  manifeft  that  the  inten-^ 
five  Gravky  muft  be  thereby  increaled,  becaufe  the  fame  Quantity  of  Air,  and 
cooleqpcntly  of.  Weighty  extenfi^;  taken»  is  now  Gonoafted  ifico  a  leffer 
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Room,  which  therefore  muft  be  btehfively  heavier  (as  being  the  lame  Weight 
in  a  IdSnr  Bulk.)  Now  this  may  poflibly,  as  a  great  PrdOTure,  or  ftronger 
Spring,  force  up  the  Vapours  under  it  with  a  greater  J;«^/«i  (according  ta 
a^  Notion  I  mentioned  before)  and  ib  make  them  fly  higher :  unlefi  we 
fluuld  (uppofe  k  may  be  relieved,  by  fhortning  the  Height  of  the  Jbnwfpbere:) 
but  not  (b  as  to  make  them  lighter  ;  but  rather  the  contrary,  as  prcfling 
them  cloicr :  Much  leis  to  make  them  (as  the  Phrafe  b)  SpecifoaOy  Lighttr 
tban  is  the  Air  it  felf  (though  tlius  comprefied)  and  it  bavtis  leis  Room  to 
receive  them  between  the  Particles  .of  the  comprefied  Air,,  as^  i^eing  now  thruib 
dcrfcr  together. 

If  the  Spring  be  ftrengthned  the  other*  way ;  lb  as  by  Heat  it  uieth.  to  be : 
This  doth  rather  diminiih  its  intenflve  Gravity,  by  thrufting  ifts  Parts  further 
afunder,  and  ibjx>irefling  a  larger  Room.  Now  in  cafe  this  Air  be,  by  a  clofe 
Veflcl,  confined  (b  as  not  to  expand  upward ;  it  will  certainly  prefs  the  bar* 
dcr  on  the  (tagoant  Quxk-filver  under,  and  make  that  in  the  Tube  rife 
higher :  But  in  cafe  it  be  uncpnBned,  as  in  the  open  Air,  it  may  as  welP 
xclieve  it  felf  upward,  by  making  the  Alnwjpbere  in  this  Part  fb  much,  the 
higher. 

Nor  is  there  any  NecefTityv  as  to  the  fubjacent. Parts,,  that  the  Atmoj^trt 
fliall  be  every  where  of  the  lame  Height :   But  the  Laws  ot  Sialicby  as^to^ 
the  fiibjacent  Parts,   be  equally  preferved  without,  it;  the  greater  Altitude 
oompeniaiing  for  the  Levity  of  the  Parts^  as  when'  a  Portion  of  the  Sea  is. 
coven^mth  a  Fleet  of  Ships,  the  under  Parts  are  equally  prefled,  partly  by 
Water,  and  partly  by  Ships,  though  the. Tops  of  the  Ships  overfome  Parts,, 
be  higher  than  the  Surface  of  the  Water  over  others.    Only,,  in  fuch  Cafe,, 
the  upper  Part  of  the  Altnofphere^  ^ing  fluid,    may  flow  collaterally  over ' 
the  other  Parts  on  either  fide,    if  lower.     And  fo,   at  leifure,  (if  thus  re- 
maining otherwife  undiflurbed)  reduce  it  felf    to  an  equal  Height  in  alL 
Rirts ;  like  as  the  Sea  woukl  do,  in  a  perfe<fl  Calm,    though  otherwife* 
its  Waves,  and  Bilbws  ai»  far  from  bebg  in  all  Places  perfectly  plain  and 
even. 

But,  however,  though  the  Spring,  fortified  by  Heat,  may  thus  relieve  it 
felf  upwards,  (yet  becaufe  it  preflcth  every  way,)  it  muft  endeavour  the  like 
downward  alio,,  and  thereby  preis  harder  what  is  under  it;;  and  becaufe- 
it  will  require  Time  to  work  upwavd  gmdually  before  the  Efifedt  reach« 
tbe  Tc^  of  the  Jtmq^ere ;.  and  becaufe  by  fuch  Dilatation  of  its  Parts,,  more. 
Room  is  left  in  the  Intervals  t^  receive  what  is  forced  :.  *Tis  reafonable 
to  believe,  that  in  fuch.Gafes,.  the  preficd  Vapour  {ceteris  paribus)  may  rife 
more  copioufly,  than  when  the  Spring  of  the  Air  (for  want  of  Heat)  is* 
U&  ftrong.  The  rather,,  becaufe  the  fame  Heat  wluch.  thus  fortifies  the 
Spring  of  tbe  Air^  doth  alio  rarify  the  Vapours  and  make  them,  lighter  ^. 
and  may  alio  ibrtify  the  fiibterraneal  Heat  (or  whatever  elfe  it  is,)  that 
drives  thesi'  up^  Notwithfl:anding.  all  which,  we  have  more  Raios^  in  Win-^ 
ter;  which  lliQuld .  argue,  that  moce  Vapours  do  then  arife  to.  fiipply' 
them.  j^ 

But  Iitiihe&,;  that  iikthi^.  whole  Bufinefi  (of  ftrengthning.  the  Spring)' there 
may  be  a  Fallacy  put  upoiv  us :  And  what  we  think  to-  be  done  upon  the 
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opeii  Air,  is  indeed  don]B  upon  the  Q«t6k^£Iver ;  or  rather  upon  the  AH 
latent  therein.  Mf  Meaniog  is  this.;  'We  find  that  In  verf  hot  Weather,  and 
alfo  in  Frofty  Weather,  thp  Qaick--filver  iii>  the  Tube  commonly  ftands  very 
high;  fcom  whence  we  are.  apt  to  conclude,^ that  therefore  the  outward  Air 
pre&s  very  btfd  on  the  ftagnant  Qjickrfilver^  -withourxhe  Tube:  Wherein 
I  am  not  £itiafyM  ;  for  we  are  to  coniider^  that,  :in  filling  the  Tube  with 
Quicksilver,  before,  it  be  inverted,  if  gneat  Care  be  hot  uled  oo  cleanle  is 
Irom  Air,  mainy  Airy  Particles  will  remain  mixed  with  it  ;  which,  while 
their  Spring^  is.  weak,  ate.  eafily  .prelled  by  the  Weight  of  the  Qjick-filvea 
fo  clofe,  as  hardly  to  be  difcerned  otherwife  than  by  the  Effed :  But  wheny 
by  the  external  Heat,  their  Spring  is  ftrengthned,  they  expand  themielves, 
and  caufe  the  Quick-filvcr,  wherein  they  are,  tofwell  in  iBulk,  without  ii> 
creaGng  its  Weight;  and  coniequently  to-  (land  higher,  though  boc  to  pre& 
heavier. 

And   the  iame  Account,   peirhaps^    nuy  ferve  for  its  (landing  (o  high  rh 
frofty   Weather^     Water,    we  know,    though   it  contraft   with  Cold,    yec 
when  it  comes  to  freeze,  doth  expand  it  felf ;  (which  makes  |cc  lighter  than: 
Water,  and   to  fwim  on   the  Top  of  it.)     Now  whether  this  be   purely  ofi 
it  ielf,  or  {in  part  at  lea][l):from   the  Particles  of  Air   lodged   in  it,*  may 
not  perhaps  be  fo  eafy  to  determine.     However,  if  there   be  the  like  Effeft^ 
on  Air,  as  on  Water,  (namely,  that  it  expands  with  Freezing,^  or  if  in  the. 
Quick-filver   there  be  lodged   Particles ^of  Water  as   well  as  of  Air;    wc* 
have,  either  way,   an  Apcount  of  this  Phenomenon.     For  then  the  fmall  Par- 
ticles, whether  of  Air,  or  of  Water,  lodged   in  the  Qaick-filvcr,  being  thus 
expanded  by  Freezing,    will  make  the  Quick^filver  fwell,    and.fo   ftand 
highert   without  increafmg  ics  Weight ;    and   confequentiy,    without  argu* 
ing  a  greater  Weight  m  external  Air  prefling  on   the  ftagnant  Quicks. 
fUver. 
tbi  Circular     XXXIV.   I  havc  formerly  attempted  to  explain  the  Manner  of  the  rifing 
^mv^wi,  of  Vapours  by  Warmth,  by  Ihewing,  that  if  an  Atom  of  Water  were  expanded 
by  Mr  Mm.  into  a  Shell  or  Bubble,  fo  as  to  be  ten  times  as  big  in  Diameter  as  when  it  was* 
^^;^g^  Water,  foch  an  Atom  would  become  Specifically  Ugbier  than  Air,  and  rife  fo 
long  as  that  Flatus^  or  warm  Spirit,    that  firft  ieparated  it  from  the  Mafs  of 
Water)  fhall  continue  to  diftend  it  to  the  fame  Degree  \  and  that  Warmth 
declining,  and  the  Air  growing  cooler,  and  with  all  Specificalfy  UgbUry  the  Va-  . 
pours  cofiftiquently  (hall  ftop  at  a  certain  Region  of  the  Air,  xnc  elfe  delcend  ^ 
which  may  happen  upon  feveral  Accounts,  as  I  fliall  by  and  by  endeavoott 
to  make  out.    Yet  I  undertake  not,  that  this  is  the  t»ily  Principle  of  the. 
Ri(e  of  Vapours,  and  that  there  may  not  be  a  certain  fort  of  Matter  wholib 
Omatus  may  be  contrary  to-  that,  of  Gravity  y  as  is  evident  in  Vegetatbn  ; 
wherein  the  Tendency  of  the  Sprouts  is  diredtly  ^  upw^rds^  or  againft  tbe 
Perpendicular.     But  whatever  is  the  true  Caufe,  it  is  in  Faft  certain,  that 
Warmth  doth  icparate  the  Particles  of  Water^^  and  emit  them  with  a  greater  . 
and  greater  Velocity,  as  the  Heat  is  more  and  more  inteirie  \  as  U  evident  in 
the  Steam  of  a  boiling  Cauldron,  wherein  likewife  the  Velocity  of  tbe  Alcent 
of  the  Vapours  does  viflblydecrede  till  they  difappear,  being  dfafperiedinto  and 
aOTmiilated'  with^the  ambimt  Air. 
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Vftpoars  being^ai^  raifed  by  Warmth,  let  as,  for  ti  fiiift  !Svi)>pd(}tioD,  puti 
that  the  whole  Surface  of  this  Gldbe  were  all  Water^  very  de^p^  or  rather 
that  the  whole  Body  of  the*  Earth  were  Water,  and  that  the  Son  had  his  Di^ 
omal  Courfe  about  it :  I  take  it,  that  it  would  follow  that  the  Air  of  it  fetf 
would  imbibe  a  certain  Quantity  of  Aqueous  Vapours,  and  retain  them,  like 
Salts diiiblved  in  Water;  that  the  Sun  warming  eke  Air^  and  raiHng  ^ 
more  plentiful  Vapour  from  the  Water  in  the  Day-time,  the  Air  Would  fuftairi 
a  greater  Proportion  of  Vapour,  as  warm  Water  will  hold  mope  di(S)lved 
Salts,  which  upon  the  Ablence  of  the  Sun  in  the  Nights,  would  be  att 
again  difchargjcd  in  Dews,  analogous  to  the  Precipitation  of  Salts  on  the 
(SDoling  of  the  Liquors  ^  nor  is  it  to  be  beKevcd,  that  in  fuch  Cafe  therii 
would  be  any  Divcrfity  of  Weather,  other  than  periodically,  every  Year  a-? 
Kkc,  the  Mixture  of  all  Tcrreftrious,  Saline,  Heterogeneous  Vapourt  bein^ 
taken  away  s  which^  as  they  are  varioufly  compounded ^  and  brought  by  the 
Winds,  ftem  to  be  the  Caufes  of  thofc  various  Seafons  which  we  now  find. 
In  this  Cafe  the  Airy  Regions,  every  where  at  the  feme  Height,  would  be' 
equally  replcnifhed  with  the  Proportion  of  Water  it  could  contaiti^  regard' 
bcin^  only  to  be  had  to  the  diflFcrent  Degree  of  Warmth,  from  the  ^fear- 
ncfi  t)r  Diftanceof  the  Sun;  and  an  Eternal  Eaft-wind  would  blow  all  rOund' 
the  Globe,  inclining  only  to  the  fame  fide  of  the  Eaft,  as  the  La*' 
dtude  does  from  the  JSquaior  ;  aa  is  obferved  in  the  Ocean  between  the 
Tropicks. 

Next  let  us  fiippofe  this  Ocean  interfperfed  with  wide  and  fpacloua  Trads 
of  Land,  with  high  Ridges  of  Mountains  ^  fuch  as  the  Pyrenean^  the  ^MpSy. 
the  J^ninej  the  Carpatbean  in  Europe  -,  Taurus^  CaucafuSj  hnatUy  and  feve-^ 
ral  others  in  Afia  ;  jltlas^  and  the  MfHtes  Lufke^  with  other  unknown  Ridges 
m  Africay  whence  come  the  AZ/fe,  the  iVigr^,  and  the  Zairey  znA  \n  Jmerica 
the  Andesy  and  the  Apalatean  Mountains :  Each  of  which  far  furpals  the  ufiial 
Height  to  which  the  Aqueous  Vapours  of  themfclves  afcend,  and  on*  the  Tops 
of  which  the  Air  is  fb  cold,   and  ratified,    as  to  retain   but  a  fmall  Pare 
of  thofe  Vapours  that  fhall    be  brought  thither  by   the  Windi.      Thofe- 
Vapours  therefore  tliat  are  raifed  copioufly  in  the  Sea,  and  by  the  Windi 
arc  carried  over  the  low  Land  to  thofe  Ridges  of  the  Mountain^^  are  there 
compelled  by  the  Scream  of  the  Air  to  mount  up  with  it  to  line   Tops  of 
the  Mountains;  where  the  Water  prefently  prtcifitaiesy   gleeting  down  by' 
the  Crannies  of  the  Stone  ;  and  part  of   Ae  Vapours  entring  into  the  Ca- 
verns of  the  Htlb,  the  Water  thereof  gathers,  as  in  zn  ^mbicky   intolbft 
fiifons  of  Scone  it  fiikils,   which    being  once  filled,,   all-  the  Overplus  ot 
Wacef  that  cornea  thither,    runs  over  by  thb  lowefl:  Place,   and  breaking 
odt  by  Ac  Sides  of  the  Hills,  forms  fingk  Springs  •,.  many  of  thefe  run-^ 
aii^  down  by  the  Valleys,    or  Gits  between  the  Ridges  of   the  Hflb, 
vaA  coming  to  unite,  form  little  RfOukfs  or  Bt^Hiks  \  many  of  tiiefeagaifi 
BMeting  in  one  common  Valley,    and  gaihing  the    plain  Ground,   being 
grown  lefr  rapid/*  become  a  JRrTtfri  and   many  of  thefe  being  united  into 
onecQimnen  Channel  make  luch  Streams  as  the  jRH^;.  thejRifr^^,  the  2X»- > 
«Af ;  wkicli  latter,  one  would  hardly  thinfe  the  CoUedioil  of  Wjiter  con**  • 
ieolh^  Mt%}ifV9^y  boW  vaft  a  Traft  tif  GnMii«t'  that- 
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Rfoer  drains,  and  that  it  i)  the  Sum  of  ail  thoTe  Springs  which  l>reak  out/on 
the  South-fide  of  tht  Carpathian  Mountains,  and  on  the  Nprth-fide  of  the 
immenfe  Ridge  of  the  Alps^  which  is  one  continued  Chain  of  Mountains  from 
Switzerland  to  the  BlackSea.  And  it  may  almofl:  pa(s  for  a : Rule,  that 
the  Magnitude  of  a  River ^  or  the  Quantity  of  Water  u  evacuates,  is  propor- 
tionable to  the  Length  and  Height  of  the  Ridges  from  wht^nce  its  Fountains 
9.ri(e.  Now  this  theory  of  Springs  is  not  a  bare  Hypotixji^^  t)u.t  founded  on 
Experience^  which  it^was  my  L>ick  to  gain  in  my  Abode  at  St.  Helena^ 
where  la  the  Night-time,  on  the  Tops  of  the  Hills,  about  800  Yards  above 
the  Sea,  there  was  fo  ftrange  a  Condeniation,  or  rather  Precipitation  of  the 
Vapours,  that  it  was  a  great  Impediment  to  my  Celeftial  Obfcrvation ;  for  in 
the  clear  Sky  the  Dew  would  fall  fo  fad  as  to  cover,  each  half  quarter  of  an 
Hour,  my  Glafles  with  little  Drops,  io  that  I  was  neceflitated  to  wipe  them. 
<iff  (o  often,  and  my  Paper,  on  which  I  wrote  my  Obfcrvations,  ^ould  im- 
mediately be  fo  wet  with  the  Dew,  that  it 'would  not  bear  Ink:  By  which  it 
may  be  fiippofed  how  fafl:  the  Water  gathers  in  thole  mighty  high  Ridges  I 
but  now  named. 

Thus  is  one  Part  of  the  Vapours  blown  upon  the  Land  returned  by  the 
Rivera;  into  the  Sea,  from  whence  they  came.  Another  Part  by  the  Cool 
-of  the  Night  falls  in  Dews,  or  elfe  in  Rains,  again  into  the  Sea  before  it 
fea^hes  the  Land ;  which  15  by  much  the  grcatcft  Part  of  the  whole  Vapour, 
becaufe  of  the  great  Extent  of  the  Ocean,  which  the  Motion  of  the 
Winds  does  not  traverfe  in  a  very  long  Space  of  Time  :  AnJ  this  is  the 
ReaiQn  why  the  Rivers  do  not  return  fo  much  into  the  Mediterranean  as 
is  cxtrafted  in  Vapour.  A  third  Part  falls  on  the  lower  Lands,  and  is  the. 
Pabutum  of  Plants^  where  yet  it  does  not  reft,  but  is  again  exhaled  in  Va- 
pour by  the  A6tion  of  the  Sun,  and  is  either  carried  by  the  Winds  to  the 
Sea,  to  fall  in  Rain  or  Dew  there ;  or  elfe  to  the  Mountains  to  be  there 
turned  into  Springs :  And  though  this  does  not  immediately  come  to  pals, 
yet  after  feveral  Viciffitudes  of  rifing  in  Vapour,  and  falling  in  Rain  or 
Dews,  each  Particle  of  the  Water  is  at  length  returned  to  the  Sea,  from 
whence  it  came.  Add  to  this,  that  the  Rain-water,  after  the  Earth  is  fully 
feted  with  Moifture,  does  by  the  Valleys  or  lower  Parts  of  the  Earth,  find 
its  Way  into  the  Rivers,  andfo  iscompendioufly  fent  back  to  the  Sea,  Af. 
ter  this  Manner  is  the  Circulation  performed :  and  I  dpubt  not  but  this  Hj/po^ 
tbefis  is  more  reafonable,  than  that  of  thofe  who  derive  all  Springs  from  the 
Rain-waters,  which  yet  are  perpetual,  and  without  Diminution,  even  when 
lip  Ram  falls  for  a  long  Space  of  Time :  Or  than  that  that  derives  them 
from,  a  Filtration,  or  ^Percolation  of  the  Sea-waters  through  certain  imagi- 
nary Tubes  or  Paffages  within  the  Earth,  wherein  they  lofc  their  Salt* 
nefs ;  this,  befides  mapy  others,  labouring  under  this  principl  Abfurdity^ 
that  the  greateft  Rivers  have  their  moft  copious  Fountains  fartheft  from 
the  Sea,  and  whether  fo  great  Quantities  of  fre(h  Water  cannot  reafona- 
bly  be  derived  any  other  Way  than  in  Vapour,  This,  if  we  nuy  allow 
Ptnal  Caufesy  feems  to  be;  the  Defign  of  the  Hill^,  that  their  Ridges  being 
placed  through  thc.Midft  of  the  Contifients^  might  fervc,  as  it  were,  {qxAkm-- 
iiiks^  tt>;^ifti)  J^re(h;Wfter  for  the  Ufe  of  Man  and  6€aft9:and  their 
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Heights  to  ghre  a  Delcent  of  thofe  Streams  to  ran  gently^  likefo  itiany  Veih^ 
nUht  Macrocojht^  to  be  the. more  beneficial  to  the  Creation.  If  the  Diffe- 
rence between  Rain  and  Dew,  and  the  Caufe  why  fometimes  *tis  cloudy^*  at 
other  times  fcrene,  be  enquired ;  I  can  offer  nothing  like  a  proper  Solution 
thereof,  only  with  Submiffion  to.propole  Goojedlures,  which  are  the  beft  I 
can  find,  viz.  That  the  Air  being  heap'd  up  with  the  meeting  of  two  conr 
tory  Winds,  when  the  Mercury  is  high,  the  Vapoun  are  the  better  fuflain- 
cd  and  kept  from  coagulating  or  condenung  mto  Drops ;  whereby  Clouds  are 
JX)t  fo  ealUy  generated  :  And  in  the  Night  the  Vapours  fall  down  fing}e  as 
they  arofe  in  impircepliile  Atoms  of  Water.  Whereas  when  the  Mercury  is 
iow,  and  the  Air  rarified  by  the  Exhauftion  thereof,  by  two  x:ontrary 
Winds  blowing  from  the  Place,  the  Atoms  of  Air  keep  the  Vapours 
not  fo  well  feparated,  and  they  coalefce  into  viGble  Drops  in  the  Clouds ; 
and  from  thence  are  eafily  drawn  bto  greater  Drops  of  Rain.  To.  which  'tis 
pofGble,  and  not  improbable,  that  fome  Ibrt  of  faline  or  angular  Particles  of 
lerreftrial  Vapour  being  immixt  with  the  Aqueous,  which  I  take  to  be  Bub^ 
bks,  may  cut  or  break  their  Skins  or  Coats,  and  fi)  contribute  to  their  more 
jfpeedy  Condenlation  into  Rain. 

XXXV.  The  Trade  or  Tropick  Winds  feem  in  great  Part  to  arife  from  ^j^"/'  '^ 
the  daily  and  conftant  Breath  of  the  SargoJJa^   or  LmticuJa  Marina^  which  vrnX^-  b, 
grows  m  vaft  Quantities  from  36  to  1 8  Degrees  Northern  Latitude,  and  elfc-  ^  ^•^^^- 
where  upon  the  deepeft  Seas;    becaufe  the  Matter  of  that  Wind,    coming  p.  49"^'^  ' 
(as  we  fuppoie)  from  the  Breath  of  only  one  Plant,   it  muft  needs  make  it 
conftant  and  uniform  ;   whereas  the  great  Variety  of  Plants  and  Trees  at 
Land,  muft  needs  furnifh  a  confufed  Matter  of  Winds.    Again,    the  Levant 
Breezes  are  brifkeft  about  Noon,    the  Sun  quickning  the  Plant  moft  then, 
Qufiog  it  to  breathe  iafter  and  more  vigorously ;  and  that  Plants  moftly  Ian* 
guifh  in  the  Night,  b  evident  from  many  of  them,  which  contradt  themfelves, 
and  dof^ijjgtthat  time ;  alfo  from  the  EfFedls  of  our  Winters  upon  them, 
which  camefchMUlg  caft  both  Frait  and  Leaves  too ;  whereas  they  arc  feid 
(the  lame  Plants  for  kiSdj  univerlally  to  flouriih  all  the  Year  alike  within  the 
Tropicks. 

As  for  the  Diredlion  of  this  Breeze  from  Eaft  to  Weft,  it  may  be  owing 
to  the  general  Current  of  the  Sea  •,  for  a  gentle  Air  will  ftill  be  led  with  the 
Scream  of  our  Rivers,  for  Example.  Again,  every  Plant  is  in  fbme  meafure 
isi  Heliotrope^  and  bends  itlelf,  and  moves  after  the  Sun,  and  confequently 
emits  its  Vapours  thitherward;  and  fo  its  Direction  is  in  that  Refpeft  alfo  ow» 
ing  in  fbme  meafiire  to  the  Courfe  of  the  Sun. 

XXXVf .     I.  It  is  generally  known  that  there  are  continual  Eaftern  Winds  7irc«/r  0/ 
onder  the  Une^  which  they  call  Breezes ;   and  therefore  the  Accounts  of  Spa-  ^f'f^diJ^ 
f^fk  Voyages  bear,   that  in  their  {going  to  the  fFefi-IndieSj    they  fail  fouth-  ^/w^th^; 
vards  from  Spain,  along  the  Coaft  oi  Africkj  till  they  be  beyond  the  Tropick  ^f{^^^^ 
of  Cancer,  within  20  Deg,  of  the  Line,  where  they  prefently  find  an  Eaftcr-  lyl^u^il 
ly  Wind,    and  fo  they  fail  on  Weftwards  with  full  Wind,   fo  as  they  have 
farce  any  Need  to  touch  their  Sails  in  the  whole  Voyage:    And  this  they 
give   as    the    Reafon  why  the  Voyage  from  Spain    to    the   fFefi-lndies   is 
ilx>rter,  more  eafy,   and  more  alTured,    than  the  Return  to  Spain.    In  the 
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Vovage  is  eafy,  £iiling  always  foom  Eaft  to  Weft  near  the  JJite^  where  the 
EiBerly  Winds  blow  in  their  Poop.  Jctfia  reports,  that  in  the  Year  1584, 
there  went  a  Ship  from  Ca&i»  in  Ziwtf  to  iht  Pbitippints^  which  failed  2700 
Leagues  without  Gght  of  Land,  and  this  in  two  Months,  their  Courfe  being 
flimoft  under  the  Line. 

Now  thefc  continual  Eaftedy  Winds  between  the  Tropieks^  I  iuppofe  to  pro- 
ceed both  from  the  Motion  of  the  Earth,  and  the  vertical  Influences  of  the 
Sun  ;  after  thb  manner.  As  you  know  the  vaft  Fluid  and  JEther,  in  which 
the  Earth  floats  in  its  annual  Motion,  moves  forward  with  the  Earth  in  that 
Motion,  or  rather  carries  the  Globe  of  the  Earth  along  with  it;  even  fo  the 
jilmojpbere^  znd  a  large  Vortex  of  j^ther  beyond  the  Mdon,  goes  round  with 
the  Earth  in  its  Diurnal  Motion ;  which  tho%  according  as  it  is  renwved  from 
the  Earth,  it  may  be  ^poriionably  flower  in  its  Motion,  .yet  that  Portion  of 
the  Aimfffbere^  which  is  neareft  the  Earth,  and  furrounds  it,  may  be  fuppo- 
fed  to  keep  equal  Pace  withrthe  Earth  in  its  Motion  5  and-  if  there  were  no 
Changes  in  the  y£fi9idj^ib^^'5  Gcavijty,  Ifuppofeit  would  always  go  along  .with 
the  Globe  of  the  Earth  from  Weft  to  Eaft  in  an  uniform  Motion,  which 
would  bewholly  ihfenfible  to  tis.  But  that  Portion  of  the  Atmofphere  under 
theZi»^,'  being  extreamly  rarified,  its  Spring  expanded,  and  {o  its  Gravity 
and  Preflure  much  lels  than  the  neighbouring  Parts  of  the  Attnojpbere^  and 
conleqaently  uncapable  of  the  uniform  Motion  to  the  Eaft,  it  muft  needs  be 
preft  Weft-wards,  and  make  that  continual  Breeze  from  Eaft  to  Weft  between 
the  J'r^cks. 

2.  The  fame  Accounts  bear,  that  on  this  Side  the  Tr^ci,  about  28  or  30 
4kg.  ther^  arte  to  be  found  conftant  Wefterly  Winds ;  and  therefore  the  Spani/b 
Fleets  from  the  TFeft-Indies  do  not  return  the  Way  they  went,   bat  thofc  both 
irom  Peru^  and  Neiv  Sparn^  fail  along  the  Coaft  Northward  till  they  tobch  at 
Havanna  in  Cuba^  and  being  joinM  together  there,    they  leek  their  Height 
■without  the  Trcpieksj    where  prefcntly  they  find  Wefterly  Winds,    which 
ferve  them  rill   they  come  in   view  of  the  Azores^    and  from  thence   to 
Sevilk.    In  like  manner  in  the  Soutb-Sea^    thofe  which  return  from  the  Phi^ 
hppines^   or  Cbincj   to  Mexico^    to  the  End  they  may  recover  the  Weftern 
Winds,    mount  a  great  Height  till  they  come  right  againft  the  Ifland   of 
Japans  and  difcovering  C^ai^^^m^,  they  return  by  the  Coaft  of  New  Spain  to 
the  Port  of  Acapuko,   from  whence  they  parted.     So  that  though  they  fail 
^fily  from  Eaft  to  Weft,   in  both  Seas,    within  the  Jrcpkks^    for  that    the 
Eaftern  Winds  reign  there;   yet  returning  from  Weft  to  Eaft  they    muft 
feek  the  Weftern  Winds  without  the  Tropicks  in  the   Height  of  27    i)^. 
grees. 

Now  the  Reafon  of  this  feems  to  noe  clearly  deducible  from  the  former  5. 
for  the  Preflure  of  Air  between  the  ^ropicks  being  continually  lels  than 
the  neighbouring  Parts  of  the  Atmofpbere^  and  fo  coniequently  by  thetn 
prcflcd  Weft-ward,  way  being  thereby  given  to  the  neighbouring  Air  for 
fome  Heg.  without  the  Tracks ;  its  Motion  from  Weft  to  Eaft  is  proporti- 
onably  increased  beyond  that  uniform  Motion  ic  would  have,    if  the  whole 
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"Jtnajfhifi  wett  oFm  equal  Prcflurc  \  and  conlequentiy  there  will  blow  a  con* 
ftant  Wind  from  Weft  to  Eaft  for  fome  Degrees  beyond  the  Tr$picis. 

3.  Thofe  Eaftcrly  Winds  betw«n  tht  Trifpiiks^  by- what  I  eancoHeft  from 
the  A^ccounts  of  Eaftern  Voyages^    do  not  blow  conftantly  from  the  fame 
Pomt,  DOT  direftly  from  the  Eaft  j    but  for  the  one  half  of  the  Year,   viz. 
Jrom  j^tto  lt¥(^nAer^  or  thereabouts^  they  come  from  the  South-Eaft ;  and 
for  the  other  half  of  the  Year,  viz.  from  November  to  Jpril^    they  blow  from 
the  North-Eaft.     And  theft  I  fjppofe  they  call  their  McnfoonSy   and  ^rade- 
Wads.     Hence  it  is,  that  they  who  fail  from  Cbina^    Japan^    &c.  to  Ban- 
tm^  muft  wait  the  Northerly  Monfoon^    which  falls  between  November  and  A^ 
fril\  and  they  who  return  from  Bantam^    muft  go  back  again  when   the 
Southerly  Mbnjmm  comes^    which  is  between  April  and  November ;  and  the 
CmraUs  of  the  Sea  are  laid  to  obferve  the  feme  Niotion  and  Changes  with  the 
Winds.     I  know  not  whether  thcfe  Mmfoons  do  blow  exaftly  froixi  the  fame 
Pdnts  in  all  Parts  5    for  it*s  like,   where  there  are  Bays,    Highlands,    and 
Iflands,  fSc.  the  Mmfoons  may  blow  from  different  Points :   but  this  is  chiefly 
to  be  underftood  of  open  Seas, 

Now  theft  MmfooHSy  I  thinks  may  be  cafily  accounted  for  from  what  hai 
already  been  laid,  anent  the  Caufe  of  the  continual  Eafterly  Winds  between 
the  Tropicks  ;  for  feeing  the  leflening  of  the  Air*sPreflure  under  the  Unej  and 
the  PrdTurc  of  the  Neighbouring  Parts  of  the  Atmofphere  thereupon,  occa- 
lion  thefe  continual  Breezes^  if  the  Sun  were  conftantly  in  the  Equinoctial  Line'^ 
it  is  like  the  Wind  would  Wow  ftHl  dircftly  from  the  Eaft  %  but  in  that  he  is 
the  one  half  of  the  Year  on  the  one  Side  of  the  Line^  and  the  other  half 
on  the  other>  there  muft  of  Neceffity  follow  a  Change  of  thcfe  Breezes  into 
ftsLttd  Mmfoons.  For»  imagine  the  ji*w^^^  to  be  divided  into  two  equal 
Hemilphcres  by  the  Equinoilial  Plane  5  if  the  Sun  were  always  in  the  Plane^ 
Ihere  would  be  ftill  an  equal  Preflure  from  both  theft  Hemifpheres  upon  the 
Air  under  the  Lhte^  and  the  Breeze  Ihould  be  diredly  from  the  Eaft.  But 
aow  when  the  Sun  comes  on  the  North-fide  of  the  Une^  as  far  as  the  Tropici 
^Cancer J  and  back  again^  there  is  not  an  equal  Balance,  but  the  Prefliiri 
of  the  Southern  Hemifphere  of  the  Air  muft  needs  be  greatefl^,  and  confer 
qacntly  the  Brteze  muft  blow  all  that  Seafon  from  the  South-Eaft ;  and  when 
tiie  Sun  returns  again  to  the  Southward  of  the  Liney  as  far  as  Capricorn^ 
and  back  again,  the  Preflure  of  the  Northern  Hemifphere  muft  needs 
preponderate,  and  make  (he  Wind  blow  all  that  half  Year  from  the  North* 
Eaft.  And  this  feems  to  accord  very  well  with  Experience :  for  their  Nor- 
Acra  Monjbons  are  in  our  Winter  Seafon^  when  the  Sun  is  in  the  Souther/i 
SfTw  5  and  their  Southern  ones  in  our  Summer,   when  he  is  in  the  NortherA 

4.  The  Rivers  of  tndus  and  Canges^  where  they  enter  the  Oeeao,  '  do  con* 
tain  between  them  a  large  Cherfonefus,  which  is  divided  in  the  Middle  by  % 
Ridge  of  high  Hills,  which  they  call  the  Gate^  which  run  along  from  Eal|t 
to  Weft,  and  quite  thorough  to  Cape  Comori.  On  the  one  Side  is  Ma^ 
labor y  and  on  the  other  Coromandel.  On  the  Malabar  fide,  between  that 
Ridge  of  Mountains  and  the  Sea,  it  is,  after  their  Appellation,  Summer  from 
Se^emker  till  ^prili   in  which  time  it  is  always  a  clear  Sky,    without  once^ 

S  2  or 


1 

or  very  littfe.  Raining*  On  the  other  Side  the  HiUst  <m  the  Coaft  of  C0fro^ 
wandel^  it  is. at  the  iame  time  their  Winter^  every  Day  and  Night  yielding 
abundance  of  Rain.  And  from  J^l  to  S^ember  it  is,  on  the  MUaiar  Side, 
their  Winter,  and  on  the  other  Side  their  Summer :  So  that  in  little  mote 
than  20  Leagiies  Journey  in  fome  Places,  as  where  they  cro&  the  Hills  to 
St.  ^dmas ;.  on  the  one  Side  of  the  Hill  you  afcend  with  a  fair  Summer,,  oa 
the  other  you  deicend  with  a  flormy  Winter.  The  like  is  laid  to  be  at  Cape 
Razalgate  m  Arabia.  And  Dr.  J'rapbam  relates  the  fame  of  Jamaica^  intima^ 
cing  that  there  is  a  Ridge  of  Hills  which  runs  from  Eaft  to  We(V  thro^ 
the  Midil  of  the  Ifland,  and  that  the  Plantations  on  the  South-fide  of 
thefe  Hills  have,  from  N<yoember  to  Aprils  2l  continual  Summer,  whilft  thole 
on  the  North-fide  have  as  conftant  a  Winter  \  and  c  contra  from  April  to  No^ 
vember. 

From  theie  and  fuch  like  Accounts  it  ieems  evident,  that  a  bare  leOening 
of  the  Atmofpberi^^  Gravity  will  not  occafion  Rain,  but  that  there  is  alfo  need- 
fiil  either  a  hidden  Change  of  Winds,  or  a  Ridge  of  Hills  to  meet  the  Cur- 
rent of  the  Ah*  and  Vapours,  wheret^  the  Particles  of  the  Vapours  are  driven 
together,,  and  (a  fall  down  into  Drops  of  Rain.  And  hence  it  is,  that  whilft 
the  Wind  blows  from  the  North-eaft,  viz.  from  November  to  jfyril^  thcrer 
are  continual  Rains,  in  the  northerly  Plantations  of  Jamaica^  and  on  the  Side 
of  Cormnandel  in  the  E^Jndies^  becaufe  the  Winds  beat  againft  that  Side  of 
the  Hills  i  and  fo  there  is  fair  Weather  on  the  odier  Side  of  thefe  Hills,  in. 
Malabar  and  the  fbuthem  Plantations  of  Jamaica^  there  being  no  Winds  ux 
drive  the  Vapours  together.  But  in  the  fijuthcrly  Mmfoim^  viz.  from  A^l 
to  Novemberj  Malabar  and  the  fouthcrly  Plantations  of  Jamaica^  have  Floods, 
of  Rains,  the  Wind  beating  againft  that  Side  of  the  Hills ;  whilft  in 
Coromandel  and  the  other  Side  of  Jamaica^  there  is  Fair  and  Qear  Wea- 
ther. The  Maps  make  thole  Mounxains  of  Gate  run.  South  and  North  y 
and,,  if  fb,  the  Mbnfoons  nouft  blow  from  other  Points,  by  reaibn  of  the  neigh- 
bouring Countries  and  Iflandsi.  or  eUe  this  is  not  the  true  Caufe  of  theie 
Seafons. 

5.  This  fcrves  alfo  to  clear  the  Singularity  of  Seajins  in  Peruy  beyond  anyv 
other  Parts  of  the  Earth,,  and  feems  to  be  afligned  by  Acqfia^  as  the  Caufe 
of  it.  Peru  runs  along  from  the  li;^  Southwards  about  1000  Leagues.  It 
is  faid  to  be  divided  into  three  Parts,  long  and  narrow,  which  they  call 
ZaH$s^,  Sierras  and  Andes ;  the  Lanas^  or  Plains,  run  along  the  Soutb-Sea 
Coaft ;  the  Sierras  are  all  Hills,  with  fome  Vallies ;  and  the  Andes  fteep  and 
craggy  Mountains.  The  Lanos  have  fome  ten  Leaguts  in  Breadth,  ia 
fome  Parts  leis,  and  in  fome  more ;  the  Sierras  contain  fome  20  Leagues  ia 
Breadth,  ^t  Andes  as  much,  ibmetimes  more,  fometimes  \t&\  they  run  in 
Length  from  North  no  South,  and  in  Breadth  from.  F^ft  to  Weft.  This  Part 
of  the  World  b  faid  to  have  thefe  remarkable  Things,  i.  All  along  the 
Coaft,  in.  the  I^anos^  it  blows  continually  with  one  only  Wind,  which  is 
South  and  South-weft,  contrary  to  that  which  ufually  blow^  under  the 
horrid  Zone.  2.  It  never  Rains,.  Thunders,.  Snows,  or  Hails,  in  all  this 
Coaft,  or  Lanosy  though  there  falls  fometimes  a  finall  Dew.  3,.  Upon 
the  ^des  it  rains    almoft  conunually,,    though    it    be    fometimes    more 

clear 


^  .      (133) 

dear  than  othen  4^^^  the  Sierras^  which  lie  betwiirt  both  the  Extreams,  it 
rains  from  September  to  jfyril^  but  in  the  other  Sealbns  it  is  more  dear,  which 
b  when  the  Sun  is  fartheft  off,  and  the  contrary  when  it  is  neareft.  Now  the 
Reafcn  of  all  leems  to  be  this.  The  Eaftern  Breezes  which  blow  conftantlf 
under  the  Une^  being  ftopt  in  their  Courfc  by  the  Sierras  and  Aides^  and  yet  the 
&me  Breezes  being  to  be  found  in  the  Soutb-Sea  beyond  Peru^  as  appears  by  the 
cafy  Voyages  from  Peru  to  the  PbiSfprnes^  a  Current  of  Wind  blows  fix>m  the 
South  on  the  Plains  of  Peru^  to  fupply  the  Eaftern  Breeze  in  the  South  Seas  ; 
and  then:  being  but  one  conftant  Gale  m  thefe  Plains,  and  no  contrary  Winds, 
Aor  Hills  for  it  to  beat  upon,  this  ieems  to  be  the  Reafbn  why  the  Vapours  are 
never,  or  very  feldom,  driven  into  Rain.  And  the  Jlndes  i3eing  as  high  per- 
kps  in  many  Places  as  the  Vapours  aftend  in  the  highefl:  Degree  of  the 
jtmejpbere^s  Gravity,  this  may  probably  be  the  Reafon  why  the  Eaftem 
^eezej  beadng  coxmantly  againft  thefe  Hills,  occaiions  Rams  upon  them  at  air 
Seaibns  of  the  Year.  And  the  Sierras  being,  it  ieems  lower  than  the  jhJes  ^ 
dierefore  from  September  to  Aprils  when  the  Sun  is  neareft,  and  fo  the  Atmof- 
fbere^s  Gravity  Idi,  and  the  Vapours  lower,  they  are  drhren  againft  Sierras  inta 
Rain. 

6.  The  Caufes  of  tbofe  particular,  various,  uncertain,  and  unconftanc 
Winds,  which  do  blow  in  the  Countries  without  the  ^rcpicks^  and  that  moft 
frequently  m  mountainous  Places,  and  more  leldom  in  great  Plains,  fuch  as 
Poland^  I  cannot  fo  eaQly  conjecture  :  but  thoie  general  Winds  which  ufually 
fall  out  every  where  about  both  Equinoctials^  feem  to  proceed  from  fome  ge- 
neral Caufe :  and  this  I  take  to  be  the  Change  of  the  Monfoons^  and  7r^- 
197ndsy  about  thefe  Times,  between  the  tropicks.  For  there  muft  needs  be 
about  thefe  Seaibns  a  Change  of  the  Balance  of  the  Jtmojpbere^  according  to^ 
what  I  have  difcourfed  on  the  third  Head  ^  and  this,  I  think,  cannot  but  oc- 
cafion  ftrong  Wbds  over  all  the  Earth. 

2.  Dr.  (^iiw»  endeavours  to  explain  and^ive  an  Account  of  the  ^rade^-winds  syAfr.vr. 
within  the  ^opicks^  from  thedilFerent  Gravity  of  the  j^nwjpbere  at  divers* times  Woiyncox, 
of  the  Year.    And  yet  it  is  affcrtcd  by  Dr.  UJier^  that  the  Mercury  b  notaf-  1x37 J' ^ 
fcded  with  the  Weather,  or  very  rarely,  let  it  be  cloudy,  rainy,   windy  or 
f«De,  in  St.  Helena  ox  the  B^rbadoes^  and  therefore  probably  not  within  the 
fropicks^  unlefi  m  a  violent  Storm  or  Hurricane.    Now  if  the  Mercury  move  nd,  Seax, 
linleor  nothmg  in  the  Barofcope^  'tis  likely  there  is  little  or  no  Change  in  the  '* 
Gravity  of  the  Atmejpberey  within  the  Trt^icks. 

$.  The  univerfal  Ocean  may  moft  properly  be  divided  into  three  Piirts ;  viz.  s^Mt.iuu 
I.  The  jitlantici  and  JStbiopick  Sea,     2.  The  Indian  Ocean.     3.  The  great %*«-»83* 
Soutb-Sea^  or  the  Pacifick  Ocean.  ^  '^3' 

1.  In  the  Atlantick  and  jEtbiopick  Seas,  between  the  Tropicks^  there  is  a  ge- 
neral Eafterly  Wind  aH  the  Year  k)ng,  without  any  confiderable  Variation ; 
ttccpting  that  it  is  fubjcdk  to  be  deftefttd  therefrom,  fome  few  Points  of  the  Com- 
paq, towards  the  North  or  South,  according  to  the  Pofition  of  the  Place. 

1.  Near  the  Coaft  of  Africa^  as  icon  as  you  have  paflcd  the  Canary  Ifies^  you 
tre  furc  to  meet  a  frefh  Gale  of  N.  E.  Wind,  about  the  Latitude  of  280, 
North,  which  feldom  comes  to  the  Eaftwards  ef  the  E.  N.  E.  or  pafics  the 
N.N.E.  This  Wind  accompanies  thofc  bound  to  the  Southward,  to  the  La- 
titude 
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tVude-of.  ic^  North,  and  ^about  lOo  Leaguea  from  the  ^l&f^/t  Coaft,  wherc^. 
till  thq  4<>  of  North  Latitude,  they  fall  into  Calms  ^6 Tornadoes. 

2.  Tizpfe  bound  to  the  Carikiee  IJks^  find,  as  they  approach  the  AmerUait 
Side,  that  the  afore&id  N,  £•  Wind  becomes  ftill  more  and  more  Eaftcrly, 
fo  as  fometimes  to  be  E.  ^metimes  £.  by  S.  but  yet  mod  commonly  to  the 
Northward  of  the  Eaft,  a  Point  or  two,  feldom  more.  ^Tis  likewife  obfer- 
ved,  that  the  Strength  of  thefe  Winds  does  gradually  decreale,  as  you  fail  to 
the  Weftward. 

3.  That  the  Litrnts  of  the  Trade  and  Variabk  Winds  m  this  Ocean^  are  farther 
extended  on  the  AnurkaH  Side  than  the  African ;  for  whereas  you  meet  not 
with  this  certain  Wind  till  after  you  have  paft  the  Latitude  of  a8°  on  th'u 
Side ;  on  the  Americm  Side  it  commonly  holds  to  30,  3 1 ,  or  320  of  Latitude ; 
and  this  is  verified  likewile  to  the  Southward  of  the  Equino£lial^  for  near  the 
Cape  of  Good  Hope^  the  Limits  of  the  Trade  ff^tnds  are  3  cm:  4«  nearer  the  Line 
than  on  the  Coaft  of  Brqftl. 

4.  That  from  the  Latitude  of  4^  North  to  the  aforefaid  Limits  on  the  Souths 
£de  of  the  jEquator^  the  Winds  are  generally  and  perpetually  between  the 
South  and  Eaft,  and  moft  commonly  between  the  South-Eaft  and  Eaft  j  ob- 
ferving  always  this  Rule,  that  on  the  African  Side  they  are  morejfbutherly,on 
the  Brij/ilian  more  eafterly,  fo  as  to  become  almoft  due  Eaft,  the  little  Defiexion 
they  have  being  ftill  to  the  Southwards.  In  this  Part  of  the  Ocean  it  has  been 
my  Fortune  to  pais  a  full  Year,  in  an  Employment  that  obliged  me  to  regard 
more  that  ordinarily  the  Weather,  and  I  found  the  Winds  conftantly  about  the 
South-eaft,  the  moft  ufual  Point  S.  E.  iy  E.  when  it  was  Eafterly  it  generally 
blew  hard,  and  was  gloomy,  dark,  and  fomerimes  rainy  Weather  j  if  it  came 
to  the  Southwards,  it  was  generally  ferene,  and  a  fmall  Gale  next  to  a  Calm  % 
but  this  is  not  very  common.  But  I  never  &w  it  to  the  Weftwards  of  the  South, 
or  Northwards  of  the  Eaft. 

5.  That  the  Seafon  of  the  Year  has  fome  fmall  EfFe<5b  on  thefe  Trade-winds^  . 
for  that  when  the  Sun  13  confiderably  to  the  Northwards  of  the  A£quator^  the 
South-eaft  Winds,  efpecially  the  Streight  of  this  Ocean,  (if  I  may  fo  call  it) 
between  Brqfil^nd  the  Coaft  of-Guinea^  do  vary  a  Point  or  two  to  the  South- 
ward^, and  the  North-eaft  become  more  Eafterly }  and,  on  the  contrary,  when*, 
the  Sun  is  towards  the  Tropick  of  Capricorn^  the  South-eafterly  Winds  become 
more. Eafterly,  and  the  North-eafteriy  Winds  on  this  Side  the  Line  were  more 
to  the  Northward. 

6.  There  is  in  this  Ocean  a  Trad  of  Sea,  wherein  the  Southerly  and  South-* 
weft  Winds  are  perpetual,  viz.  all  along. the  Coaft  of  Guinea^  for  above  500 
Leagues  together,  from  Sierra  l£ona  to  the  IQe.of  St,  Thomas ;  for  the  South- 
eaft  Trade-Wind  having  pafled  the  line^  and  approaching  the  Odaft  of  Guinea^ 
within  80  or  lOO  Leagues,  inclines  towards  the  Shore,  and  becomes  <^.  S.  E. 
and  by  Degrees,  as  you  come  nearer,  it  veers  about  to  South,  S.  S.  W.  and 

fig,  ic#  in  with  the  Land  Soutb-Weji^  and  fometimes  W.  S.  JV,  which  Variation  is  bet- 
ter expreflcd  in  the  Map  than  it  can  well  be  in  Words.  Thefe  are  the 
Winds  which  are  obfcrved  on  thi$  Coaft  when  it  blows  true,  but  there  are 
frequent  Calms,    violent  fudden  Gufts,  called  Tornadoes^  from  all  Points  of  the 
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Gaa^paAf  tod  ibinetkiesunwholeiome^  ^^*  eaflerl^  Wmds^  caUedh^lvwik 
/A^,  by  the  Natives,  which  too  often  infelFthe  Navigation  of  thcfc  t^arts. 

7.  That  to  the  Northwards  of  the  Line,  between  4  and  10  dsg,  of  latitude^ 
and  between  the  Meridians  of  Cape  Vardcy  and  of  the  Eaftermoft  Iflands  that 
bear  that  Name,  there  is  a  Traft  of  Sea,  wherein  it  were  improper  to  lay 
there  is  any  Trade  Windj  or  yet  zFariatk^  for  it  feems  condemnal  to  per- 
petual Calms,  attended  with  terrible  Thunder  and  Lightning,  and  Rains  £> 
frquent,  that  our  Navigators  from  thence  call  this  part  of  the  Sea  the 
Hains:  the  little  Wbds  that  arc,  be  only  fome  fudden  uncertain  Gufts,  of 
very  little  Continuance  and  lels  Extent ;  fo  that  fometimes  each  Hour  you 
(hall  have  a  different  Gale,  which  dies  away  into  a  talm  before  another  Suc- 
ceed ;  and  in  a  Fleet  of  Ships  in  Sight  of  one  another,  each  fhall  have  the 
Wind  from  a  feveral  Point  of  the  Compafs ;  with  thefe  weak  Mreezes^  Ships- 
are  obliged  to  make  the  beft  of  their -way  to  the  Southward,  thro*  the  afore- 
£ud  fix  Degrees  J  wherein  'tis  reported  Ibme  have  been  detained  whole  Months^ 
for  want  of  Wind.  - 

from  the  three  laft  Obfervablcs  is  Ihewn  the  TRealbn  o(  two  botable  Occur- 
rents  in  the  £^-/»^^,and  G^i/i^tfj  Navigations.  'The  one  is,  why  notwithftand- 
ingthe  narrowed  .'JPart  of  the  Sea,  between  Guinea  and  Brqfil^  be  about  500 
Leagues  over;  yet  Ships  Ipqupdjto  .the  Southward,  fometimes,  elpecially  in 
the  Months  of  July  and  Augujiy  find  a  great  DifBculty  to  .pafs  it.  This  hap- 
pens, bccaufe  of  the  South^eaft  Winds,  at  that  time  of  the  Year,  conimonly 
extending  fome  deg.  beyond  the  ordinary  Limit  of  4  deg.  North  LaL  and  withat 
they  come  lb  .niuch  foutherly,  as  to  be  fometimes  South,  fometimes  a  Point 
or  two  to  the  Weft ;  there  remains  then  only  to  ply  to  Windward,  and  if,  on* 
the  one  fide  they  ftand  away  ^F.  S.  JV.  they  gain  the  Wind  ftill  more  and 
more  eafterly,  but  there  is  Danger  of  not  weathering  the  Brajilian  Shore,  or 
at  leaft  the  Shoals  upon  that  Coaft.  But  if  upon  the  other  Tack  they  go- 
away  E.  S.  E.  they  fall  into  the  Neighbourhood  of  the  Coaft  of  Guinea^ 
from  which  there  is  no  departing  without  running  Eafterly,  as  far  as  the 
Ifle  of  St.  *IlyomaSy  which  is  the  conftant  Pradlice  of  all  the  Guinea  Ships,  and 
which  may  feem  very  ftrange,  without  the  Confideration  of  the  6th  Remark,. 
which  ftiews  the  Reafon  of  it.  For  being  in  with  the  Coaft,  the  Wind  blows^ 
generally  at  S.  W.  and  W.  S.  W.  with  which  Winds  they  cannot  go  to  the  North- 
ward for  the  L^and,  and  on  the  other  Tack,  they  can  lie  no  nearer  the  Wind 
than  5.  S.  E.  or  S.  and  with  thefe  Courfes  they  run  off  the  Shore,  but  in  fa 
doing  they  always  find  the  Winds  more  and  more  contrary  ;  fo  that  when* 
near  the  Shore,  they  could  lie  South,  at  a  greater  Diftance  they  can  make, 
their  way  xk>  better  than  S.  E.  and  afterwards  JS,  S.  E.  with  which  Courfes- 
they  fetch  commonly  the  Ifle  of  St.  Thomas  and  Cape  Lopez^  where,  finding 
the  Winds  to  the  Eaftward  of  the  South,  they  keep  them  favourable,  by 
wnning  away  to  the  Weft  ward  in  the  South  Lat.  3  or  4  Deg,  where  the  S.  E. 
Winds  are  perpetual. 

For  the  lake  of  thefe  general  Winds,  all  thofe  that  ufe  the  Wdl-Indiatt 
Trade,  even  thofe  bound  to  Vtrgima^  count  it  their  beft  Courfe  to  get  as  foon 
a$  they  can    to  the  Southwards  that  fo  they  may  be  certain  of  a  fair  and 
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frcflx  Gale,  town  before  it  tO  the  Wcft-wardsj  and  for  the  iame  Reafon  thole 

homewards  bound  from  America^  endeavour  to  gain  the  Latitude  of  30  deg^ 
as  foon  as  poflibfc,  where  they  firft  find  the  Winds  begin  to  be  variable  ;  tho* 
the  moft  ordinary  Winds  in  the  northcm  Fkrtof  the  Jllaniick  Ocean  come  from 
between  the  South  and  Weft. 

As  to  thofe  fiirious  Storms  called  Hurricants^  which  are,  as  it  were,  peculiar 
to  the  Caribbee  IJks  5  and  which  fo  dreadful  afflift  them  i;i  the  Month  of  Aur 
gi^y  or  not  much  before  or  after,  they  do  not  lb  properly  belong  to  this  Place, 
both  by  Reafon  of  their  fmall  Continuance  and  Extent,  as  likewiie  becaufe 
they  are  not  Annhrerfary ;  fomc  Years  having  more  than  one,  and  (bmetlmes 
for  feveral  Years  together  there  being  none  at  all^  But  their  Violence  is  fo 
inconceivable,  and  their  other  Pbammena  fb  iurprifmg,  that  they  merit  well 
to  be  confidered  apart. 

What  is  here  faid,  is  to  be  underftood  of  the  Sea-Winds,  at  fome  Diftance 
from  the  Land  ^  for,  upon  and  near  the  Shores,  the  Land  and  Se^  Breezes 
arealmoft  every  where  fenlible;  and  the  great  Variety  which  happens  in  their 
Periods,  Force  and  Direftion,  from  the  Situation  of  the  Mountains,  Val- 
lics  and  Woods,  and  from  the  various  Texture  of  the  Soil,  more  or  Icfi  ca* 
pable  of  retaining  and  reflefting  Heat,  and  of  exhaling  or  condenfing  Va- 
pours, is  fuch,  that  it  were  an  endlefs  Task  to  endeavour  io  account  for 
them. 

2.  In  the  Indim  Ocean,  the  Winds  are  partly  general,  as  in  the  Ejbi^pick 
Ocean,  partly  periodical,  that  is,  half  the  Year  they  blow  one  way,  and  the 
other  half  near  upon  the  oppofite  Points;  and  thefe  Points  and  Times  of  Shift- 
ing are  different  in  difltrent  Parts  of  this  Ocean. 

1.  Between  the  Latitudes  of  10  deg.  and  30  deg.  South  between  Madagafiar 
and  HoUandia  Nova^  the  General  ^rade-Wtnds  about  the  S.  £.  by  £.  is  found  to 
blow  all  the  Yearlong,  to  all  Intents  and  Purpoies  after  the  &me  Manner  as 
lA  the  fame  Latitudes  in  the  JStbio^ck  Ocean^  as  it  is  defcribed  in  the  4th  Re- 
mark aforegoing. 

2.  That  the  afore&id  5.  E.  Winds  do  extend  to  within  2  deg.  of  the  jEqua^ 
ier^  during  the  Months  of  Jme^  Jufyj  Jugtifi^  &c.  to  November^  at  which 
time,  between  the  South  Latitudes  of  3  and  10  Deg.  being  near  the  Meridian 
of  the  North  End  of  Madagafcar  ;  and  between  2  and  i2  South  Latitude, 
being  near  Sumatra  and  Ja^a  5  the  contrary  Winds  from  theiV.  W.  or  between 
the  North  and  Weft,  fet  in  and  blow  for  half  a  Year,  viz.  from  the  Beginning 
of  December  till  Mrf :  and  this  Mmfitm  is  obferved  as  far  as  the  Molucca  IJks\ 
of  which  more  anon. 

3.  That  to  the  Northward  of  3  Deg.  South  Latitude,  ovrr  the  whole  Ara^ 
Hon  or  /«iww  Sea  and  Gu^  of  Bengal^  from  Sumatra  to  the  Coaft  of  Africa^ 
there  is  another  Monfoon^  blowing  from  OSlober  to  Aprils  upon  the  N.  E. 
Points ;  but  in  the  other  half  Year,  from  April  to  OSlober^  upon  the  oppoGte 
Points  of  S.  W.  and  W,  S.  W.  and  that  with  rather  more  Force  than  the 
other,  accompanied  with  dark  rainy  Weather,  whereas  the  N.  E.  blows 
clear.  'Tls  likewife  to  be  noted,  that  the  Winds  are  not  fo  conftant,  either 
in  Strength  or  Point,  in  the  Gulf  of  Bengal^  as  they  are  in  the  Indian  Sea^ 
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where  a  certain  fteady  Gale  fcarce  ever  fails.  'Tis  alio  remarkable^  that 
the  S.  W.  Winds  in  thcfe  Seas  are  generally  more  Southerly  on  the  African 
Side,  more  Wefterly  on  the  Indian. 

4.  There  is  a  Traft  cliSea  to  the  Southwards  of  the  MqUator^  fubjeft  ta 
the  6me  Changes  of  the  Winds,  viz.  near  the  African  Coaft,  between  it  and 
the  Ifland  Madagafcar  or  St.  Lawrencey  and  from  thence  Northwards  as  far  asr 
the  Une ;  wherein  from  A^il  to  OStober  there  is  found  a  conftant  Frcfh  S.S.IV. 
Wind,  which,  as  you  go  more  Northerly,  becomes  ftill  more  and  more 
Wefterly,  fo  as  to  fall  in  with  the  JF.S.IF.  Winds,  mentioned  before  in  thofe 
Months  of  the  Year  to  be  certain  to  the  Northward  of  the -^^«<!i/^;  What 
Winds  blow  in  thofe  Seas  for  tlic  other  half  Year,  I  have  not  yet  been  able  ta 
obtain  to  my  full  Satisfaftion :  The  Account  which  has  been  given  me  is  only 
this,  that  the  Winds  are  much  Eafterly  hereabouts,  and  as  often  to  the  North 
of  the  true  Eaft  as  to  the  Southwards  thereof. 

5.  That  to  the  Eaftward  of  Sumatra  and  TMacca^  to  the  Northwards  of 
the  Lincy  and  along  the  Q)aft  of  Camloia  and  China^  the  Monfoons  blow 
North  and  South ;  that  is  to  fay,  the  iV.  E.  Winds  are  much  Northerly,  and 
the  S.  IV,  much  Southerly.  This  Conftitution  reaches  to  the  Eaftwards  of  the 
Philippine  Ifles,  and  as  far  Northerly  as  Japan.  The  Northern  Monfoon  fet- 
ting  in,  in  thefeSeas,  in  Oilober  or  November^  and  the  Southern  in  ikfoy,  blow- 
ing all  the  Summer  Months.  Here  it  is  to  be  noted,  that  the  Points  of  the 
Compafs,  from  whence  the  Winds  come  in  thefe  Parts  of  the  World,  are 
not  fo  fixt  as  in  thofe  lately  defcrib'd  •,  for  the  Southerly  will  frequently  pafi 
a  Point  or  two  to  the  Eaftwards  of  the  South,  and  the  Northerly  as  much  to 
the  Weftwards  of  the  North  -,  which  feems  occafioned  by  the  great  Quantity 
of  Land  which  is  interfperfed  in  .thcfe  Seas. 

6.  That  in  the  fame  Meridians^  but  to  the  Southward  of  the  /Equator ^  be- 
ing that  Trad  lying  between  Sumatra  and  Java  to  the  Weft,  and  New-Guinea 
to  the  Eaft,  the  fame  Northerly  and  Southerly  Monfoons  are  obferved  j  but 
with  this  Difference,  that  the  Inclination  of  the  Northerly  is  towards  the 
N.  W.  and  of  the  Southerly  towards  the  S.  E.  but  the  Plaga  Venti  are  not  more 
conftant  here  than  in  the  former,  viz.  Variable  5  or  6  Points:  Befides,  the 
Times  of  the  Change  of  thefc  Winds  are  not  the  fame  as  in  the  Cbinefe  Seas, 
but  about  a  Month  or  6  Weeks  later. 

7.  That  thefe  contrary  Winds  do  not  ftiift  all  at  once,  but  in  fome  Places 
the  Time  of  the  Change  is  attended  with  Calms ^  in  others  -with  Variable 
Winds ;  and  it  is  particularly  remarkable,  that  the  End  of  the  Wefterly 
Msnfoon  on  the  CoslA  of  Coromandelj  and  the  two  laft  Months  of  the  Souther- 
ly Mnifoon  in  the  Seas  of  Ci&/»tf ,  are  very  fubjeft  to  be  Jempeftuous:  The  Vi- 
dence  of  thefe  Storms  is  fuch,  that  they  feem  to  be  of  the  Nature  of  the 
JfeJi'India  Hurricanes^  and  render  the  Navigation  of  thefe  Parts  very  unlafe 
about  that  time  of  the  Year.  Thefe  Tempefts  are  by  our  Seamen  ufually  term- 
ed, the  Breaking  up  of  the  Monfoons. 

By  realbn  of  the  (hifting  of  thefe  Winds,  all  thofe  that  fail  in  thefe  Seas, 
arc  obliged  to  obferve  the  Seafons  proper  for  their  Voyages,  and  fo  doing, 
they  fail  not  of  a  fair  Wind  and  fpcedy  Paflagc  ;  but  if  fo  be  they  chance  to 
OQt-flay  their  Time,  till  the  contrary  Monjbon  fcts  in,  as  it  frequently  happens, 
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they  are  forced  to  give  over  the  Hopes  of  accompliflxing  thdr  intended  Voy- 
ages, and  cither  return  to  the  Port  from  whence  they  came,  or  elfe  put  in- 
to fome  other  Harbour,  there  to  Fpend  'the  Time  till  the  Winds  Ihall  come 
favourable. 

.  8.  That  Navigation  that  there  is  on  the  Mare  Patificum^  is  by  the  Spani- 
ards^ who  go  yearly  from  the  Coaft  of  Nsfv-Spain  to  the  MmlbaH :  But  that 
IS  but  by  one  beaten  Traft  5  fo  that  I  cannot  be  fb  particular  here  as  in  the 
other  two.  What  the  Spanifh  Authors  fay  of  the  Winds  they  find  in  their 
Courfes,  and  what  is  confirmed  by  the  old  Accounts  of  Dmh  and  Candifli^ 
and  fince  by  Scbooten^  who  failed  the  whole  Breadth  of  this  Sea  in  the 
Southern  Latitude  of  15  or  16  deg.  is,  that  there  is  a  ^reat  Conformity  be- 
twixt the  Winds  of  this  Sea>  and  thofe  of  -  the  JtiUmtick  and  Eth'u^ck  -,  that 
is  to  fay,  that  to  the  Northwards  of  the  JEquator^  the  predominant  Wind  is 
between  the  E.  and  N.  E.  and  to  the  Southwards  thereof,  there  is  a  conftant 
fteady  Gale  bet>¥een  the  £.  and  S.  E.  and  that  on  both  Sides  the  Ldncy  with 
fo  much  Conftancy  that  they  fcarce  ever  need  to  attend  the  Sails,  and  fo 
much  Strength,  chat  it  is  rare  to  fail  of  Croffing  this  vaft  Ocean  in  ten  Weeks 
time,  which  is  about  130  Miles  per  diem:  BtfiAc:^^  'tis  faid  that  Storms  and 
Tempefts  are  never  known  in  thefe  Parts ;  wherefore  fome  have  thought  it 
might  be  as  fliort  a  Voyage  to  Japan  and  China^  to  go  by  the  Stre^bh  of  Ma-^ 
geUan^  as  by  the  Cape  of  Gotni  Hqpe. 

The  Limits  of  thefe  General  Winds  ar?  alfo  -rouch  the  fame  as  in  the  Atim" 
tick  Sea,  viz,  about  the  goth  Degrees  of  Latitude  on  both  Sides ;  for  the  Spa- 
niardsy  Homewards  bound  from  the  MinHba%  arlways  take  the  Advantage  of 
th^  Southerly  Mmfoon^  blowing  there  in  the  Summer  Months,  and  run  up  to 
the  Northwards  of  that  Latitude^  as  high  as  Japan^  before  they  meet  with 
Variable  Wbkls,  to  fliaipe  their  Courfc  to  the  Eaftwards.  And  Schooten  and 
others  that  have  gone'aboUt  by  the  MageHkn  StreightSy  have  found  the  Limits 
of  5.  E.  Winds,  much  about  the  fame  Latitude  to  the  Southwards ;  befides,  a 
farther  Analogy  between  the  Winds  of  this  Ocean  and  the  Mthiopick  appears  \r\ 
that,  that  upon  the  Coaft  of  Peru  they  are  always  much  Southerly,  like  as 
they  are  foUhd  :near  the  Shores  of  Angola. 
Fig.  so.  To  help  the  Conception  of  the  Reader  in  a  matter  of  fo  much  Difficulty, 

I  believed  it  neceffary  to  adjoin  a  Scheme^  (hewing,  at  one  View,  all  the  va- 
rious TV^^j  2ifiA  Courfes  of  thefe  Winds.  The  JUmts  of  thefe  feveral  ^raSfs 
are  defigned  every  where  by  prickt  Lines,  as  well  in  the  Atlantick  and  Mtbio-^ 
picky  where  they  are  the  Boundaries  of  the  Trade  and  Variable  Winds,  as  in  the 
Indian  Ocean^  where  they  alfo  (hew  the  Extent  of  the  feveral  Mbnfoons.  The 
Courfe  of  the  Winds  is  expreft  by  Rows  of  Stroaks  in  the  fame  Line  that  a 
Ship  would  move,  going  always  before  it ;  the  fharpEnd  of  each  little  Streak 
pointing  out  that  Part  of  the  Horizon^  from  whence  the  Wind  conrinual^ 
comes ;  and  where  there  are  Monfoonsj  the  Rows  of  the  Stroaks  run  alter- 
nately backwards  and  forwards,  by  which  means  they  are  thicker  there  than 
ellewhere.  As  to  the  great  Soutb-Sea^  contidering  its  vaft  Extent,  and  the 
little  Variety  there  is  in  its  Winds,  and  the  great  Analogy  between  them,  and 
th'ofeoftht  Atlantick  and  AStbiopick  Oceans 'y  befides,  that,  the  greateft  Part 
thereof  is  wholly  unknown  to  US  j  I  thought  it  unneceffary  to  lengthen  the 
'    Mgp  therewith.  la 


1 


(  139  ) 

In  the  foregoing  Hiftory  *re  contained  feveral  Problems,     t^^t  merit  well 
the  Confideracion  of  our  acuteft  Naturalifts,  both  by  reafon  of  the  Conft^pcy  of 
the  EffcA,  and  of  the  immense  Ejitpnt  thereof  j   near  half  the  Surface  of  the 
G\obe  being  concerned  j    whercm  if  I  am  not  able  to  account  for  al)  Particu- 
lars, yer  'tis  hoped  the  Thoughts  I  have  fpent  thereon,    will  not  be  judged 
wholly  loft  by  the  Curious  in  natural  Inquiries. 

1.  fVind  is  moft  properly  defigned  to  be  the  Stream  or  Current  of  the  Air ; 
and  where  fuch  Current  is  perpetual,  and  fixt  in  its  Courfe,  'cis  neceflary  that 
it  proceed  from  a  permanent  unintermitting  Caufe,  capable  of  producing  a 
like  conftant  Effeft,  and  agreeable  to  the  known  Properties  of  the  plements 
ofyfir  and  Wattr^  and  the  Laws  of  the  Motion  of  flyid  Bodies.  Such  an  one 
is,  I  conceive,  the  Aftion  of  the  Sun*s  Beams  upon  the  Air  and  Water ^  as  he 
pafles  every  Day  over  the  Oceans^  confidered  together  with  the  Nature  of  tlie 
Soil  and  Situation  of  the  adjoining  Continents.  I  lay,  therefore,  i?r^.  That, 
according  to  the  Laws  of  Staticks^  the  Air,  Wihich  is  lefs  rarified  or  expanded 
by  Hear,  and  confequendy  more  ponderous,  muft  have  a  Motion  towards 
thofc  Parts  thereof  which  are  more  rarified,  and  lefs  ponderous,  to  bring  it 
to  an  MquiUbrium  \  and.  Secondly^  That  the  Prefence  of  the  Sun  continually 
fliifting  to  the  Weftwards  \  that  Part  towards  which  the  Air  tends,  by  rea- 
fon of  the  Rarefaftion  made  by  his  greateft  Meridian  Heat,  .is  with  him  car- 
ried Weftward,  and  confequently  the  Tendency  of  the  whole  Body  of  the 
lower  Air  is  that  way.  Thus  a  General  Eafterly  Wind  is  formed,  which 
being  impreflcd  qpon  all  the  Air  of  a  vaft  Ocean,  the  Parts  impel  one  the 
other,  and  fo  keep  moving  till  the  next  Return  of  the  Sun  \  whereby  fo  much 
of  the  Motion  as  was  loft,  is  Again  reftor'd,  and  thus  ihc  Eafterly  Wind  is 
made  Perpetual. 

2.  From  the  fame  Principle  it  foljpws,  that  this  Eafterly  Wind  fhpuld,  on 
the  North-fide  of  the -/^j«tf/<?r,  be  tp  the  Nprthwards  of  the  Eaft,  and  in 
South  Latitudes  to  the  South  thereof;  for,  near  the  line^  th«  Air  is  much 
more  rarified,  than  at  a  greater  Diftaoce  from  it  5  becaufc  of  the  Sun*s  be- 
ing twice  in  a  Year  vertical,  and  at  qo  tim,e  diftant  above  23  deg.  and  a  half, 
at  which  Diftance  the  Heat,  being  as  the  Sine  of  the  Angle  of  Incidence,  is 
but  little  Ihort  of  that  of  the  perpendicular  Ray,  Whereas  undfr  the  STr^- 
iUks^  though  the  Sun  ftay  long  vertical,  yet  he  is  as  long  47  deg.  off  * 
which  is  a  kind  of  Winter,  wherein  the  Air  fo  cools,  as  that,  the  Summer 
Heat  cannot  warm  it  to  the  fame  Degree  w}^  that  under  the  Mtpmtor : 
wherefore  the  Air  to  the  Northwards  ^n4  Southwards,  being  lefe  rarified 
than  that  in  the  Middle,  it  follows,  that  from  both  Sides  it  ought  to  tend 
towards  the  jE^atar.  This  Motion  compounded  with  the  fornrier  Eafterly 
Wind,  ^nfwers  all  tht  Phan^mena  of  the  Q^nev^l  "TradeWinds  i  which,  if 
Ijbe  whole  Surface  of  the  Glpbe  were:Sea,  would  undoubtedly  blow. all 
round  the  World,  as  they  are  /bund  to  do  in  the  .^lantick  ai\d  ^thiopick 
Omns. 

.3.  But  feeing  th^t  fo  ^rcat  Continents  do  intqrpofe  and  break  the  Conti- 
nuity  of  the  Oeean^  rcigard  muft  be  ^had  to  the  Nature  pf  the  Soil  and  the 
Pofitionpf  the  .high  Mouataiosi   which  I  fuppQfejfac  two  principal  Caufes 
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of  the  feveral  Variations  of  the  fFhtds  from  the  former  General  Rule :  For  if 
a  Country  lying  near  the  Sun  prove  to  be  flat,  fandy,  low  Land,  fuch  as 
thfe  Defaris  of  Lybia  are  ufually  reported  to  be,  the  Heat  occafioned  by  the 
Rcfleftion  of  the  Sun's  Beams,  and  the  Retention  thereof  in  the  Sand,  is 
incredible  to  thofe  who  have  not  felt  it ;  whereby  the  Air  being  exceedingly 
rarified,  it  is  neceflary  that  the  cooler  and  more  denfe  Air  (hould  run  thi- 
therwards to  reftore  the  ^Equilibrium.  This  I  take  to  be  the  Caufc,  why 
near  the  Coaft  of  Guinea  the  Wind  always  fets  in  upon  the  Land,  blowing 
Wefterly  inftead  of  Eafterly ;  there  being  fufficient  Reafon  to  believe,  that 
the  Inland  Parts  of  Africa  are  prodigioufly  hot,  fince  the  Northern  Borders 
thereof  were  fo  intemperate,  as  to  give  the  Antients  Caufe  to  conclude,  that 
all  beyond  the  Trdpick  was  made  Uninhabitable  by  Excels  of  Heat.  From  the 
fame  Caufe  it  happens,  that  there  are  fo  conftant  Calms  in  that  Part  of  the 
Ocean,  callad  the  Rains  (defcribed  in  the  7th  Remark  on  the  Atlantick  Sea:) 
For  this  Traft  being  placed  in  the  Middle,  between  the  Wefterly  Winds 
blowing  on  the  Coatt  of  Guinea^  and  the  Eafterly  Trade-fFinds  blowing  to  the 
Weftwards  thereof,  the  Tendency,  of  the  Air  here  is  indifferent  to  either,  and 
fo  ftands  in  jEquilibrio  between  both ;  and  the  Weight  of  the  incumbent  At- 
nwjpbere  being  diminifhed  by  the  continual  contrary  Winds  blowing  from 
hence,  is  the  Reaibn  that  the  Air  here  holds  not  the  copious  Vapour  it  receives, 
but  lets  it  fall  into  fo  frequent  Rains. 

4.  But  as  the  cool  and  denfe  Air,  by  reafon  of  its  greater  Gravity,    prefles 
upon  the  hot  and   rarified,    'tis  demonftrative  that  this  latter  muft  afoend 
in  a  continual  Stream  as  faft  as  it  rariHes,    and  that  being  afcended,  it  muft 
difperfe  it  felf  to  preferve  the  ASquilibriumy   that  is,    by  a  contrary  Current^  the 
upper  Air  muft  move  from  thofe  Parts  where  the  greateft  Heat  is :   So  by 
a  kind  of  Circulation,    the  N.  E.  S^radeWtnd  below  will  be  attended  with  a 
S.  IV .  above,  and  the. 5.  JB.  with  a  JV.  W.  Wind  above.      And  that  this  is 
more  than   a   bare  Conjefture,     the  almoft    inftantaneous   Change   of  the 
Wind  to  the  oppoGte  Point,    which  is  frequently  found  in  pafling  the  W- 
miisof  the  Trade' Winds  J  fccms  toaffureus:   But  that  which  above  all  con- 
firms t\i\s  Hypotbejisy  is  the  Pbanomenon  of  the  Monfoons^    by  this  Means  moft 
cafily  folved,    and  without  it  hardly   explicable.     Suppofing   therefore  fuch 
a  Circulation  as  above ;  'tis  to  be  confidered,    that  to  the  Northward  of  the 
Indian  Ocean  there  is  every  where  Land  within  the  ufual  Limits  of  the  La^ 
titude  of  30,  viz.  Arabia^  Terfia^  India^  &c.    which,    for  the  fame  Reafon 
as  the  Mediterranean  Parts  of  Africa^   are  fubjedt    to  unfufieFable  Heats 
when  the  Sun  is  to  the  North,    pafling  nearly  Vertical,    but  yet  are  tempe- 
rate enough  when  the  Sun  is  removed  towards  the  other  Tropick^   becaufo 
of  a  Ridge  of  Mountains  at  fome  Diftance  within   the   Land,   laid  to  be 
frequently  in  Winter  covered  with  Snow,    over  which,    the  Air,    as  it  pat 
ies,    muft  needs  be  much  chilled.     Hence  it  comes  to  pals,    that  the  Air 
coming,   according  to  the  general  Rule,   out  of  the  iv.  E.  in  the   Indian 
Seas,    is  fometimes  hotter,    fometimes  colder,   than   that  which    by    this 
Grculation  is  returned  out  of  the  S,  W^  and   by  Confequence,   fometimes 
tKe  under  Current  or  Wind  is  from  the  iV^  £.  fometimes  from  no  other 

Caufe, 
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Caufe,  IS  clear  from  die  Times  wherein  thefe  Winds  fet  in,  viz.  in  y^l^ 
when  the  Sun  begins  to  warm  thofe  Countries  to  the  North,  the  S.  W.  Aton* 
fotm  begins,  and  blows  during  the  Heats  till  OSober^  when  the  Sun  being 
retired,  and  all  Things  growing  cooler  Northward,  and  the  Heat  increa- 
fing  to  the  South,  the  N.  E.  Winds  enter  and  blow  all  the  Winter  till  A- 
^/ again. 

5.  And  it  is  undoubtedly  from  the  fame  Principle  that  to  the  Southwards 
of  the  jEquatovy  in  part  of  the  Indian  Ocean ^  the  N.  W.  Wind  fucceeds  the 
I.  £.  when  the  Sun  draws  near  the  Tropick  of  Capricorn.  But  I  muft  confefe, 
that  in  this  latter  occurs  a  Difficulty  not  well  to  be  accounted  for,  which  is, 
why  this  Change  of  the  Monfoons  (hould  be  any  more  in  this  Ocean^  than  in  the 
6me  Latitudes  in  the  jEtbiopicky  where  there  is  nothing  more  certain  than  a 
5.  £.  Wind  all  the  Year. 

6.  *Tis  likewifc  very  hard  to  conceive,  why  the  Limits  of  the  ^rade-winds 
fbould  be  fixt  about  the  30th  Deg.  of  Latitiide  all  round  the  Globe;  and  that 
they  Ihould  io  ftldom  tranfgrefs  or  fall  fhort  of  thofe  Bounds  :  as  alfo  that  in 
the  Indian  Sea,  only  the  Northern  Part  (hould  be  fubjeft  to  the  changeable 
Monfoonsy  and  in  the  Southern  there  be  a  conftant  S,  E. 

Thefe  are  Particulars  that  merit  to  be  confidered  more  at  large,  and  furnifh 
a  fufficient  Subjeft  for  a  juft  Volume. 

XXXVII.  Mr.  Henjhazv  has  obferv'd.  That  Dew  newly  gathered,  and  ohferaatttits 
fi\tred  through  a  clean  Linen  Cloth,  tho'  it  be  not  very  clear,  is  of  a  yellow-  g^.^*5fr. 
i(h  Colour,  fomewhat  approaching  to  that  of  Urine.  Tho.  Hea- 

That  having  endeavoured  to  putrify  it,  by  putting  feveral  Proportions  into  ^"^^^  ^  ^* 
glafi  Bodies  with  blind  Heads,  and  fetting  them  in  feveral  Heats,  as  of  Dung, 
and  gentle  Baths,    be  quite  failed  of  his  Intention :    for  Heat,  tho*  never  fb 
gentle,    did  rather  clarify  and  preferve  it  fweet,    though  continued  for  two    . 
Months  together,  than  caufe  any  Putrefaftion  or  Separation  of  Parts. 

That  expofing  of  it  to  the  Sun  for  a  whole  Summer  in  GlafTcs,  that  hold 
about  2  Gallons,  with  narrow  Mouths  that  might  be  flopped  with  Cork,  the 
only  confiderable  Alteration  he  obfcrved  to  be  produced  in  it  was,  that  Store 
of  green  Stuff  (fuch  as  is  feen  in  Summer  in  Ditches  and"  ftanding  Waters) 
floated  on  the  Top,  and  in  fome  Places  grew  to  the  Sides  of  the  Glafs. 

That  putting  4  or  5  Gallons  of  it  into  a  half  Tub,  as  they  call  it,  of  Wood, 
and  draining  a  Canvas  over  it  to  keep  out  Duft  and  Infcfts,  and  letting,  it 
fland  in  fome  fhady  Room  for  3  Weeks  or  a  Month,  it  did  of  it  felf  putrify 
and  (link  exceedingly,  and  let  fall  to  the  Bottom  a  black  Sedknenc  like 
Mud. 

That  coming  often  to  fee  what  Alterations  appeared  in  the  Putrefaftion, 
he  obfcrved,  that  at  the  Beginning,  within  24  Hours,  a  (limy  Film  floated 
on  the  Top  of  the  Water  \  which  after  a  while  falling  to  the  Bottom,  there 
came  another  (iich  Film  in  its  Place. 

That  liDffw  were  put  into  long  narrow  Vcflcls  of  Gla(s,  fuch  as  formerly 
were  ufed  for  Rscetverstrt  diftilling  oiAjua  Fortisy  the  Slime  would  ri(e  to  that 
Height,  that  he  could  take  it  off  with  a  Spoon  \  and  when  be  had  pat  a  pret- 
ty 
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ty  Qaantity  of  it  into  a  Drinkkigr-glals,  and  it  had  ftood  all  Night  and  the 
Water  drained  from  it,  if  he  had  turned  ic  out  on  his  Hand,  it  would  (land 
upright  in  Figure  of  the  Glafs,  in  Subftance  like  boiled  white  Starch,  tho' 
fomewhat  more  tranfparcnt ;  if  his  Memory,  faith  be^  fail  him  hot. 

That  having  once  gotten  a  pretty  Quantity  of  this  Gelly,  and  put  it  into  a 
Glafe-body  and  Blind-head,  he  fet  it  into  a  gentle  Bath,  with  an  Intention  to 
have  putriBed  it ;  but  after  a  few  Days,  he  found  the  Head  had  not  been 
well  luted  on,  and  that  fome  Moillure  exhaling,  the  Gelly  was  grown  almoft 
dry,  and  a  large  Mufhroom  was  grown  out  of  it  within  the  Glals ;  it  was  of 
a  loofe  waterilh  Contexture,  fuch  an  one  as  he  had  feco  growing  out  of  rotten 
Wood. 

That  having  feveral  Tubs  with  good  Quantity  of  Dew  in  them,  fet  to  putrify 
in  the  Manner  abovefaid,  and  coming  to  pour  out  of  one  of  them  to  make  ufe 
of  it,  he  found  in  the  Water  a  great  Bunch  bigger  than  his  Fift,  of  rhofc  In- 
fers commonly  called  Hog4ice^  or  MiUepedes^  tangled  together  by  their  long 
Tails,  one  of  which  came  out  of  every  one  of  their  Bodies  about  the  Bignels  of 
a  Horfe  Hair.  The  Infeds  did  all  live  and  move  after  they  were  taken 
out. 

That  emptying  another  Tub,  whereon  the  Sun,  it  ieems,  had  ufed  fome- 
times  to  Ihine,  and  finding,  upon  the  draining  it  thro'  a  clean  Linen  Cloth,  two 
or  three  Spoonfuls  of  green  Stuff,  though  not  fo  thick  nor  lb  green  as  that  above 
mentioned,  found  in  the  Glades  purpofely  expofcd  to  the  San ;  he  puttliis  green 
Stuff  in  a  GIa&,  and  tied  a  Paper  over  it,  and  coming  fome  Days  after  to  view 
it,  he  found  the  Glafs  almoft  filled  with  an  innumerable  Company  of  fmall 
Flies,  almoft  all  Wings,  fuch  as  are  ufiially  fecn  in  great  Swarms  in  the  Air 
in  Summer  Evenings. 

Iriiat  fetcing  about  a  Gallon  of  this  Dra;  (which,  he  faith,  if  he  mifremem* 
ber  not,  had  been  firft  putrified  and  ftained)  in  an  open  Jarr-Glals  with  a 'wide 
Mouth,  and  leaving  it  for  many  Weeks  ftanding  in  a  South-window  on  which 
the  Sun  lay  very  much,  but  the  Cafements  were  kept  clofe  Ihut  \  after  fome 
time,  coming  to  take  Account  of  his  Dew^  he  found  it  very  full  of  litole  InfiSs^ 
with  great  Heads  and  fmall  tapering  Bodies,  (bmewhat  refembling  Tadpoles^ 
but  very  much  lefs.  Thefe,  on  his  Approach  to  the  Glafs,  would  iink  down 
to  the  Bottom,  as  it  were,  to  hide  thenr^clves,  and  upon  his  Retreat,  wriggle 
themfeives  up  to  the  Top  of  the  Water  again.  Leaving  it  thus  for  Ibme  time 
|or\ger,  he  afterwards  found  the  Room  very  full  of  Gnats^  tho'  the  Door  and 
Windows  were  kept  fhut.  He  adds,  that;  he  did  not  at  firft  fufpe£k  tiut  thofe 
GnutSy  bad  any  Relation  to  the  Dew ;  but,  after  finding  the  Gnats  to  be  mul* 
tiplied,  and  the  little  watry  Animals  to  be  much  leffened  in  Quantity,  and 
finding  great  Numbers  of  their  empty  Skins  floating  on  the  Face  of  his  Dew^ 
he  thought  lie  had  juft-Reafon  to  perfuade  himfclf  that  the  Gnats  were  by  a 
iecond  Birth  produced  of  thofe  little  Animals. 

That  vapouring  away  great  Quantities  of  his  putMfied  Dew  in  Gkfi  Bafons 
and  other  earthen  glaziod  VeffiHs,  'he  did  ^t  laft  obtain,  as  he  remembers,  a- 
boye  2  Pound  of  ^rcyilh^l^arth.;  which,  when  he  had  waihed  wich  more  of 
the^fameDew  outof  all  hisBafom  into  oae,  and  va|)Oured  to  Sicoky,  lay  in 

leaves 
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Leaves  one  ibove  another,  not  unlike  to  fixne  Kind  of  browq  Paper,  but  ve- 
ry friahie. 

Ttat  taking  this  Earth  out,  and  after  he  had  well  ground  it  on  a  Marble, 
and^vcn  it  a  fmart  Fire  in  a  coated  Retort  of  Glafe,  it  foon  melted  and  bcs- 
'camc  a  Cake  in  the  Bottom  when  it  was  cold,  and  looked  as  if  it  had  been  Salt 
•and Brimftonc  in  a  certain  Proportion  melted  tc^ether;  but,  'as  he  remetnbers, 
^as  not  at  all  inflammable.  This  ground  again  on  a  Marble,  he  faith,  did 
turn  fpring  Water  of  a  reddiffi,  purple  Colour. 

That  by  often  calcinmg  and  filtri^g  this  Earth,  he  did  atJaft  extraft  2  Ounces 
rf  t  fine  fmali  white  Salt^  which  looked  on  through  a  gopd  Mlcrpfiape,  feem*d 
to  hare  Sides  and  Angles  in  the  fame  Number  and  Figure,  as  RockPefre. 

XXXVIIL  I.  We  had  of  late  in  the  County  of  Limerick  znd^Ttpperary^^^ndcf 
Showers  of  a  Sort  of  Matter  like  Butter  or  Greafe ;    if  one  rub  ifxUppn  .one's  ^J^^% 
Hand  it  will  mek,  but  lay  ii  by  the  Fire  and  it  dries  and  grows  hard,  having  jj^^l^  ^ 
a  very  flinking  Smell.     Some  of  it  fell  here  at  Xrttw^j^,   Nov.  H»  ,^69]5,  lu^^g;^' 
which  I  did  fee  myfejfthe  next  Morning.  V  v  ^ 

2.  Having  very  diligently  enquired  concerning  a  very  odd  Ph^enonrienon,  5^^?^ 
which  was  obferved  in  many  Parts  of  Munfter  and  Leinfter^  the  beft  Account  *I  *         ** 
can  col  left  thereof,  is  as  follows:  For  a  good  Part  of  the  Winter  1695,  and 
Spring  following,  there  fell  in  feveral  Places  a  Kind  of  thick  Dew,  which  the 
•Country  Ptople  called  Butter^   from  the  Cbniiftency  and  Colour  of  it,  being 
foft,  claimny,  ando£a  dark  Yellow  ;  it  fell  always  in  the  Night,  and  chiefly 
in  moorffh  low  Grounds,  on  the  Top  of  the  Grafs  5   and  often  on  the  Thatch 
of  Czbtiim^  'twas  feldom  obferv'd  in  the  fame  Places  twice,    it  commonly  lay 
on  the  Earth  for  near  a  Fortnight  without  changing  its  Colour,  but  then  dric^ 
and  turned  black ;  Cattle  fed  in  the  Fields  where  it  lay  indifferently  as  in  other 
Ftelds :  It  fell  in  Lumps  often  as  big  as  the  End  of  one's  Finger,    very  thin 
and  (catteringly  5  it  had  a  ftrong  ill  Scent,  fomewhat  like  the  Smell  of  Church- 
Yards  or  Graves ;  and  indeed,  we  had  during  moft  of  Chat  Seafon  very  ttink- 
ing  Fogs,  jfome  Sediment  of  which  might  poffibly  occafion  this  (linking  Dew, 
tho'  I  will  i^y  no  means  pretend  to  offer  that  as  a  Reafon  of  it.  I  cannot  find  that 
it  was  kept  long,  or  that  it  bred  any  IVonns  or  Infeifs  -,    yet  the  fuperftitious 
Country  Feople,  who  had  fcall'd  or  fore  Heads,  rubb'd  them  with  this  Sub- 
fiance,  and  laid  it  healed  them. 

XXXIX.  I^ec.  6,  1631.  Being  in  the  Gulf  of  ^tffo,  ridingat  Anchor,  about  >f5Aew*ref 
10  of  the  Clock  that  Night,  it  began  to  rain  Sand  or  Alhes,  and  continued  till  ^^^^ 
two  of  the  Clock  the  next  Morning.     It  was  about  two  Inches  thick  ongo^^Ca^w 
Ac  Deck,  ,ib  that  we  caft  it  over-board  with  Shovels,    as  we  did  Snow  the  ^^i.?!^?' 
Day  before.     There  was  no  Wind  ftirring  when  thefe  jifie^  fell ;   it  did  not 
fall  only  in  the  Places  where  we  were,    but  likewife  in  other  Parts,    as  Ships 
were  CDOung  from  St.  John  i^Acre  to  our  Port  \    they  being  at  that  Time 
100  Leagues  from  us.     Wc. compared  the  Aflies  together,    and  found  them 
both  one. 

N.  B.  This  Sho^freF  of  Afhcs  was  upon  an  Eruption  of  Mount  Vefmus, 
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AShower^f     XL/  This  City  of  Brijlol  and  the  Country  round,   is  filled  with  Reports  of 

i^tfS^^'  raining  Wheat  about  fVarminfter  in  Wilt/hire^   and  other  Places  within  6  or  8 

^«*  5  *f  Miles  of  it ;  and  many  believe  it.     I  have  procured  feveral  Parcels  of  it,  and 

n.  iw.'p."   find  it  to  be  the  Seed  of  Ivy-Berries^  which  from  Towers  and  Churches,  Chin^- 

**'•  neys.  Walls,  and  high  Buildings,  were  lately  by  very  fierce  Tempefh  of  Wind 

and  Hail  driven  away  from  the  Holes,  Chinks,  and  other  Parts,  where  Efirds 

had  brought  them,  cfpecially  Sterlings  and  Cbot^bs.  It  was  (atnong  many  other 

prodigious  Stories^  confidently  affirmed,  that  thoie  Grains  were  found  in  the 

Hail,  as  Seeds  in  Comfits.     I  have  by  all  ways  I  can  imagine,    examined  and 

compared  them  with  the  Seeds  of  Ivy-Berries^  by  the  Tafte,  Smell,   Size,  and 

Figure,  with  the  Affiftance  of  Magnifying  Glajfes^    viewing  them  in  both  the 

.     fuperficial  and  inward  Parts. 

AShmir\>f  '  XLI.  On  Wednesday  before  Eafter^  An.  1696.  a  Pafture  Field  at  Cranfieai^ 
Kwt!i^*3>.  Xifds ^Wrotham  in  JC?»/,  about  two  Acres,  which  is  far  from  any  part  of  the  Sea, 
^R6b.Cony,  or  Frattch  of  it,  and  a  Place  where  are  no  Filh-ponds,  but  a  Scarcity  of  Wa- 
Sil^''/\    ter,  was  all  over-fjpread  with  little  Filhcs,  conceived  to  be  rained  down,  there 
.  :      .having  been  at  that  Time  a  great  Tempeft  of  Thunder  and  Rain.  The  Fiflies 
were  about  the  length  of  a  Man's  little  Finger,  and  judged  by  all  that  iaw  therp 
to  be  young  Whidngs ;    many  of  them  were  taken  up  and  fhewed  to  feveral 
Perfons,     The  Field  belonged  to  one  Ware^  a  Yeoman,   who  lhew*d  fome  of 
them,  among  others,  to  Mr.  Lake^  a  Bencher  of  the  Middle-Temple^   who  had 
one  of  them,  and  brought  it  to  London.     The  Truth  of  it  was  averr'd  by  ma- 
ny that  faw  the  Filhes  lie  fcattered  all  over  that  Field,   and  none  in  the  other 
Fields  thereto  adjoining.     The  Quantity  of  them  was  cllimated  to  be  about  a 
Bufhel,  being  all  together. 

I  had  this  Account  from  a  worthy  Gentleman  of  this  Country,   who  had  a 
Box  full  of  the  Fiflies. 

^^rf     XLII.  July  17,  1666.    About  ten  in  the  Forenoon,    there  f^l  a  violent - 
Sn^ry  Big-  Storm  of  fltf/7upbn  the  Coaft-Towns  of  Suffolk^    tracing  along  Seckford  HaU^ 
jj2ji.Fa^'  ff^oodbridge^  Sn^e-Bridge,  Aldborougb^  &c.  more  to  the  Northwards.     The 
fax,n.  a6.    Hail  Y/zs  fmall  near  Tarmoutb\    but  at  Seckford-Hall  one  Hailjione  was  found 
^  by  Meafure  10  be  9  Inches  about.     One  of  this' Town  {viz.  IVoodbridge)  found 

one  at  Melton  8  Inches ,  about.  At  Snape-bridge  a  Man  affirmed,  that  he 
lighted  on  one  abqut  1 2  Inches  about.  A  Lady  of  Frifim-Hall  putting  one 
of  them  into  a  Balance,  found  it  weigh  iz  s.  6  d.  Several  Pcrfons  of 
good  Credit  in  AlSorougb  affirmed  fome  HaiUJlones  to  have  been  full  as  big 
as  *Turkef^  Eggs  (an  ordinary  Hen^%  Egg  weighs  but  about  9  j.)  J.  Baker  of 
Rumbrough  had  his  Head  broken  by  the  Knocks  of  them  through  a  ftiflf  Coun- 
try Felt ;  in  fome  Places  his  Head  bled,  in  others  Bunneys  arofe :  The  Hor- 
fes  were  fo  pelted,  that  they  hurried  away  his  Cart  beyond  all  Command. 
They  feemed  all  white,  fmooth  without,  (hining  within.  'Tis  fomewhac 
ftrange,  methkiks,   that  their  Pillar  of  Air  fliould  keep  them  aloft,    if  they 

were 
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were  not  <ilap*d  together  in  the  fallings  efpecially  at  fuch  a  Time  of  ^  Year 
when  the  Air  is  Icfi  thickned,  and  its  Springs  weaker. 

XLIII.  In  Mof  i6S6.  there  fell,  at  UJk  in  Flanders^  Hail  of  fo  great  a  W.i 
Bigncfe,  that  the  Icaft  exceeded  Pigeons  Eggs.   Several  of  them  were  a  Quar-  ib^ . 
ter  of  a  Pound  Weight  and  more.     One  among  the  reft  was  obferved  to  con-  *f--o.«oj- 

j         tain  a  dark  brown  Matter  in  the  Middle  thereof;  and  being  thrown  into  the  '*  *^ 
Fire,  it   gave  a  very  great  Report.    Others  were  tranfparent,  which  melted 
before  the  Fire  immediately.     This  Storm  paffed  over  the  Citadel  and  Town, 

'        and  left  not  a  whole  Glafs  in  the  Windows  on  the  windward  Side.  The  Trees 
were  broken,  and  Ibnw  bc^t  down  %  and  the  Partridges  and  ILtres  kill'd  in 

I        Abundance. 

!  XLIV.  I.  A  very  extraordinary  Hail  fell  in  thefe  Parts,  Jpril  29,    1697.  £'"'2ni'% 

j  The  Vapoun  that  difpofed  the  aqueous  Parts  thus,  to  congeal,  came  with  a  w2«,cfci! 
I  South-weft  Wind  out  of  Caernarvon/hire^  paffing  near  Snowdon  with  a  horrid  J'j^^^'n. 
[  black  Cloud,  attended  with  frequent  Lightnings  and  Thunder.  As  yet  I  Haiky,  a"* 
!  hear  no  further  of  it  Weftward  than  out  of  Denbigh/hire ^  where  it  left  St.  **^-  '*  ^^*'* 
I  Afapb  to  the  Right,  and  did  much  Damage  between  it  and  the  Sea,  breaking 
'  all  the  Windows  on  the  Weather-fide,  and  killing  Poultry  and  Lambs,  and 
at  Sir  John  ConwafSy  at  De/erty  a  ftout  Dog ;  and  in  the  North  Part  of  Flint- 
Jhire  leveral  People  had  their  Heads  broke,  and  were  grievoufly  bruifed  on 
their  Bodies.  From  Flintjhire  it  croflcd  over  the  Arm  of  the  Sea  that  comes 
up  to  Cbcfter^  and  was  only  felt  in  Chejhire^  at  the  very  N.  W.  Corner  of 
the  Penmfida^  called  Wiral^  between  ikit  ^ftuaria  di  Chefter  ^nd  Leverpoole^ 
at  a  Town  called  IF.  Kirby^  where  it  hailed  but  for  three  Minutes,  it  be- 
ing on  the  extreme  Point  thereof,  on  the  Rl^ht-hand,  but  it  thundred  dread- 
fully, and  was  here  at  Cbefter  about  three  in  the  Afternoon ;  but  the  main 
Body  of  it  fell  upon  Lancajhirey  in  a  right  Line  from  Orm/kirk  to  Blackbom^ 
which  b  on  the  Borders  of  Torkftnre ;  but  whether  it  crofled  the  Ridge  of 
HilJs  into  Tbrk/bire^  we  know  not.  The  Breadth  of  the  Cloud  was  about 
two  Miles;  within  which  Compais  it  did  incredible  Damage,  killing  all 
Sorts  of  Fowl  and  fmall  Creatures,  and  fcarce  leaving  any  whole  Panes  in  any 
of  the  Windows  where  it  paflcd  5  but  which  is  worfe,  it  plowed  up  the 
Earth,  and  cut  off  the  Blade  of  the  green  Corn  fo  as  utterly  to  deftroy  it, 
the  Hailfioms  burying  themfelves  in  the  Ground  ;  and  the  Bowling-Greens, 
where  the  Earth  was  any  Thing  fbft,  were  quite  defaced,  (b  as  to  be  ren- 
dred  unferviceable  for  a  Time.  This  I  had  from  an  Eye-Witnefs.  The  HaH- 
Jtenes^  Ibme  of  which  weighed  five  Ounces^  were  of  dififering  Forms,  fome 
round,  Ibme  half-round,  fome  fmooth,  others  emboffcd  and  crenulated,  like 
the  Foot  of  a  drinking  Glafs,  the  Ice  very  tranfparent  and  hard,  but  a  fnowjf 
Kernel  was  in  the  midlt  of  moft  of  them,  if  not  all.  The  Force  of  their  Fall 
argued  them  to  fall  from  a  great  Height.  What  I  take  to  be  moft  extraordinary 
in  this  Pktnomenm  is,  that  fuch  a  Sort  of  Vapours  ihould  conunue  undifperft 
fe  long  a  Trad,  as  above  fixty  Miles  together,  and  in  all  the  Way  of  its  Pal- 
iage  occafion  fo  extraordinary  a  Coagulation  and  Congelatm  of  th^  watry  Clouds, 
Vaf.  11.  U  ^ 
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as  t6  et#e^e  the  IMliJiom  to  h  vaft  a  Bulk,  in  fo  ihort  a  &)abe  ai  thatxsf  their 

^"ffW**  '/^'  ^^  had  only  the  extreme  Skirt  of  the  Shower  here,  and  there  fell  not 
^vc  ID  Hail-ftones  in  our  Court ;  W  they  were  much  iarger  and  hard/nr 
than  the  bideft  of  us  had  feen.  A  -Gentlewoman  found  one  of  them  by  Mta- 
fure  to  be  ^bout  5  Inches  about.  A  Kttle  while  after  the  Shower  was  over^ 
I  found  the  Stones  had  fallen  at  good  Diftances  one  from  another,  and  that 
they  were  melting  very  faft,  the  Weather  being  very  hot;  fcarce  any  of 
them  was  fo  Ijtde  as  a  IVIulket  Bullet,  but  moft  of  them  far  bigger,  and  of  that 
Figure. 

A  Servant  who  was  then  at  Bottle-'MEy  tells  me,  That  the  Sea  (eemed  to 
be  ("ifen  to  an  unwonted  Height,   and  to  bear  the  Appearance  of  a  Wood; 
that  he  found  Hail-Jlones  as  big  as  Foot  E^gs  ;  and  that  many  Sea-Fowl  and 
Lmd-Fowl  were  killed :  And  as  an  Inftance  of  it,  he  took  up  a  Su- Swallow  on 
iBoUk'Mar/b^  whofe  Wing  was  broken  with  an  icy  Pellet,  and   brought  her 
home.     Upon  this  Story,'!  rid  toward  the  Grounds  which  had  Ihared  moft 
in  the  Storm.     When  I  came  to  Bottiey  I  faw  Jane  Mukbe^s  Windows  ill  bat- 
tered.    I'found  the  Storm  had  been  as  violent  at  I./^rfr^  5  I  faw  what  Breaches 
it  had  made  qpon  Will.  HalfalPs  Barns,  what  Boughs  it  had  broke  oflF  from  his 
Apple-trees,  and  what  Wounds  the  HaiUftottes  had  made  in  the  green  Brow 
by  his  Houfe.  1  meafured  feveral  of  the  Holes,  and  found  them  generally  an 
Inch  deep,  and  fome  an  Inch  and  a  half.     IVill.  Hal/all  told  me,  that  the  great 
Stones  fdl'fo.  violently  into  the  Marl- pit  befides  his  Houfe,  that  Spouts  of 
Water  rofe  a  Vard  and  a  half  high.     This  unriddled  my  Man's  Story,  that  the 
Sea  appca:red  like  a  Wood.     Dr.  Tarleton  took  up  Hail-fiones  as   big  zsDuck 
Eggs  upon  Aagbton  Common  -,  and  Mr.  Shepherd  profefles,  that  the  Churcli-yard 
at  Sephtm  feem*d  as  ftrew'd  with  Hutk  Eggs ;  and  that  oneof  them  was  weighed, 
which  amounted  to  full  Half  a  Pound  :  Two  Hail-ftones  were  weighed  at  Ormf^ 
iirk^  which  came  to ^  of  a  Pound  a-piece.    At  Ince  the  Stones  were  part  as 
big  as  Duckj  and  part  as  Goofe  Eggs. 

I  fent  fome  People  the  next  Morning  early  to  the  Sea-fide,  and  they  brought 
in  fefven  Sorts  of  Fowls,  as  CurUeUj  Sea-Tye^  Sea-SwaVow^  Gorre^  and  other  we 
t^ant  Names  for :  And  we  hear  that  at  the  little  Towns  next  the  iSea,  they  were 
picked  up  by  Bufliels. 

No  Hail  fell  at  Evertdn^  Lowhill^  or  Leverpoole^  the  Storm  ending  near 
Walton ;  but  there  was  fo  thick  a  Darknefi  before  the  Storm,  that  in  Lsver-- 
fook^  many  People  ran  out  of  their  Houfes  into  .the  Street  to  look  at  the 
Face  of  the  Sky  ;  and  it  was  marvellous  dark  here.  The  Neighbours  tclt 
doleful  Stories  of  the  EfFefts  of  this  Hail :  As  a  young  Woman  at  Bottle  was 
running  for  Shelter^  her  Hat  fell  off,  and  a  Hailftone  that  hit  her  behind  the 
'Ear  made  her  tumble,;  a  Man  was  knocked  off  his  Horfc  Iw  the  Hail,  but 
.prcfently  got  up  again :  Another  having  pull*d  down  his  Hat  to  fave  his 
Face,  a  Stone  fell  which  tore  the  Brim  from  the  Crown,  fo  far  that  he  could 
put  his  Hand  through  the  Hole  :  AtOrni/kirk  4  Pounds  Damage  was  done  to 
onelpn,  and  the  Glafs  broke  by  the  Storm  in  the  whole  Town,  could  not 
'be  repaired  for  60?.    The  Stones  there  rebounded >  many  of  them  2  Yard^ 


high ;  at  tnU  two  Horfes  were  krtock'd  down  In  th^  Plough,  ^n^,  9  Man  fell 
ftt  the  lame  Time  -,  at  Crojby  fbme  Beafts  were  knocked  down  \  one  7^-  fj^^'^ 
iwiwas  found  dead  in  Shrmfdak  after  the  Shower,  but  whether  by  the  Hail 
or  Vgbining  (for  ic  came  with  Thunder  and  Ugbining)  I  have  not  yet  heard : 
Two  Women  were  fo  beaten  by  it,  in  a  litde  while  before  they  got  Cover, 
that  they  could  hardly  turn  them  in  their  Beds  next  Morning;  they  could  hard- 
ly pa6  the  Lanes  for  Bafkets,  Panniers,  Sacks,  and  People^  which  the  Horfcs 
md  thrown  down  in  their  Return  from  Ortnfiirk  Market. 

XLV*  OtiTuefday^  Mayj4,,  1697.  (at  Hitcbm  in  Herifo^d/hire)  about  nine^^;*^^ 
a-Clock  in  the  Morning,  it  began  to  lighten  and  thunder  extremely,  fomeHfrtfoni. , 
great  Showers  intervening  \  it  continued  till  about  two  of  the  Clock  in  the  J^%^*^  . 
Afternoon,  when  on  a  ludden^  a  black  Cloud  arofe  <S. /^  of  us,  the  Wind  i^i^f'-.R/*.. 
being  Eaft^  and  blew  hard ;  then  fell  a  (harp  Shower  *  with  fome  Hnilfiones.  J*^^^l  **' 
I  meafured  fome  of  them  7  and  8  Inches  about :  But  the  Extremity  of  the 
Scorm  fell  about  Q^,  where  a  young  P^cllow  was  killed,  one  of  his  Eyes 
ftruck  out  of  bis  Head,  his  Body  was  all  over  black  with  the  Bruifes;  ano- 
ther Perfon  nearer  to  OJ^  efcaped  with  his  Life^  but  much  bruifed.     There 
Was  in  the  Houfe  of  Sir  Jo.  Spencer ^  7000  Quarries  of  Giafs  broke,   and  there 
was  great  Damage  done  to  all  the  neighbouring  Houfes  thereabouts.     The 
Hail  fell  in  fiich  vafl  Quantities,  and  fo  greats  that  it  tore  up  the  Ground, 
fplit  great  Oaks  and  other  Treea  in  great  Numbers  ;  it  cut  down  great  Fields 
of  Rye^  as  with  a  Scythe,  and  has  deftroy^d  fcveral  hundred  Acres  of  Wheat, 
Barley,  6iV.  infomuch  that  they  plough  it  up  and  fow  it  with  Oats.     The 
Teff^  was  luch  when  it  fell  that   in, 4  Poles  of  Land,  from  the  HiJls  near 
.  us,  it  carried   away  all  the  Staple  of  the  Land^  leaving  not;hing   but  Chalk. 
The  Hail  broke  vaft  Numbers  of  Pigeona'Wings,  Crows,  Rooks,   and  other 
Birds:  The  Flood  came  down,  fpreadin^4  or  5  Acres  of  Land,  rowling  like 
tlic  Bay  of  J^i/cay ;  and  which  is  very  ftrange,  all  this  fell  in  the  Compafs  of 
one  Engli/h  Mile.     I  was  walking  in  my  Garden,  which  is  very  fmall,  per- 
haps about  30  Yards  Square^  and  before  I  could  get  out,  it  took  me  to  my 
Knees,  and  was  through  my  Houfe   before  I  could  get  in,  which  I  can  mo« 
deftly  fpeak  was  in  the  Space  of  a  Minute^  and  went  through  all  like  a  Sea^ 
carrying  all  Wooden  Things  like  Boats  on  the  Water,  the  greateft  Part  of 
the  Town   being  under  this  Misfortune  ;  the  Surprife  was  fo  great,    that  we  ^ 

had  fcarce  Time  enough  tp  fave.our  Children  and  Wives.  There  fell  fbme 
hundred  thoufand  Cart-loads  :  I  faw  them  4  Days  after  ;  and  if  the  Beds  0/ 
Hail  bad  not  been  broke  by  Peoples  coming,  and  trampling  of  Horfes,  it 
might  have  lain  till  Mcbaelmas.  They  have  been  meafured  from  one  to  thir- 
teen and  fourteen  Inches  certain :  Some  People  talk  largely  of  it,  feventeen 
and  eighteen  Inches ;  but  the  other  is  certain  Truth.  The  Figures  of  them 
«  various,  fctRXC  oval^  others  round,  others  pricked,  fome  flat.  We  weit 
Dot  fo  curious  to  weigh  them.  The  Daihage  about  us,  and  in  our  Town,  is 
Acar  4000  k 

XLVI.   I.  In  Jtlve  Earifli  of  Wejihide^  not  far  from  Hereford,  there  fell,  on  ^^f(7j^{. 
the  6th  June^   1 697.  fo  great  a  Quantity  of  Hail^  that '  it  deflrpy'd  all  the  rcfdrdftirc* 
Poaltg^,;  Gac^e/irjtu^  -Goqi,  Gr^^,  and  .nj^oft  of  the  .l^raitt^ees  '^  the  Pari/h, !««« 6^^  ^  ^ 
''•'■■'  •■    U  2  '  '  *but ib. p. 579. 
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but  killed  no  Men  nor  Cattle  ;  but  hurt  fevcral,  and  broke  moft  of  the  Win- 
dows. Many  of  the  Stones  were  meafured  above  nine  Inches  in  Conipafs. 
MyMr.Uw.  2.  Wc  had  zt  Pouty-Poolvci  Mofmcuthjhire^  Junei6^j.  an  extraordinary 
Uiwya,/*.  Shower  of  /&//,  whicl^  extended  about  a  Mile,  and  lafted  near  half  an  Hour. 
It  broke  the  Stalks  of  all  the  Beans  and  Wheat  within  that  Circumference, 
and  ruined  as  much  Glafs  at  Major  Hanburfs  Houle,  as  coft  four  Pounds  re- 
pairing i  fome  of  the  H^l  were  eight  Inches  about,  their  Figure  very  irregu- 
lar and  unconilant,  feveral  of  the  Hatl-Jtones  being  compounded. 

jhmiufimi  XLVII.  The  firft  of  Marcb^  i66^.  there  fell  an  unufual  Sort  of  Snow  at 
fy^!^oh.  F^^^firf  in  the  Oder  :  It  had  none  of  the  ordinary  Figures,  but  was  made 
cfu.  Beck-  up  of  little  Pillars,  whereof  fome  were  Teiragonal^  fome  Hexagonal^  with  a  neat 
|>  »•  39-  Bqfis.     On  the  Top  they  were  fomewhat  larger,  as  the  Heads  of  Columns  arc 

Confidering  the  whole  Shape,  wc  thought  fit  to  give  it  the  Name  of  Nix 

Columnaris. 
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KedSnow  XLVIII.  On  St  yofepb*s  Day,  upon  the  Mountains  called  Le  Langbe^  there 
^^'j^^^^j  fell  upon  the  white  Snow  that  was  there  already,  a  great  Quantity  of  red,  or 
iy  sig.  if  you  pleafe,  of  Bloody  Snow ;  from  which  (being  fqucez'd j  there  came  a 
^^'^;^^g  Water  of  the  fame  Colour. 

oifervations  ^    XLIX.  I  have  feen  the  Water  of  diflblved    Snow  perform  a  quick  Cure, 

5rfj?£iit  ^"  taking  out  the  Fire,  when  the  Flelh  was  burnt  by  a  Warming-pan  of  Brafs, 

».5«.p.    '  which  Metal  commonly  makes  the  Burning  more  difficult  to  be  cured  :  Which 

''^ '        did  put  me  in  Mind  to  examine  the  Figures  of  the  Snow  which  now  fell  in  this 

extreme  Froft,     I  expefted  that  .^J  might  fee  through  the  fmall  Particles  at 

leaft  as  through  Lice,  Fleas,  Gtofefe-mites,  ^c.  by  fome  kind  of  Tranfpa- 

rence :  But  I  was  deceived  ;  my  Afliftants  could  nftake  nothing  of  it,  either  by 

an  ordinary  or  extraordinary  Microfcope. 

ne Nature  L.  He  that  will  enquire  of  the  Nature  of  Snow,  will  doit  beft,  not  by  the 
^r^HrfL?  ^"^"^^  ^^  ^^^  Fancy  in  a  Chair,  but  with  his  Eyes  abroad  ;  where  if  we  ufc 
tow,n.9a!  them  well  fixed,  and  with  good  Caution,  and  this  in  a  thin,  calm  and  ftiH 
^  5»93»      Snow,   we  may  by  Degrees  obferve, 

I.  With  M.  Des  Caries  and  Mr.  Hook^  that  many  Part3  hereof  are  of  a 
legular  Figure,  for  the  moft  Part,  as  it  were,  fo  many  little  Rowels,  orStars^ 
of  fix  Points,  being  perfect  and  tranlparent  Ice^  as  any  we  fee  upon  a  Pool 
or  Veilel  of  Water.  Upon  each  of  thcfe  fix  Points  are  fct  other  collateral 
Points^  and  thofe  always  at  the  fame  Angles  as  are  the  main  Points  them* 
,    felves, 

J,  Amongft  thefe  regular  Figures,  many  others  alike  regular,  but  far  left, 
may  likewife  be  difcovered. 

3,  Looking  ftiU  more  warily  wc  (hall  perceive,  that  there  arc  divers  others 
indeed  irregular,  yet  chiefiy  but  the  broken  Points,  Parcels  and  Fragments  of 
the  regular  ones. 
JUM^  That  befides  the  broken  Parts,  there  ixe  iome  otheis  ffhkh  feen 
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roWe  loft  their  Regularity,  not  fo  much  in  being  broken,  as  by  various  Winds 
firft  gently  thawed,  and  then  froze  into  Hctle  irregular  dumpers  again. 

From  whence  the  true  Notion,  and  external  Nature  of  Snow^  feemeth  to  ap- 
pear, viz.  That  not  only  fome  few  Parts  of  Snow^  but  originally  the  whole 
Body  of  it,  or  oi^Jnowy  Cloud,  is  an  infinite  Mafi  of  l/kks  regularly  figured ; 
not  one  Particle  thereof,  I  fay,  originally,  not  one  of  fo  many  Millions,  be- 
ing indeterminate  or  irregular ;  that  is  to  lay,  a  Cloud  of  Vapours  being  ga- 
thered into  Drops,  the  faid  Drops  forthwith  defcend  ;  upon  which  Dcfcent, 
meeting  with  a  foft  freezing  Wind,  or  at  leaft  paffing  through  a  colder  Re- 
gion of  the  Air,  each  Drop  is  immediately  froze  into  an  ^ckj  (hooting  it  felf 
forth  into  feveral  Points  or  5/r/>  on  each  Hand  from-ward  k$  Center :  Butftili 
continuing  their  Defcent,  and  meeting  with  fome  fprinklrng  and  intermixed 
Gales  of  warmer  Air,  or  in  their  continual  Motion,  and  Waftagc  to  and  fro, 
touching  upon  each  other,  fome  are  a  little  thaw'd,  blunted,  frofted,  clum* 
per'd,  others  broken,  but  thfemoft  hanked  and  clung  in  feveral  Parcels  toge- 
ther ;  which  we  call  Flakes  of  Snow. 

Hence  we  underftand  wfy  Sncw^  though  it  feems  to  be  foft,  yet  is  truly 
hard,  becaufe  true  Ice^  the  infeparable  Property  whereof  is  to  be  hard  ;  fecm* 
ing  only  to  be  foft,  becauie  upon  the  firft  Touch  of  the  Finger  upon  any  of  its 
iharp  Edges  or  Points  they  inftantly  thaw,  or  otherwife  they  would  pierce  our 
Fingers  as  fo  many  Lancets. 

Why  again,  though  it  be  true  Ice^  and  fo  hard  and  denfe  a  Body,  yet  *tis  very 
light  J  becaufc  of  the  extream  Thinncfs  of  each  J^ck  in  Comparifon  of  its 
Breadth:  For  fo  Gold,  which,  though  of  all  Bodies  themoft  ponderous,  yet> 
being  beaten  into  Leaves,  rides  upon  the  leaft  Breath  of  Air. 

Alfo  how  it  is  White ;  becaufe  confiftent  (If  Parts  all  of  them  fingly  tranfpa- 
rent;  but  being  mixed  together  appear  white,  as  the  Parts  of  Froth,  Glafe, 
Ice,  and  other  tranfparcnt  Bodies,  whether  foft  or  hard. 

The  ejjential  Nature  of  Snow ^  I  think  may  be  beft  underftood,  by  comparing 
Its  general  Figure  ^ith  fuch  regular  Figures  as  we  fee  in  divers  other  Bo* 
dies ;  in  that  where  we  fee  the  like  Configurations,  we  may  believe  there  is  the 
like  SvbjeSt  wherein,  or  the  like  Efficient  whereby,  both  thofe  and  thefe  arc- 
made. 

As  for  the  Figure  of  Snow^  'tis  generally  one,  viz.  That  which  is  above 
dcfcribed ;  rarely  of  different  ones,  whkrh  may  be  reduced  chiefly  to  two 
Generals,  Circulars  and  Hexagonals  either  fimple  or  compounded  together : 
More  rarely,  either  to  be  feen  of  more  than  fix  Points,  but  if  fo,  then  not  of 
eight  or  ten,  but  twelve :  Or  in  fmgle  Shoots,  as  fo  many  fhort  flender  Cy«- 
lindcrs  like  thofe  of  Nitre :  Or  by  one  of  thefe  Shoots,  as  the  Axle-tree,  and 
touching  upon  the  Center  of  a  Pair  of  pointed  ^r/fj,  joined  together  as  the  two 
Wheels  :  Or  the  fame  Hexagonal  Figure,  and  of  the  &me  ufual  Breadth^ 
but  continued  in  Thicknefi  or  Profundity,  like  the  Stone,  which,  as  I  remeRr* 
ber,  Bdetius  calls  Jftroites.  All  thefe  I  &y  are  rare,  the  firft  defcribed  being 
the  general  Figure. 

As  for  the  Con^itraiions  of  other  Bodies,  we  fhall  find,  that  there  are.  dU 
ymy  whidi  hare  fome  a  led,  others  ^  more  near  Refecnbbnce  hereontd. 

Nitr§ 
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itim  k  formed^  as  is  commonly  known,  into  long  Cylindrical  Shoot^t  tfi  aU 
fo  all  LixMal  SaUs,  for  the  moft  Part  \  refembling,  though  not  perfcdly,  the 
fcveral  Points  of  each  ftarry  Ificle  of  Snow,  SaUdi  Harti  Homy  Sal  Armonm^ 
and  fome  other  V^kUle  Salts^  befides  their  main  and  longer  Shoots,  have  others 
ihorter  branched  out  from  them  ;  refembling,  as  thofe  the  main,  lb  thefe  the 
collateral  Points  of  Snow.  But  the  IJkles  of  Urine  are  ftill  more  near  \  For,  in 
SaU  of  Harts  Horr^  although  the  collateral  Shoots  (land  at  acute  Angels  with 
the  main,  yet  not  by  Pairs  at  equal  height;  and  \xi  Sal  Jrmomacy  although 
they  (land  diametrically  oppofite,  or  at  equal  Height,  yet  withal  at  Right, 
not  Acute  Angles ;  whereas  in  the  tjkks  of  I7ri0^they  ftand  at  equal  Height, 
and  at  Acute  Angles  both :  In  both,  like  thofe  of  Snow,  And  it  is  obtervable, 
that  the  C^iJ^aUon  of  Feathers  is  likewife  the  iame  ;  the  reafon  whereof  is, 
becaufe  Fowls  having  no  Organs  for  the  Evacuation  of  Urine^  the  urinous  Parrs 
of  their  Blood  are  evacuated  by  the  Habit  or  Skin,  where  they  produce  and 
nouriih  Featbm. 

From  hence  it  fhould  feem,  That  every  Drop  of  Rain  aforefaid,  contain- 
ing in  it  felf  fome  fpiritwms  Particles  (as  from  the  Height  to  which  they 
are  advanced,  the  prolifick  Virtue  of  Rain^  and  its  eafy  Tendency  to  Pu- 
trefa&ion  above  other  Water,  is  argued  they  do)  and  meeting  with  others 
in  their  Defccnt  of  a  Saline^  and  that  pardy  Nitrous^  but  chiefly  Urinous^ 
or  of  an  Acidofalinous  Nature,  the  faid  Jprituous  Parts  are  apprehended 
by  them,  and  with  thofe  the  Watry,  am)  fo  the  whole  Drop  is  fixed  ; 
yet  not  into  any  indifferent  and  irregular  Shape,  depriving  the  Jpiri- 
turns  Parts  of  their  Motion  in  an  inftant;  but  according  to  the  Energy 
of  the  Spirituous^  as  the  Pencil,  and  the  fpecifick  Nature,  or  determinate  Pol*  • 
fibility  of  the  Satine  Parts,  as  the  Ruler,  'cis  thus  figured  into  a  little 
Staf. 

ilticpng       LL  I.  The  ErteMig  Rain^  which  fell  here  the  9th,  loth,  or  nth,  of  D^^ 
We^re-^^*^'  1672.  (for  I  cannot  confine  the  Time  exaftly)  bath  made  fuch  a 
j*Dr.  jrVDeftrudion.of  Trees,    in  all  the  Villages  and  Highways  from  Brijiol  to* 
Bttie,  m  9o»  ivards  IVeUs^  and  towards  Sbepton-Malkty   and  towards  Balb  and  Bruton^  and 
*^'^ '      in  other  Places  of  the  tVeJi^  that  both  for  the  Manner   and  Matter   it  may 
ieenii  incredible,    and  is  more  ftrange  than  I   have  found  in  any  EngUJb 
Chronicle.    You  have  the  Prorf  and  Manner,  and  beft  Meafiire  of  it  in  the 
following  Tranfcript:     '*  The  kte  prodigious   Frofi  {faith  a  very  worih^ 
*^  Perjon  of  unjue/tionaUe  Credit)  hath  much  difabled  many  old  Orchards^ 
^*  expofed  to  die  North-eaft  ;  had  it  concluded  with  fome  Gufts  of  Wind 
^^  it  might  have  been  of  fad  Importance  ;  Iwdghedthe  Spriggof  an  Aih^ 
•*  Tree  of  juft  three  Quarters  of  a  Pound,   which  was   brought  to  my 
^^  Tabfe  J  the  ii»  on  k  weighed  16  Pounds,   befides  what  was  melted  off 
V  by  the  Hands  of  them  that  brought  it.     Avery  fmall  Bent  at  the  fairu: 
^^  Time  wafi  produced,  which  had  an  .^le^  encpmpaiTmg  it,  of  5  Inches 
•'  round  by  meafure.     Yet  all  this  while,   when  Trees  and  Hedges  wece 
-V  loadeD.wnth  A^,'  t&ere  ifas  bq  /rl0,{O  jbis^fi  on  our  JRive[rs,  nor  fo  muck 
.f<  ai  oa  our  i2:aiidisig  Podd/'    ThQ  lik^i,  or  Wfirf?^  mA  naorq  i]bra^  ^9^- 
i"'    I  plaints^ 
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pkufils,  I  leceiv^id  from  feveral  ether  Places^  atid  fixxn  Eye*Wit(ie(&§  of 
Credit.    Some  Travellers  were  alrrioft  loft  by  the  Coldne^  of  the  Freez-^ 
21^  Air,  and  PreezaigR^m.    All  the  Trees,  young  and  old,  on  the  High- 
way from  Brifiol  to  Siepton^  were  fb  torn  and  thtown  down  qq  bach  fidet 
the  Ways,    chat  they  were  unpaflable.     By  the  like  Q>ftnift'ions  the  Car* 
rk^R  of  BrMan  were  forc'd  to  return   back.      Some  were  affr^hted  hf 
the  Noife  in  riie  Air,  till  diey  difcem'd  that  it  was  the  clatter  of  Jty  Boughs, 
daibed  one  againft  another  by  the  Wind.    Some  told  me  that  riding  aa 
(he  Snowy  Downs,  they  (aw  this  Freezitg  Ram  fall  upon  the  Snow  %  and 
immediately  /raze  to  IcCj   without  finking  at  aU  into  the  Snow ;  {o  that 
the  Snow  was  covered  with  Ice  all  along,  and  had  been  dangerous,  if  the 
Le  had   been   ftrong  enough  to  bear  them.     Others  were  on  their  Journey 
when  the  Ice  was  able  to  ^r  them   in  fome  Places,  and  they  were*  in  great 
Mreis. 

Dec.  S.  Much  Soow  fell  here  ;  the  9th  much  Rain  fell  heee  ;  and  all  the 
Snow  pafi^  away,  not  leaving  an  i&:k  amongft  us.  The  loth  Day,  we 
had  fudden  Fits  of  Cold  and  relaxing  Warmneii  On  JFednefdof  (Dee.  ii.^) 
I  (aw  a  young  Mao,  who  returning  home  from  a  Journey  of  5  Miles,  and 
coming  into  a  warm  Roonr),  cryM  out  of  extreme  Torments  in  ^11  Parts  of 
his  Body.  He  affirmed,  that  the  Air,  and  the  Winds  (which  were  then  fome- 
what  high)  were  (b  un(i}fierably  cold,  that  he  was  in  utter  Defpair  of  coming 
home  alive;  yet  all  that  Day  nothing. but  moift  Dew  fell  under  our  Feet  If 
we  lay,  the  Earth  did  fend  forth  warm  Steams  to  keep  this  Freezing  Rain  dif* 
folvedon  her  Surface;  whence  (hall  we  fay,  the  Air,  andHain,  and  Winds, 
got  thcfc  Freezing  IJicks  which  oppreffed  Men  and  Plants  ?  When  the  Can* 
dcd  Frtfis  do  cover  our  Fruit-Trees  perfeftly  white  (as  I  have  oft-times  icca 
it  hold  for  fome  Weeks  together)  it  is  fo  far  .from  doing  hurt  to  the  Trces^ 
that  we  have  it  in  a  Proverb,  for  a  good  Sign  of  abundance  of  Fruit,  in  the 
ti&mg  Year.  But  this  Freezing  Rain^  asfoon  as  it  touched  any  Bough,  fettled 
Molciy  and  by  mulriplying  ar^  enlarging  the  Ificks  fefpecially  where  it  could 
lay  hold  on  Mds»  or  other  Afperitiesof  the  Tree)  it  broke  all  down  with  the 
Weight: 

This  (hews  that  a  Frt^fi  may  be  very  fierce  and  dangerous  in  the  Air,  and  n.  iiCii 
on  the  Tops  of  fome  Hills  and  Plains,  whilft  in  many  other  Places  it  keeps  ^*  ^^^ 
«  two,  three,'  or  four  Foot  diftance  above  the  Ground,  Rivers  and  Lakes 3 
and  many  wander,  at  fome  Difference  of  Time,  in  fonoe  Places  very  furious ; 
io  other  Places  intermediate  and  not  &r  afunder,  very remifs.and  .abated: 
where  it  was  fierce,  always  at  the  Height  of  Trees  at  lealV,  never  on  the 
Ground  vehement,  that  I  could  bear  of,  but  on  SaUfl?ury  Plainsy  which  arc 
Wy  high  Grounds. 

As  {{^^t\  as  thcfe  Frafis  were  over,   we  had  glowing  Heat 5^  which. caufcd  a  n.  f»» 
geaeral  Cbmplaint  amongft  us  of  excefTive  Sweating,    by  Night  and  Day.  ^*  ^^ 
The  Bafhes,  and  many  Flowers  in  the  Garden,  appeared  in  fuch  forwardneis, 
M  if  it  were  in  jlpril  or  May.    I  iaw   young  Colcworts  growing  ;  and  not 
&f  from  my  Abode,  an  Apple-trce^bloffomed  before  Chriftmas,  This  I  do  not 
meQtk)Q  for  extraordinary  ;  but  I  thii^  ^tis  more  than  ordinary,  that  befom 
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New^Tears'Ttde  this  Apple-tree  bore  Apples  perfectly  knitted,  and  *  Kg  aS 
one's  Finger's  End. 
At  Oxfora ;   -  2.  The  like  ftrangc  Proft  was  with  us  at  Oxford.    It  was  rather  a  Raining  of 
%^n^p.^^^^  or  at  leaft  i6«»  Fr^^a«^  as  it  fell ;  which  madeftrange  IJicks  hanging  on 
5!95.n.a3i.*  Trccs^ond  a  ftrange  Noife  by  the  rattling  of  them  upon  the  Boughs  Motion  by 
p-  654.        die  Wind  ;  but  not  fo  much  as  at  the  Places  you  mention  in  Somerfet/hire :  Yet 
more  in  the  Country  about  us  (as  from  feveral  Relatcrs  I  have  heard)  than  with 
OS  here.     And  the  great  fVnrmtb  foon  after  was  alfo  with  us ;  infbmuch  that  not 
only  Bloflbms,  but  (as  was  then  certainly  affirmed,  though  I  was  not  fo  curious  as 
to  get  a  Sight  of    any)  green  Apples  were  obfcrvcd  on  divers  Trees,  par- 
ticularly in  the  Parifh  of  HofywiH. 

EffeBstf  LII.  I,  Mr.  John  Schefferus^  a  Profcflbr  in  the  Swedifh  Univ^rfity  at  Upfal^ 
"^^tbl^  writes,  That  he  had  fecn  and  had  Hares ^  which  about  the  Beginning  of  ^/>?/^r 
c«i«fn>i}jhr  and  ^ing  were  half  wfoVf  and  half  of  theirnative  Colour  :  That  in  the  midil 
ftrail'm^i^  of  Winter  he  never  faw  any  but  all  white.  That  Foxes  alfo  were  white  in  ff^tnter^ 
p.3So«       and  Squirrels  gtt^'x^^  mix*d  of  a  dark  and  white  Colour. 

That  Fiflies  arc  killed  by  reafon  of  the  Ice  not  being  broken :  Bat  firft,  in 
Ponds  only,  or  narrow  Lakes ;  next,  in  fuch  Lakes  only  where  th^  Ice  is  pret- 
ty thick;  for,  where  'ris  thin,  they  die  not  fo  eafily.  Laftly,  That  thofe 
Fiihcs  that  lie  in  (limy  or  clay  Ground  die  not  fo  foon  as  others. 

That  in  great  Lakes,  when  'tis  a  very  bitter  Froft^  Ice  is  wont  to  be  broken 
cither  by  the  Force  of  the  Waves,  or  of  the  imprifoned  Vapours,    raifcd  by 
the  Agitation  of  the  Water,  and  then  burfting  out  with  an  Impetuofity ;  wit- 
nefi  the  Noife  made  by  the  Rupture  of  the  Ice  through  the  whole  Length  of 
foch'Lakes,  which  he  affirms  to  be  not  left  terrible  than  if  many  Guns  went  off 
together;  whereby  it  falls  out,  that  Fijbes  zrc  fcldom  found  dead  in  great  Lakes. 
••    That  neither  Oil  Dor|aftrong   Brine  of  Bay-Salt,  is  truly  congealed  into  Ice 
In  thofc  Parts :  That  the  Froft  pierces  into  the  Earth  two  Cubits  or  Swedijb 
EUs^>  and  what  Moifture  is  found  in  it,  is  white,  like  Ice.     That  Waters,  if 
ftanding,  freeze  to  a  greater  Depth,  even   to  three  fuch  EUs  or  mqre;  but 
thofe  that  have  a  Current,  lels :  1  hat  rapid  Wzxsxs  freeze  not  at  all,  nor  ever 
bubbling  Springs;  and  that  thcfe  latter  fecm  even  to  be  warmer  in  Winter  than 
in  Summer. 
^•Af.Fchre      2.  M,  Fcbrc^  Chief  Secretary  to  Prince  Radzivil^  affures  us,  that  in  the 
1/531.       War  againft  the  Mufcovites  and  Cojfacks  in  Jan.  1655.  ^^  ^^^  Siege  of  Bichow  in 
ff^te  Ruffia,  all  their  Provifions  of  Spanijh  fFines  or  Peter/men^  and  Beer, 
were  in  one  Night  frozen  upon  the  Sledge,  notwithftanding  they  were  co- 
vered wkh  Straw  s   infomuch   that  they  were   conftrained  to  carry  them 
into  a  Stove  to  thaw  them,  which  they  could  not  do  in  two  whole  Days^ 
and  were  obliged  to  break  the  Veflcis,  and  put  Pieces  of  the  Ice-ff^ine  into 
•  •        Kettles,  to  thaw  them  over  the  Fire  for  Drink.     But  he  obferved  that   the 
Hungarian  Wine  rclifted  the  Cold   better  than  the  Peterjmen  5  for  it  was  not 
fo  much/fvzw,  unlefi   it  be  that  the  Butler  tranfported  it  fooner  into  the 
: Stove.     That  the  Scrue  of  a  Flagon  of  Aiua  Vita  being  put  to  his  Moutt^ 
ftuck  clofe  to  his  Lips  that  he  could  not  draw  it  off  without  drawing  Blood « 

That 
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That  ^e  Pool  cS.  the  VBbg^  C^re  cbqr.  q»Mtafe4)  ifw  Jfo.  ibonxighlf 
frpzen^  tbaxtthsze  was  but  vefy  itttje  W^er-loft  tfttv^eoo  tJ^e  fcf  ^^4  the  Bc^ 

That  JoM.  a,  1665  the  Frq^  wa3  fi).  bitter  in  Pabmd^  that  three  Soldiers  ^  ^  35** 
dy'd  of  it  in  pailiog  a  loDg  Ditch ;  and  that  divers  Peiibns  loft  fome  of  their 
Ljmbs. 

Lllf.  I.  The  paft  fTinier  168^  has  beea  lb  fcvefc  in  njy  Territories,  ^ft^^jf^ 
where  it  codd^  it  expugned  the  moredefeofihle,  and  fucb  as  were  ioclofed,  and  1683-4;  if 
it  has  ravaged  all  that  by  open^  ;ajid  were  abroad,  without  any  Mercy«  ^  J*  ^^V- 

As  to  Timhr-Trtesj  I  have  not  many  here  of  any  conGderable  Age  or  Star  ^^559!  '^ 
cure,  except  a  few  Einsj  which  (having  been:  decayed  fnany  Years)  one  cajV 
not  well  find   to  have  receivied  any  frefh  Wounds,  diftioguilhabie  from  old 
Cracks  and  HoUowneiTes ;  ai;d   indeed  I  am.  told  by  divefs,  that  Eims  haft 
not  fiiflfered  as  the  great  Oais  have  done  ;  Jlor  do  I  End,  amoDgft  innumera*^ 
hie  of  that  Species  (£/wj)  which  I:  have  planted,  and  that  are  1.  now  about 
twenty-five  and  thirty  Years  Handing,  any  of  them  touched,:  The  iame  lob- 
ferve  of  Dmes,  fFabuas^  A/by  Beacb^  Hmhb^ams^  Birck,  Q?efiiut^   and  other 
Forreders.     But,  as  I  laid,  mSqe  are  young  comparatively  ;  jsmd  yet  one  would 
think,  that  (hould  leis  proteft  them,    becaufe  more  tender:  So  as  it  feems 
the  Rift'mg  fo  much  complained  of,  has  happened  chiefly  among  the  pvei^ 
grown  Trees,  cfpecially  Oaks.     My  Lord  H^tymoutb  made  his  Lamentation  to 
me,  and  fb  has  the  Earl  of  Ch^erfield^  Lord  Ferrers^  Sir  fFUUqm  Fermor^  and 
others  concerned  in  the  fame  Calamity  ;  which. I  mention,*  becaufe  of  their 
diftant  Habitations.     But  if  rightly  I  remember^  one  of  thefe  noble  Perfons 
lately  told  me,    that  fince  the  Tbaw^  the  Trees,  which  were  exceedingly  fplit, 
were  come  together  and  clofed  again  ;  and  I  eafily  believed!  it :  but  that  (hey 
are  really  as  fcdid  as  before,.  I  doubt  will  not  appear,  when  they  lliall  comeij^ 
be  examined  by  the  Ax,  and  converted  to.U&.    Nor  has  this  Accident  h^fsh 
pen'd  only  to  {Unding  Timber^  but  so  that  which  has  been  fellM  and/eaibn^ 
as  Mr.  SJbf/bj   the  Mafter-builder  in  his  Majsfty's  £bip-Yard  h«re  informed 
oje.  .  ^ 

As  for  Exotuks  ;  I  fear  my  Cork-Trees  will  hardly  recover.  .  The  Onfia^ir 
nefciitan  or  U^feXbefimt  is  oirgid  wirh  Buds,  and  ceady  to  explain  its  LeaE 
My  Cedars^  I  think,  are  loft  :  The  Ilex  and  Scarlet-Oak  not  (o :  The  ^rhit 
tusy  doubtft]!,  and  io  are  Bajii^  but  ibme  will  efcape,  and  moft  of  (hem  ror 
pullulate  and  Ipring  afreifa,  if  cut  down  ne^  the  Earth,  at  .the  latter  End 
of  the  Month.  The  Sattcb-Fir^  Spruce^  and  white  iS/fl«j^.  (which  Jaftufes  \A 
i&T  ui  its  tender  Buds  by  the  Springs  Fiifii)  have  teceived  no  )[)amag« 
this  jyinur  ;  I  cannot  £iy  the  fame  of  the  iPine^  which  bears  the  greats 
Cone,  but  other  NorwofS  and  Pmafiers  .afc^efflt  iMttrtl  is  only  difcolourcdi 
aod  fome  of  '^t  woody  Brandies  mortifiod,'  which  being  ^ut.  to  the  Q^icI^ 
win  loon  put  forth  ag^in,  it  being  a  facculent.eiant.  An^pngft  mt^briAi^ 
tt0Jmary  \a  tOX^\^  l^ft  \  ^^d^ib  <univeri^XI&ar>i8  the .  Ds%u&ioo  of  ithis 
etceticnc  Plant  (not  oaly  ever  £»^i2»^,.^but  .our  neighbcarCoubtries' mom 
Sooth ward^  that  we  xnuft  4-aife  oar  next  .Hc^asa  fircon.  j%.  &ed;  B^&t^ 
or  Sea-Purflai»  (of  which  I  .had  ar  pr^tty/icTodge)  is  aifo  perished,  aod*  Ssk 
anodier  of  'Flrmh^tjks^y:i:Si^^  tbtiit  :ifi2>cGh»d% .  md 
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Ibme  to  Death,  efpecially  fuch  ^  were  kept  (horn  in'  Pyramids;  but  amongft 
great  Numbefs^  there  will  divtn  dcape,  after  they  are  weli^^^^'i,  that 
is,  with  a  tough  Hazel  or  other  Wand,  to  beat  ofF  their  dead   and  dufty 

'  *  Leaves,  which,  growrng  much  clofcr  than  other  Shrubs,  hmdcr  the  Air  and 
Dews  from  refrelbing  the  in«eriov  Parts.  <  This  Difdp^ine  I  ufe  to  all  rny 
T&nfiie  Shrubs  with  good  Succels,  as  oft  as  a  Winter  parches  them.  The  Ber^ 
ry-bearing  Anm^  (which,  if  well:  undcrftobd-and  cultivated,  were' the  only 

,1.  beft  Succedaneum  to  Cyprtfs)  )x9i%  not  iuffered  in  ithe  le^ft  ;  it  perfedly  re« 
;  fembles  ih^  Cyprefs^  and  grpws  very  tall  •and  thick.  I  think  the  Arbor  Thuya 
;  it  alive,  and  to  is  the  American  Acaci^  AcOMtbus^  Paliurus^  Pomgranate^  my 
iMun^inus  looks  fufpiciouily  :  Some  large  and: old  Alatumus^s..2LTt  kill'd,  e^ 
fpecially  fuch  as  were  more  expofed  to  the  San,  whereas  thofe  that  grow  in 
'rtie  Shade  e(cape ;  the  Reafon  of  which  I  cohjt^ure  to  bey  from  the  Reci- 
pnocations  of  being  ibmewhat  relaxed  every  Day,  and  then  made  rigid  and 
&\S  again  all  Night,  which  bending  and  unbendiog  ib  often,  opening  and 
d^fing  the  Parts,  does  exceedingly  mortify  them,  and  all  other  tender  Plants  v 
whilft  thofe  which  grow  in  ihady  Places,  undergo.but  one  Thaw  and  Change; 
liAod  of  theje  will  yet  revive  again  at  the  Root,  being  cue  clofe  ta  the  Ground. 
The  PbiJfyreefjy  Aupifii^  and  SerratifoUo^s  (both  of  them  incomparably  the  beft 
for  ornamental  Hedges  of  any  of  the  Perennial  Greens  I  know)  have  hardly  been 
ienfible  of  the  leaft  Impreffion,.  more  than  tarnllbing  of  their  Leaves:  no 
more  have  the  Spamjb  jtafminesj  and  PerjSan  v  and  1  enumerate  thcfe  Partir 
xulars  the  more  minutely,  that  Gentlemen  who  are  curious,  may  take  notice 
«irhat  Plants  they  may  truft  to  abroad,  in  aU  Events  v  for  I  fpeak  only  o£  fiich 
.as  are  expofed. 

•  I  need  fiiy  nothing  of  Holfy,  TeWj  Box^  Jmiper^  &c.  (hardy  and  fpontanc* 
-#us4o  our  C)untry)  and  yet  to  my  Grief  I  find  a  //(^/^  Standard  of  near  an 
'hundred  Years  old,  drooping,  atKJ'  of  doubtful  Afpedt  v  and  a  very  beautiful 
Hedge  (tho^indeed  much  younger)  being  clippM  about  Mcbaebnasj  is  mortis 
fied  near  a  Foot  beneatKthe  Top,^  and,  in  fome  Places  to  the  very  Ground  i 
^3S  there's  nothing  fccms  Proof  againft  fuch  a  Winter^  which  is  late  cut  and 
«xp6sM.  This  .Hedge  does  alfo  grow  againft  the  South,,  and  is  very  ruflet, 
whilft  the  contrary  Side  is  as  frejhand  geeen  as  ever  -,  and  in  all  other  Places  of 
my  Plantations  that  are  (haded,  the  unlhorn  Hollies  maintain  their  Verdure^ 
md  are,  I  judge,  impregnable  againft  all  A(I|iultsof  Weather.   / 

*  Adfiong  t\it  BruilSrees\,  zndA^als^  none  leem  to  have  fuffer'd  iave  Figs  ^ 
but  they  being  cut  down,  will  fpring  again  at  the  Root.  The  ITtnes  have 
tksaptdy  and  of  the  Efcuknt  Plants  and  Salads  moft,  except  ArticbcJ^s^  whtcK 
are  pniverialty  loft  \  and  ^at  I  prefep  before  .any  Salad  whatever  eaten,  raw^ 
when  young,  my  Sasnpire  is  all  fiotced  to  the  very  Root  r  How  to  repair  m^^ 
lyofi,  I  know  noc,  for  I  could  nevec  make  any  of  the  Seed,^  which,  came  frocn 
the  Rfick  Sam^e  (tho*  mine  were  of  the  very  kind)  to  grow. 

The  Artorefeeul  and  other  Sedtems^  Ahes^  &c.  (tho^  housed) j)cri(hed  wicH 
me ;  but  the  Tucca  and  Opwaia  efcaped,    Tulips  many  are  Im^  and  fo  the 
C^f^antmft  Narqffksy  and  lix:h  ^ubiufie  as  were  not  kept  in  the  Chimneyu, 
Corner,  where  was  continual  Fu%.    Some  Ammmes  appear,  tho*,    I  believe^ 
toMOf  aie  »tted^  Bat  I  have  naade  ao  grcatSearck  in  the  flowery.  ParterrcL  ^ 
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^nly  I  fiod  that  moft  Capillaries  fpring,  and  other  humble  and  repent  Plants, 
notwithftanding  all  this  rigorous  3eaibn. 

My  Tartoife  (whic;h,  by  his  conftant  burying  himfclf  in  the  Earth  at  Ap- 
proach of  Winter,  I  look  upon  as  a  kind  of  Plant- Animal)  happening  to  be 
obftnided  by  a  Vine-Root,  from  mining  to  the  Depth  he  was  ufually  wont 
to  inter,  is  found  ftark  dead,  after  having  many  Years  efcaped  the  fevered 
WintsTS.  Of  Fj/b  I  have  loft  very  few  5  and  the  Nightingales  (which,  for 
being  a  (hort-winged  Bird,  an  fo  exceeding  fat,  at  the  Time  of  the  Year, 
wc  commonly  fuppofe  to  change  the  Climate  i  whereas  indeed  they  are 
then  hardly  able  to  fly  an  hundred  Yards)  are  as  brifk  and  frolick  as  ever, 
nor  do  I  think  they  alter  their  Summer  Stations,  whatever  becomes  of  them  all 
Winter. 

.  In  this  rigid  Seafbn  nothing  feemed  more  forprifing  to  us,  nor  more  gene-  2b  BWbMt*' 
rally  known  to  bf  true,  than  the  cleaving  or  ^lining  of  Trees ;  as  of  the  Elms  n.  165. 
by  Mr.  iMglefs  Houfe,  the  Minifter  of  I'antwartb^  and  Jfhes  of  confidcrable  ^'  '^^ 
Bulk  and  Value,  defigned  for,  and  capable  of  divers  Ufcs,  as /if?«^-Afi/AP^j, 
Dreflcr- Boards,   and  other  neceflary  Gkrcafions.     Alio  IVallnut-^rees  in  divers 
Places  have  fiiiSered  by  this  Calamity,  and  proved  extremely  ckft ;  though 
indeed    it    hath    been   moft   frequent   among   Oaks^    many  of  which  have 
been  divided  to  great  D<^triment  in  England^  lome  being  lb  rent,  that  a  Man 
may  fee  through  them,  and  that  many  times  the  Cracks  came  with  (0  great 
Nolle,  that   as    it   is  related   from  l^edwood-Forefi ^     they  made  fuch  a 
Noiie,  that  the  Keepers  there  thought  that  the  Deer  were  (hot  by  the  Peo* 
pie  o(  the  Country  %  and  that  in  feveral  Parts  they  were  heard  as  loud  as  Guns, 
/bme  having  been  cruelly  afirighted,  efpeciallyin  the  Evenings  or  Nights,  as 
they  have  palled  within  the  Hearing  of  this  lb  unexpected  and  furprizing  a 
N^fe.     Which  Rifts  or  Clefts  were  not  at  all  to  the  fame  Point  of  the  Com- 
pais,  but  fometimes  on  one  fide  only,  ibmetimes  two,  and  Ibmetimes  three, 
andfbmetimes  four  feveral  Places,  dividing  or  quartering  the  Tree,  and  ibme- 
times quite  through:  and  thefe  Ckfts  were  not  only  in  the  Bodies,  but  con- 
tinued into  the  larger  Boughs  and  Limbs  of  the  Tree,  and  ibmetimes  deicen- 
ded   into  the  iiiperficial  Roots,  but  not  to  thole  very  deep  in  the  Earth  ;  the 
Froft^  chough  extreme,  not  reaching  confiderably  deep,    coniparatively  to 
the  Roots  of  Irees^  and  the  hard  binding  of  the  Earth  being  io frozen^  would 
not  eafily  admit  of  CompreiTure  :  But  feveral  (hallow  Roots^  lo  knotted  and 
knurled,  as  not  to  be  wrought  upon  with  Beetle  and  Wedges,  are  known 
to  be  cltfi  by  the  Frofi.    But  ic  is  much  to  be  doubted  and  iufpefted,  whe- 
ther any  fuch  cl<mn  Trees  were  (o  perfectly  ibund  and  faithful   Timber, 
V  proved  by  the  Saw  and  Ax,   as  they  ought  to  be;   for,  if. lb,  all  might 
equally  fuffer,   the  Air  having  impsutial  Acceis  to  one  as  well  as  the  o- 
tber ;  but  ibme  being  ta^fLen  with  this  Difeaie,  and  others  left  untouched,* 
there   ceruinly  was  ibme   Cau&  or  DefeA  in  thofe  liable  '  to  it,    rather 
than   the  reft.    A  great  Part  of  the  Cauie  of  it  is  fuppofed   to  be  Imper-. 
fe&ion  in  fuch  a  Tree,   and  that  generally  from  the  too  large  Sap-Vejfels 
and  unnatural    Cavities  therein,    which  ibme  call  Windfhahn^^  and  fome 
fd  Trees ;    the  jCaufe  whereof,  reniaihs  yet  !to,be  examined,  whether  the 
"      of  the  Wmd  may  notj  with  its  great  Weight  and  Force,  taking' 
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the  wh(ile  Ti-eft  wtrfi  Its- Boughs,  Limbt  and  Body,  having  one  End 
firnvly  fixed  in  the  Earth,  at  fome  Age  or  other,  as  wdl  work  wrack,- 
and  make  Splintering  and  ftrctiched  Pbrcs,  Paflages^  Cavities,  and  Tuch  like, 
in  a  live  and  growing  Tree,,  at  fomc  times  of  Continuance  of  fe'tbrce  with 
its  oft  repeated  beating,  twifting,  arid  preffirig.Blafts;  as  Wdl  as  the  bcft  chb- 
fen  Maft  of  'a  §hip  may  fi^er  Damage  by  the  feme  Caule,  even  to  tot^l 
Fraction,  by  fome  this  is  &ppofed  to  proceed  from  EaAhqiAke^f,  but  whe-. 
ther  or  not^  k  fti  to  be  exammcd.  Bat  the  Opinion  of  fome-fcems  not  td 
be  extravagant,  *ho  think  it  to  be  ah  original  Diftemper  in  the  Tree, 
ahd  to  prbceed'from  the  Soil,  or  rather  an  innate  Difeife.from  fome,  thobgh 
undifcerniWe  Imperfeftfon  in  the  Seed  k  felf,  and  yet  not  fortmch  but  that 
they  live  niany  Years,*  and  grow  to  great  Bulk  and  Stature,  being  obfcrved 
to  bear  felfer  Leaves  and  fmaller  Acorns  ;  but  whether  the  Soil  be  con^ 
cerned,  it  may  be  urged,  that  the  Trees  ab6ut  0>{/%r^r  Weft  ward,  are 
generally  affeded  ^ith  this  Difeafe,  and  thofe  from  the  Eaft-fidc  prove 
excellent  found  Tinibcr,  tho*  the  S<fils  fcem  to  refemblc  one  ano- 
dier. 

But  by  what  Means  foever  this  may  come,  it  is  certain  that  fome  Trees 
are  much  more  found  than  other,  and  that  fome  prove  full  of  inbred  Difeafes 
and  Cavitids,,  before  they  are  cut  down,  which  Cavities  and  ftretch'd  Veffcls 
being  fill*tl  with  too  great  a  Quannty  of  aqueous  and  undigefted  5<ap,  as  it 
were  bydro^icdl^  |for  it  is  thopght  that  the  genuine  and  natural  Sap  of  thefc 
buF  naiivc  Tfces,.  though  undergoing  Condcnlation,  will  remain  fecure  and 
ikfe  v^  as  may  be  fuppofed  from  tliofe  that  are  well  and  firmly  ftanding)  arc 
thereby  rertdfed  capable  of  not  only  Condenfation  but  Glaciation  alfo  by  the 
Continuance  and  Severity  of  the  Air's  fri^efa£lfoe  Power ;  which  bdng  liif- 
fici<?ntly  known  to  employ  more  Room  being  Ice,  than  formerly  Liquid, 
tnigHt  probably  caufe  t\itit  Breaches  \  and  if  wc  confider  the  cxpanfive  Mo- 
tion atid  Spring  of  the  Air  included  in  the  Cavities  of  the  J^r  Vejfel,  fuffcring 
more  Preflhre  than  they  are  patient  bf,  firom  the  coagulated  and  contiguous 
aqueous  Parts  then  congealedj  we  may  be  induced  to  fuppofe  thiit  ftrepitous  E- 
ruptions  to  proceed  from  thence.  But  i^hether  Mr.  Hobbfs  Hypothefis  will 
certainly  hold,  that '  the  Swelling  is  daufed  by  the  Intrufion  pf  the  Air,  is 
fcmewhat  to  be  doubted* 

*  It  need  not  '^rove  troubleforte  tt)uny  to  think  the  he  to  be  able  to  tear 
^tbaks  OP  other  Trees,  who  Khali  cbnfider  the  great  ?brce  and  c^aftick 
Power  thereof  \  whereof  that  moft  excellent  and  leuriotifi  Pliilofopher  of  ouf 
4ge,  Elqutre  fi^/?hath,  in  ^is'HiJiory  ofColdy  fet  fbrth  ifevcrkl  Exoerimetits 
ahd  Example-, 'as  V^flels  of  feverarkmds'of  Wctals'^ng  made  ftrortg  on 
purpofe,  aind^  filjM  with  Water,,  cfofe  ftopp*d,  and  cjtpofcd  to  the  CoM,  whichi 
Ijeing  not  capable  of  Vidittandirig^  the  ex^anfive  Force  of  the  inctefed  Ice^ 
faave  been  found  chft  and  broken  j  as  for  Inftance,  the  ftrohg  Barrel  of  a 
6iin  clofe  flopped,  with  Wutcr  tn  it,  andjff-^awr,  batfi  proved  rent  Idng- 
Hjfays,  and  nevijr  'aci;oiSHthte  Veffil,  nor  &)dies  of  the  Trees  we  here  mcn- 
Vfoa.  Another  timft  a  Brafi^Vctel  of  a  CyHndrical  Form  being  niadc  not 
ihore  than  five  Inches  dee|>,  and  rtot  two'  Diameter,  fitted  with  Water,  sind 
i^teiwafds  fiiOin^  b^bne  Night  lifted  vflf  the  Cover  |ntpar'd-aAd  clciely 
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fitted,  with  a  WdgHt  tJ'B&Y-Tix  Bodnds  that  ivas  Jaid  upon  k.  Qbmttt^  Se* 
Cietary  loiiic  Dokc  of  iifc^Keiir^  Embtflff  into  i&g^,  '^is  us^  riiat  m  the  Ci- 
ty of  Msjaw  he  obferwed^  (the  Cold  being  very  inteofe^  tiie  Earth  to  be  deft 
maay  Yards  in  ktigtli,  and  a  Foot  broad,  which  accordii^  Do  Coo^sdmie^ 
wti  oecafioncd  fay  the  Heaving  and  Swelling  thereof  to  enlarge  its  Room,  a< 
htre  we  fee  Ice  cmckt  and  cleft  confidcrably  long  aiid  broad,  aax)rding  to  19 
Tiiidnefi  along  the  Ridge  or  tnrgid  Part  thereof*  And  that  ihe  Earth  doth 
fo  rife  when  frozen,  is  eafiiy  made  manifeft,  by  lidle  Sticks  tir  Flams  (et  into 
ik Ground  againft  the  approaching  Winter,  which  being  rifen  two. or  three 
lodes,  or  more,  according  to  the  Dq)ch  and  ^Fi'^f^g^  oi  the  Frdfl:,  and, 
opQD  die  Thaw,  the  Earth  finking  to  its  former  Station,  leaves  i]he  anfised 
Plams,  with  thehrfRopts  naked,  above  Ground,  as  it  were,  fpewedout.  And 
00c  Ach  motft  Bodies  only,  but  ^detals,  as  Brais,  Iron;  i^c,  have  been 
firdfcd  in  tha  Time  of  being  frozen,  as  hath  been  proved  by  Clocks,  Locks, 
9iA  other  Inftnunents,  and  become  laxed  and  pliant  again  upon  the  Thaw. 
Many  more  Examples  might  be  eafiiy  produced  to  induce  us  to.the  Thoughts, 
that  the  Sap  is  not  right  and  genuine  in  fuch  ill-difpofed  Trflcs*  and.that  Ice 
n^ht,  upon  doe  Examination,  be  found  in  any  itich  burilen  Bodies,  as  we  are 
informed  have  been  found  and  ob&rved  by  ibme;  and  if  Ice,  then  Crefiure^ 
and  if  Prcffinre,  then  Breaking  and  ^xplofion. 

It  may  be  doubted  too,  whether  ibme  of  thefe  Trees  thus  liable  to  the 
Pury  of  the  Imft,  have  not  been  C^ltie ;  :a  Terch  commonly  u&d  among 
Twier^MnrbMs^  and  by  thera  avoidied  *,  which  is,  towards  the  Middle  of  the 
Tree,  among  the  ^0»»/ Cir^/f^,  feme  one  is  mudi  larger  than  (^the  reft,  and 
the  Si^VeJfels  there  feem  much  extended  beyond  their  Fellows ;  and  upon 
deavif^  or  iiiwing  fiich  a  Tree,  that  inclofed  or  inward  Heart,  ,Part  thereof 
where  that  Circle  is,  will  flip  and  drop  from  the  other  Part  ofc^times  without 
tay  Force  to  divide  it,  as  an  Inftmment  out  of  a  Cafe  or  Mould  made  fit 
for  it. 

Some  fiippoie  that  theie  tmdfiaken  or  £^V  Trees  may  be  known^  or 
tuatlj  gueffixl  at  by  the  Out-fide,  when  growing,  by  the  great  iRibs,  two, 
three,  orfoor  in  a  Tree  from  the  Bottom  to  the  Branches,  and  that  they  havt. 
been  aflSrded  fomewhat  confiderably  withthb  SMeafe  before,  and  perhaps 
th^  (tho*  not  in  {o  great  a  Meafure  as  now),  and  the  FiiEires  dofed  up  a^ 
gaio*,  as  we  iee^  tl)e£e  do  quickly  after  the  Froft,  inibmuch  that  it  is  Icarca 
dilbernible  already,  and  the  Bark  not  having  been  divided  from  the  Body,  up- 
on  coming  logtther  again,  each  turn  and  twift  of  the  Grain  fitdng:  its  Place^. 
pNwe  hiSb^  and  idgorcufly^  growing  r  But  that  ever  fiich  Tiees^  will  prove 
whok  and  ifinitid,  doth  fearcely  cdnfift  with  Reafoo  or  our  prefent  l^houghcs. 
Aod  this  Calamity  hath  not  been  found  in  Trees  only  that  werefrefli  and 
ftuiding,  buvalfoki  Tree&cat  down,  as  is  affirmed  by  Mr.  £^  and  others  j; 
hit  Qotwitliftandtng  it  oa.  thought  no  be  only  among  fiich  di&afed  Trees  as 
He  befoR-^mflMtkined* 

Alt  it  is  yec  10  be  qiKfttoiledwiletfaer  A^ar^  have  proved  cleft  and  crackt 
dongdier Bodies  byttfae  &me'W4iy  and  Reaibtv  as  ^i^^-Tr^a; ,  which  Decay 
is  efpecially  ^to  beifaen'on'Walls  ei(pofed  to  the  Southern  Afpeft  y  ib  that  the 
Sua,  oar  4W6oftoaaod>#mnd,t  miw^  pMMfpd^^or  great  Enemy »  by  dwfring  and 
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itlaxing  the  Sap  every  Day,  and  then  being  frozen  and*  made  iliSF  again  e^ 
very  Night;  which  often  Repetition  of  bending  and  unbending,  fdteDiQgaod 
hanining,  the  vivid  fpirituous  Juice  being  deftroyisd,  and  Day  and  Night  the 
Drought  vigoroufly  afting  (the  Sap  being  this  Year  diibrdered  and  furprized; 
not  gradually  ieafoned  even  before  Micbaebms-Day^  and  the  fre(h  Sap  to  (iip- 
ply  its  DefeAs  being  wholly  detained  from  aridng,  there  then  •  being  none,  or 
very  little  Exhalations  or  Evaporations  arifing  out  of  the  frozen  and  bound 
Earth)  thefe  poor  flender  Bodies  filPd  only  with  thin  and  not  viicous  Sapj  have 
proved  as  great  Sufierers  as  if  by  Amputation  they  had  been  deprived  of  their 
natural  Sufenance ;  for  if  they  could  have  none  from  the  Earth,  and  their 
own  true  Juice  mortified  ;  and  it  be  certain  that  emne  Siccum  /iffetit  bumuittm^ 
it  will,  follow  that  fuch  Branches  will  by  the  Cpnftancy  and  Continuance  of 
fuch  Sevrity  (the  Day  being  as  bad  as  the  Night)  prove  as  dry  as  Sticks  cut 
off  long  before:  whereas  thofe  of  this  kind  and  other  forts  alio  growing  in 
more  Aadowy  Parts,  and  undo-going  but  one  Change,  have  remained  in 
good  Condition,  efpeciaUy  anK)ng  red  Grapes,  which  feem  much  more  hardy 
than  white  ones. 

We  ice  othtrWaHFruits  on  the  fame  Pofitbn,  as  Apriiocks^  Peaches^  PlunAs^ 
Cherries t  Qcc.  are  not  at  all  injured  or  prejudiced  by  the  Weatiier,  which  are  of 
a  more  clammy  viicous  Juice :  Thefe  we  fee  run  fbmetimes  and  give  Gum^ 
bat  the  Leakage  of  Vines  is  as  thin  as  Water  \  which  different  Juices  and  Saps 
in  other  Trees,  and  the  Degrees  thereof,  as  well  thofe  with  deciduous  Leaves, 
:as  Ever-greens,  may  prove  ibme  Caufe  oif  the  Weakneis  and  Decay  of  feme, 
whilft  that  of  another  ibrt  (tatiding  by^  remains  frelh  and  vigc»ous,,  only 
^aj^nated,  fedate  and  quiet,  waidng  for  the  ben^n  Sun's  Beams  to  afhiate, 
ienify,  and  put  its  Spirits  in  Motion,  and  its  comfortable  Refrefhmoit  toarife 
in^ue  Seafbn :  And  perhaps  according  to  the  Degree  of  this  Qualification  in 
Trees  and.  Plants  (Ibme.  being  much  more  fluggifh  than  other)  may  be  tbe 
Caufe  of  their  earlier  or  later  Germination. 

It  is  eafily  obferved,  that  in  dry,  mountainous,  rocky  and  barren.  Plan  ca- 
tions, where  Trces^  Greens,  and  other  Plants  having  been  fpariagly  fed,  and 
4iot  pamper'd  with  fuch  Luxuriance  and  freenels  of  Sap,  as  in  the  Vallics 
and  richer  Soils,  have  efcaped  tolerably  well:  and  thb,  which  in  other 
years  .proves  their  Poverty  and  Difeafe,  now  makes  them  infult  over  thofe 
growing  in  the  fatter  Valjies,  proportional  to  the  Height  of  the  Hills  they 
grow  on. 

We  mayobferve  Trees  all  the  Winter,  while  the  ^^  remains  condenfed^ 
to  be  &fe  and  well,  but  if  a  fiattering  ^po  early  Glance  happens  in  the  Stpriag 
to  fet  their  Parts  in  Adbion^  and  the  Juices  to  become  fluids  and  afudden  Mu« 
tatioo  of  that  Warmth  to  a  frelh  return  of  Winter  (which  too  frequently  hap* 
pens  in  JEngbnd)  that  then  we  have  not  only  our  Hopes  of  that  Year's  Fruit 
]bjafted^  but  even  .;the  Pa0ages  ia  ihc  JBraaches.  and  Boj^ghs .  fto{^)ed,  and 
the  crude  Sap  fettling,  comrhonly  called  Bliti^  (though  there  foe  many 
Causes  ot  the  £Se£b  which  go  under  that  Nodon)  beo^aiea  a.  Difes^  in 
Trees  equal  to/that  of  Cbtl-htanes  in  Juvenile  Blood,  ¥^bich  Ibmetime^  takes 
whole  Trees^  and  fbmetimes  Branches  only.  Hence  is  fiippofed  the  Decay 
of  the  Ql^U^Aury  ^(borny  whofe  Ad&i&^c  hsing.ibctairoea.'  Mch^knas  ^  aoil 
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Cbri^mMS^  being  &pp9jr  preparod  by  the  Be^nniflg  of  the  hard  Rvfi^  which 
lutthalinoft  afirigbted  jc  out  of  itsl^fe. 

Some  Trees  and  Shi>ibs  fcero  to  .have  their  Veflels  and  Paflagps  fo  ftreight- 
hed,  tfid  as  it  were  Airunk  with  Ci^ldy  that  they  appear  equal  to  a  human  Bo- 
dy Sbtew-Jbrunk  or  Parafyfkk^  that  is,  not  without  much  Trouble  able  to  move 
or  bear  bis  decaying  Linibs :  Thus  we  fee  Tr^^j  with  their  Bark  ihrivel'd, 
with  (heir  Pai&ges  half-ftopp'd,  whofe  Sap  now  only  iqueezing,  and  difficult* 
lypaffipg,  hath  much -ado  to  force  its  Way  through  the  dry'd  and.  narrow 
Pores  and  Paflage« pt. ^he  Bpdy  ^nd.  Branches:  And  fometimes  this  Diftcm-^ 
per  is  fo  prevalent,  that  whole  Branchesof  a  Tree  are  killed,  when  the  other, 
Fvtisindi6S:rentwelL  .    .  .\      i 

.  Some  X'iquid&,«.ilich  as  Efftntiai  Oilsy  do  r^her  (brink  tbaa  increafe .  being 
bcmk  y  and  Em^rm^fical  Qils^  will  hardly  freeze  but  wafte  ^.^bich  Con* 
fiderauon^  may  iciilocir.ttie- Thoughts  of  what  fbme  Trees  are  made  of,  or  dp^ 
abound  in,  as  Firv  Pines^  &c.  which^are  capable  of  enduring,  the  C#^  of 
Horwaj^  and  other  Countries. 

What  ^mber-^rees  h^ve  fu&red,  are  above  fpecified  v  but  divers  others  of 
our  native  Trees  and  SJmibs  have  fcarcely  proved  able  to  witbftand  the  Force 
of  fo  rude  an  £nemy.  :  Tew  and  Ualfy  (Things  whole  Tenderneis  was  never 
iufpe&ed)  wepe  in  fome  places  quite  kiU'd,  and,  in  many  Places  (o  difcourag'd^ 
lofing  their  Leaves^  af>d  blemifhing  the  Bark,  that  it  is  to  be  feared  (he; 
will  never  take  on  their  priftine  Splendor  and  Verdure  ;  the  Fm^  in.  mlany 
Places  quite  killM,  and  in  nK)ft  Places  cut  down  and  fprlng  again^  but  often 
the  Reiiirredion  in  vain  expefted.  Common  Broom  ptx>ves  a  Degree  luurdier.. 
In  hnyt  Places  the  funny  Si^  of  a  Jwtifer  Bujh  proves,  fcorch'd  between  ^uik 
and  Cold^  but  that  prpyes  one  of  the  mod  hardy  of  our  iMxv^  Greeny  \,  fo  that 
it  is  haid  to  fay  what  is  Winter-proof  evea  among  our  Natives,  except  JEE^a;  and 
hf^  which  iiand  in  Defiance  of  all. 

In  the  Gardens  (which  are  generally  Nurfeties  of  ExoSkks^  and  from  warm. 
Countries)  this  Calamity  hath  principally  bent  its. Force  againft  ff^nter  Greens^ 
ibclras  dUuermis  (commonly  known  by  the  Name  of  Pbilbrea)  and  the  true. 
Pbil^^a  alio^  which  ace  generally  kill'dv  though  fome  upon  cutting  down 
^ring  again.     Alio  common  Baj^s  feem  in  moft  Places  to  be  kilPd  down,,  and 
L«Kr^/(eldom  proving  impatient^  is  in  fome  Places  kilPd„.  in  fome  Places  hal£' 
dead;  Rofmary^    Lmru^ine^   HaUmuSy  Arbulus^  white  ^^^m;;^,  and' other 
which  feldom  fail,  are  generally  killed  through  the  whole  Country.     But  in  all' 
ibA^  and  other  fiich  like^   in  mountainous  and  dry  Places  (as  was  before  ob* 
fenred^there  is  brilk.  Life  and  Verdure  yet  remaining,,  tho^  rarely  to  be   met 
with ;  but  however,  enough  to  retain  t^  fcveral  Species  among  us.    But  if  for 
the  foture  in  fiich  Times  of  Extremity j^  the  Superficies  of  the  Ground^  and 
Bodies  of  fiich  Things  her«  recited,,  and  Ftg-trees^,  were. well  covered  withx 
ftrawy  Matter  to  keep  off  the  Froft^  it  might,  lb  preierve  them  as  to  fpring^ 
out  pIcDtifolly  the  Spririg  following^  t^o*'  their  whole  Tops  bcmg  too  large 
and  high,  and  thereby  incapable  of  fuck  Covering,  m^ht  lofe  their,  prefenc 
Leavo  and  Beatity  v  which  mi^t  fro.m.fu(:h  Reljpringing  be  eafily  repaired^. 
and  grarc  mudi  more  jjatisfii&ot^  than  to  begin  the  %9rld  anew^  as  we  are 

generally; 
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getieraltf  fbrcM  to  dafer  Qfpr^SU,  ^ich  were  oitsd  (o  Wfaicfdieai  Qnaioenis 
both  in  Summer  and  Winter,  now  it  pip6<i^ng  a  wry  ratfe'Tking  toiae  tm&mtL 
Silive ;  in  fbme  Places  there  appears  fdme  lingring  Life,  though  icarcdy  ;iitffi- 
dent  to  recover  the  whole ;.  but  in  moft  Places  they  are  quite  dead,  that  have 
faced  fOTty,  fifty*  or  fixty  Wintsers  before.  ■ 

Alio  among  thofe  with  Deciduous  Leaves^  divers  have  be^  Suflferers,  as^« 
borjud^y  young  T^hnt^rets\  though  thofe  of  a  con&derablc  Suture  have  pretty 
Well  cfcaped ;  Paliurusy  the  Ateppn^Ajbi  in  fome  Places  t\it  Lxit/iTrieexvLtvi  in 
mod  fledges  the  great  common  Bramble^  and  fome  other^  w^icfa  upon  cutting 

^o fome  or  ttioft  of  them  Spring  again. ...      «  . 

Bu^  fuch  Greens  alio  as  we  receive  from  abroad,  and  are  die  Glory  of  warmer 
Countriesy  and  very  rare,  curious  and  plctalant  with  us,  fuch  9&Ora9^s^  Lemms^ 
Mjfrtlesy  rdfrngranates^  and  the  perfuming  Jafmnes^  and  ^div^rs  other  Ramies, 
which  are  tifually  kept  in  Pots  and  Cafes,  tor  the  Conveaience  of  removing 
them  itito  Green  Htmfis  dLndCanfirvatnries^  not  being  able  to  endtire  our  mild- 
er Winters,  have  in  many  Places  extremely  (uflFered,  efpccially  in  Houfes  ot 
weaker  Defence  :  But  where  the  Skill,  Care,  and  due  Management  of  their 
Keepers,  have  met  with  the  Convenience  of  good  warm  HouTes,  with  keep- 
ing conftant  Fires  (which  is  a  Matter  to  be  regulated  with  great  Diicretion) 
according  to  the  Proportion  of  which  combining  Qualifications  the  Plants  have 
eTcabed  ;  as  in  fome  l^aces  moft  of  them  are  well,  and  inibme  Places  half, 
and  in  foipc  Places  all*  dead. 

Among  Plants  J  Herhs^  and  Flowers^  there  hath  been  great  Deftrudlion  alfo, 
amd  many  of  common  Ufc,  as  moft  of  the  Arficbokes  in  England^  and  fPpMr 
ColifiowerSy  Sagfj  Tlymei  Ma/iick^  Lavender j  Lavender-CoUm^  2inAdWtrs  other 
were  generally  kill*d  ;  except  fuch  as  happened  to  be  new  planted  that  Year, 
mdib  low,  that  they  had  the  Enjoyment  of  the  kind  covering  of  a  littles£»9tt;, 
Which  proves  the  nioft  natural  Feeding  and  warm  Cbvering  of  any  Thing 
to  be'  mention'd-,  but  what  peeped  its^Head  above  it,  ieemed  in  great  Danger 
of  beityg'kill^ ;  and  as  we  may  fee  in  the  Corn-folds^  that  thofe  Sides  of  the 
Lands  of  Corn  facing  the  South,  where  the  Snow  was  melted,  and  the  Com 
deprived*  of  its  Covering,  the  Want  proved  deadly,  and  in  many  Places  Hut 
biand  men  wefe  forced  to  begin  again  in  the  Spring  ix>  plough  and  fow  other 
Grain  ;  which  may  e?fily  teach  us  rather  to  hesipSnow  upon  our  Herbs  and 
Flowers,  than  fancy  4t  z  cold,  unkind  Enemy. 

'  But  after  all  this  Repetition  of  Sorrows  we  arc  to  comfort  our  ^Ives  that 
iuch  De^udlion  and  Calamity  happens  but  very  rarely,  the  like  having  not 
bten'  ktibw-rt  in  the  Memory  of  Man,  if  ever  before,  and  that  with  due  Care 
and  (3bfcrvance  the  growing  Cold  might  be  kept  off  from  fiich  Things  as  are 
proved  to  be  in)patient  of  it ;  which  arc  not  all  Greens  inour  Gardens  5  fome 
beifi^  4bie  to  endure  all  the  Cold,  that  ever  came;  as  Rrs^  Pines  of  4i^per&  fortt, 
4j^r6f  Dbdnus  and/?^»/i^(tho*  tfet  of  Behmidas  proves- tendei^  ^i&r 
Pli^^  all  thQ  Savins  J  wherrof  the  upright  or  Berr^iesring  is  thtbr^  ^mesla^ 
fiiffh  to*  C/prefSy  c^p&WrvS  finer  ctitttig-  into  Pynamidsy  or  other  Fi^ires,  or- 
Hedges  6  dr  g^Fdor-^Ivgh,  and  ispne  irf  the  ticftof  the  5fi«jifife  ^*n»*r j  aMef 
xkj^P^acantba  pit)veaf  tiUieeding  kat^/ttA  nokes  good^Hec^efti    ^  *  :    - 
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nVl  The  Sww  and  Ice-houfisit  Livomey  arecomtnonly  built  oh  the  fidc^'iHV^ 
cf  a  ftccp  Hill,  being  only  a  deep  Hole  in  the  Ground,  by  which  Means  they^J^^ 
cafily  make  a  Paflageout  from  the  Bottom  of  it,  to  carry  away  all  the.  Wa-  iM^.w.2iH*. 
tcf,  which  if  itfhould  remain  ftagnating  therein,  would  melt  the  Ice  and  Snow:  '^'^'^^^^ 
But  they  thatch  ft  with  Straw,  in  the  Shape  of  a  Sauce-pan  Cover,  that  the 
Run  may  not  come  at  it.  The  Sides  (Tuppofmg  it  dry^  they  line  not  with  any 
Thing,  as  is  done  in  St.  James'i  Park,    by  Realbn  of  the  Moiftnefe  of  the 
Ground.      This  Pit  they  fill  full  of  Snow  or  Ice  (taking  Care  that  the  Ice  be 
made  of  the  purcft  Water,  becaufe  they  pat  it  into  their  Wine)  overfpreading 
firft  the  Bottom  very  well  with  Chaffs  but  without  any  Part  of  the  Straw  ;   h 
think  they  ufe  BarUy-cbaff.     This  done,  they  further,  as  they  put  in  the  Ice  or 
the  Srurw  (which  latter  they  ramdown)  line  it  thick  by  the  Sides  with  fuch  Chaffs 
and  afterwards  covcritr  well  with  the  fame  ;  and  in  half  a  Year  lying  h^  'tis 
found  not  to  want  above  an  eighth  Part  of  what  it  weighed  when  firft  put  in# 
Whenever  they  take  it  out  into  the  Air,  they  wrap  it  up  in  this  Chaff,  and  it- 
keeps  it  to  Admiration. 

LV.  Among  feveral  Ways  by  which  I  ha^e  made  inftigidating  Mixmrest  cadttpdaud^ 
with  Sal  ArmoniaCy  the  moft  fimple  and  fecile   is  this:  Take  one  Pound  of  ^Jv^^" 
powdcr*d  Sal  Armoniac^  and  about  three  Pints  (or  Pounds)  of  Water,  put  the  AD-.R.Boyie 
Salt  into  the  Liquor,  either  all  together,  if  your  Defign   be  to  produce  .an  in^  "•»5*p*>5S*- 
tenfe,  thoogh  but  a  Ihort,  Coldnefs  \  or  at  two,  three,  or  four  feveral  Times^,, 
if  you  defire  that  the  produced  Coldnefs  (hould  rather  laft  fomewhat  longer  than* 
be  fo  great :  Stir  the  Powder  in  the  Liquor  with  a  Stick  op- a  Whalebone  (or 
fome  other  Thing  that  will  not   be  injured  by  the  fretting  Brine  that  will  be 
made)  to  haften  the  Diflblution  of  the  Salt ;  upon   the  Qpickncfe  of  which 
depends  very"  much  the  Intenfiey  of  the  Cold  that  will  enfue  upon  this  Experi-^ 
menn 

That  a  confiderable  Degree  of  Cold  isreally  produced  "by  this  Operaition',  is 
very  evident :  Firft ^  to  the  Touch.  Secondly^  By  this,  that  if  you  make  the 
Eirperiment  (as  for  this  Reafon  I  fometimes  choole  to  do)  in  a  Glals  Body,  or  a^ 
Tankard,  you  may  obftrve,  that  whiirt  the  Solution  of  the  Salt  is  makings 
the  Outfide  of  the  metalline  Vcflel  will,  as  high  as  the  Mixture  reaches 
within,  be  bedewed  (if  I  nwy  fo  fpeak)  with  a  Multitude  of  little  Drops  of 
Water;  as  it  happens  when  Mixtures  of  ^wtt;  and  5^//,  being  put-into  Glaii 
fc  or  other  Veflels,  the  aqueous  Vapours  that  fwim  to  and  fro  in  the  Air^ 
and  chance  to  glide  along  the  fides  of- the  Veflels,  are  by  the  Coldnefs  thereof 
condenfed  into  Water.  But,  Thirdly^  The  belt  and  fureft  Way  of  finding 
(Xitthe  Coldnefs  of  our  Mixture,  is  by  plunging  inro  it  a  good  feaPd  Weather- 
gJafs  fiirnifh^d  with  -tinged  Spirit  of  Wine.  For,  the  Bull  of  this  being  pat 
into  our  frigorifick  Mixture,  the  crimfon  Liquon  will  nimbly  enough  de- 
fend mtrch  lower,  than  when  it  was  kept  either  in  the  open  Air,  or  in.com^ 
mon  Walter,  of  the  lame  Temper  with  that  wherein  th©  SalJnnoniac  Vf2i% 
put  to  diHblve,  And  if  yau  remove  the  Glafs  out  of  out  Mixture  into  conw- 
mon  Water,  the  tinged  Spirit  will  re-afcend  >  and  tUshas  alio .  fuccccded  ^ 
V«!.  IL  Y  with  i 
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^ith  me  iRFhcn  1  removed  k  into  Water  ;ncwly  Impregnated  with   SmU 

.      Petre. 

This  Cold  in  Summer  and  hot  Weather  will  foon  decay  and  expire :  But  if 
the  Quantity  of  the  SaU  and  WcUer  be  great,  the  EfFed  will  be  as  well  more 
lading  as  more  conGderable.  I  have  Reafon  too  to  fufpeA,  that  there  may  be 
a  confiderable  difparity,  as  to  their  Fitneis  to  produce  Coldj  betwixt  fevcral 
Parcels  of  Salt  that  are  without  Scruple  lookM  upon  as  5^  Armoniac.  I  have 
alio  often  found,  that  when  the  tinged  Liquor  fubfided  but  flowly,  or  was  at 
a  Stand,  by  putting  in  from  Time  to  Time  two  or  three  Spoonfuls  of  frefli 
5^/,. and  ftirring  the  Water  to  quicken  the  Diffolution,  the  Spirit  oi  IFine 
would  begin  again  to  deicend,  if  it  were  at  a  Stand  or  RiGng,  or  fubfide  much 
more  fwiftly  than  it  did  before.  And  if  you.  would  lengthen  the  Experiment, 
it  may  not  be  amifs  that  Part  of  the  Sul  Armoniac  be  butgroQy  beaten,  that  it 
may  be  the  longer  in  dilJblving,  and  confequently  in  cooling  the  Water,  After 
this  Manner  a  fenfible,  adventitious  Cold  has  been  made  in  the  Spring,  by  a 
Pound  of  Sal  Armoniac^  at  the  utmoft,    to  lad  about  two  or  three  Hours. 

Experi$nent5  in  March^  27.  The  tinged  Spirit  in  the  fcaled  Weather -Glafsy 
when  firft  put  into  the  Water,  refted  8  |  Inches,  Being  fufFered  to  ftay 
there  a  good  while,  and  now  and  then  ftirr*d  to  and  fro  in  the  Water,  it  de- 
fcended  at  length  a  little  beneath  7  \  Inches.  Then  the  Sal  Armoniac  being 
put  in,  within  about  a  Quarter  of  an  Hour,  or  a  litde  more,  it  defcended  to 
27;!  Inches;  but  before  that  Time  in  half  a  Quarter  of  an  Hour,  it  began 
manifeftly  to  freeze  the  Vapours  and  Drops  of  Water  on  the  Outfide  of  the 
Glafi.  And  when  the  frigorifick  Power  was  arrived  at  the  Height,  I  fevcral 
Times  found  that  Water  thinly  placed  on  the  Out-fide,  whilft  the  Mixture 
within  was  nimbly  ftirr'd  up  and  down,  would  freeze  in  a  Quarter  of  a  Mi- 
nute, by  a  Minute  Watch.  At  about  ^  of  an  Hour  after  the  infrigidating 
Body  was  put  in  the  Tbermofcope^  that  had  been. taken  out  a  while  before,  and 
I  yet  was  rifen  but  to  the  loweft  freezing  Mark,  being  again   put  in,  the  Li- 

^  quor  fell  an  Inch  beneath  the  Mark.     And  about  2  ^  Hours  from  the  firft 

Solution  of  the  Salt^  I  found  the  tinged  Liquor  to  be  in  the  midft  between  the 
freezing  Marks,  whereof  the  one  was  at  5  t  Inches  (at  which  Height,  when 
^  the  Tindhire  refted,  it  would, ufually  be  fome,  though  but  a  fmall,  Froji 
abroad)  and  the  other  at  4  ^  Inches  ;•  which  was  the  Height  to  which  ftrong 
and  durable  Frqfi  had  reduced  the  Liquor  in  the  Winter.  At  three  Hours 
after  the  Beginning  of  the  Obfervation,  I  found  not  the  crimfon  Liquor  higher 
than  the  upper  freezing  Mark  newly  mentioned  ;  after  which  it  continued  to 
rife  very  flowly  for  about  an  Hour  longer ;  beyond  which  Time  I  had  not  Oc- 
cafion  to  obferve  it. 

2.  This  frigorifick  Mixture  having  been  made  in  a  Glais-Body  (as  they  call 
it)  with  a  large  and  flattilh  Bottom,  a  Quantity  of  Water,  which  I  (purpofe- 
ly)  fpilt  upon  the  Table,  was  by  the  Operation  of  the  Mixture  within  the 
Glals,  made  to  freeze,  and  that  ftrongly  enough,  the  Bottom  of  the  Cucur- 
bite  to  the  Table ;  that  ftagnant  Liquor  being  turned  into  folid  Ice,  that  con- 
tinued a  confiderable  while  unthaw'd  away,  and  was  in  fome  Places  about  the 
Thicknels  of  a  half  Crown  piece, 
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3.  At  another  Time  in  the  lame  Spring,  the  TFeaiber-Gldfs^  which  before  it 
touched  the  common  Water,  ftood  at  8f,  having  been  left  there  a  confide- 
table  while,  and  once  or  twice  agitated  in  the  Water,  the  tinged  Liquor  fiink 
but  to  7f  ;  or  at  fartheft,  to  y\  5  then  the  frigorifick  Liquor  being  put  into  the 
Water,  with  Circumftances  difadvantagcous  enough,  in  (about)  half  a  Quar- 
ter of  an  Hour  the  tinged  Liquor  fell  beneath  2^,  and  the  Thermo/cope  being 
taken  out,  and  then  put  in  again,  an  Hour  after  the  Water  had  been  firft  /»- 
frigidated^  fubfidcd  beneath  five  Inches,  and  confequently  within  J  of  an  Inch 
of  a  Mark  of  the  ftrongly  freezing  Weather. 

The  grand  Thing  that  is  like  to  keep  this  Experiment  from  being  generally 
ufeful,  is  the  Dearnefs  of  Sal  Artnoniac.  But  to  leflcn  this  Inconvenience^  two 
Things  may  be  oflfer*d ;  Ftrft^  That  5^/  Armoniac  might  be  made  much  . 
cheaper,  if  inftead  of  fetching  it  beyond  Sea,  our  Country  men  made  it 
here  at  home.  Secondly^  That  though  an  Armoniac  Solution  being  boil'd  up 
in  Earthen  Veflcls  (for  Glafs  ones  are  too  chargeable)  will,  by  piercing  them, 
both  lofe  fome  of  the  more  fubtile  Parts,  and  thereby  fomewhat  impair  the 
Texture  of  the  reft  ^  yet  I  was  not  deceived  in  expefting,  that  the  dry  Salt^. 
remaining  in  the  Pipkins,  being  re-difiblvcd  in  a  due  Proportion  of  Water^. 
would  very  confiderably  infrigidate  it  j  as  may  farther  appear  by  the  following 
Experiment. 

4.  March  29.  The  Tbermofcope  in  the  Air  was  at  Sf  Inches ;  being  put  into* 
a  fomewhat  large  evaporating  Glafs,  fill'd  with  Water,  it  fell  after  it  ftay*d 
a  pretty  while,  and  had  been  agitated  in  the  Liquor,  to  eight  Inches:  Then 
about  half  the  Salt,  or  left,  that  had  been  ufed  twice  before,  and  felt  much 
Icis  cold  than  the  Water,  being  put  in  and  ftirr'd  about,  the  tinged  Spirit 
fiibfided  with  a  vifible  Progrefe,  till  it  had  fallen  manifeftly  beneam  four  In- 
ches ;  and  then  having  caufcd  fome  Water  to  be  frcflily  pump*d  and  brought 
m,  though  the  newly-mentioned  Solution  were  mix*d  with  it,  yet  it  prefently 
made  the  Spirit  of  Wine  manifeftly  to  afcend  in  the  Inftrument,  much  fafter 
than  one  would  have  expefted. 

The  Length  of  the  Cylindrical  Pipe  of  the  fealM  Tbermofcopey  wherewith 
thcfe  Obfervations  were  made,  was  fixteen  Inches ;  the  Ball  about  the  Bignefe 
of  a  fomewhat  large  Walnut,  and  the  Cavity  of  the  Pipe,  by  Guefs,  about, 
an  eighth  or  ninth  Part  of  ad  Inch  Diameter. 

To  cool  Drinks,  with  this  Mixture,  you  may  put  them  in  thin  Glafles,  the 
thinner  the  better ;  which  (their  Orifices  being  ftopp'd,  and  ftill  kept  above 
the  Mixture)  may  be  moved  to  and  fro  in  itj  and  then  be  immediately  poured 
out  to  be  drunk..  By  the  Help  hereof.  Pieces  of  Cryftal,  or  Bullets,  for  the 
cooling  of  the  Mouth  or  Hands  of  thofe  Patients,  to  whom  it  may  be  allowed,, 
may  be  potently  cooled  ^  arid  other  fuch  Refrefhments  may  be  eafily  procured. 
In  which,  and  many  other  Ufes,  it  will  not  be  rcquifite  to  employ  near  fo 
much  as  a  whole  Pound  of  Sal  Armoniac  at  a  Time.  For,  you  may  eafily 
obfcrve,  by  a  feal'd  fTeatbef -Glafs ^'  that  a  very  few  Ounces,  well  powder'd 
and  nimbly  diflblvM  in  about  four  Times  the  Weight  of  Water^  will  fcrve  well 
enough  for  many  Purpofes, 

Y  2i  l^U 
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S^fI^     LVI;  I.  A  littk  Water  being  left  at  the  Top  of  the  Mercury  in  the  %rrueh 

tr^lh^  &»  Experiment,  and  expofed  to  the  Air  in  Frofty  Weather^  was  in  one  Nighi 

%fni^n.'    congealed  into  Ice  of  a  very  good  Confiftence.     Afterwards,  Rinaldim  having 

p^.p'^2169.  compared  this  Ic€  with  that  which  was  produced  in  the  open  Air^  found,  thac 

the  Ice  in  the  Gine  was  in  Subftance  altogether  like  that  of  HaiJi  that  is,   an 

dpake  and  whitifliBbdy :  Whereas  that  which  was  made  in  the  Air  was  tranf* 

parent  lilce  Cryftal.     Befides,  he  obferved  that  the  Ice  made  in  the  Cane  was 

heavier  in  Specie  than  that  in  the  ambient  Air,  which  he  difoover'd  by  putting 

it  into  a  Fluid,  which  was  in  Specie  lighter  than  Water,  but  heavier  than  fee 

made  in  the  open  Air  ;  whereby  he  found,  that  whereas  tlie  Ice  made  in  the 

Cane  funk,  that  in  the  Air  floated  therein. 

jfyDr.U'  .    2.  Decetnier  2y  1684.  At  Night  I  expofed  four  Glafs  Bottles  in  the  Qpea 

to,  m  167,  ^jj.  ypQi^  jj^g  Ground  to  freeze ;  viz.  of  the  Red  l<tcUrmWaier  from  IS^gypt ; 

of  a  Arong  Solution  of  I^itrum  Murarium  in  fair  Water,  of  Sea-ff^ater  taken 

up  at  Scarborough^  and   more  than  half  evaporated  ;  of  the  Sulphur  WeU  at 

Knajborougbj  that  is,  of  Natural  Brine  evaporated  to  the  ikmc  Height  with  the 

Sea-ff^afer. 

The  fourth  in  the  Morning,  the  Solution  of  Nitrum  Aitrarium  was  lialf  of 
it  Ice^  but  not  any  of  the  reft. 

The  fixth  in  the  Morning,  the  Bottle  of  Nitrum  Murarium  was  moft  Ice  % 
x\\t  Sulpbur-ff^ater  had  no  Ice  that  I  could  perceive  at  all  in  it ;  iht  Natron  had 
much  Icesx  the  Bottom  of  the.Bottle4  and  the  Scarborongh  ^ea-Water  was  not 
without  Flakes  of  Ice. 
fi.«x,aa.  The  Icicles  of  the  Natron  were  prettily  figured,  as  is  reprefented  in  Fig.  11. 
The  Icicles, o(  the  Sea-fTater  were  alfo  figured  in  oblong  Squares,  as  in  Mg. 
22.  and  were  britde  and  tranfoarent.  I  fet  the  drained  Icicles  of  Natron  t^ 
fore  the  Fire,  whkh  did  readily  enough  melt  and  diffolve  into  Water  again  i 
this  Ice  was  both  alike  fait  in  Ic/s  and  in  Water ^  much  like  the  Water,  to 
the  Tafte,  out  of  which  it  was  frozen.  In  like  Manner  having  drained  the 
SeaWater  Ice^  and  expos'd  it  before  the  Fire,  thefe  Icicles  became  foft  imd 
Hioift  by  Degrees,  but  at  length  rather  evaporated  than  quite  melted  away  ; 
and  having  taken  up  a  good  thick  Lumpof  common  Ice^  at  leaft  an  hundred 
Times  their  Thickne&  and  Bulk,  this  in  a  few  Moments  at  the  iame  Di- 
ftance  before  the  Fire,  grew  wetter  and  wetter,  and  diflfolved  into  Water  5 
whereas  the  Salt  Icicles ^  after  three  Quarters  (^an  Hour  iyi^g  befQre  the  Fire, 
did  at  length  dry  into  a  white  Powder  p^feft  Salt,  the  moifture  totally  ev^ipo- 
rating.  Alio  the  SeaWater  Icicles  tafted  very  lalt,  when  fifft  taken  out  of  the 
Water. 

I  repeated  the  lame  Experiment  of  expofing  to  freeze  the  Bottles  oK  Natural 
Brine  of  Knafbborougb  Sulpbur-fi^eUy  half  evaporated,  and  Scarborough  SeaWater^ 
the  fame  as  formerly,  the  fcven  and  eighth  Inftant  at  Night,  and  with  the 
like  Succefs,  viz.  no  Icicles  in  the  Natural  Brine .;  but  the  fame  large  ones  as 
above  defcribed  I  had  in  the  SeaJVater^  but  not  rill  after  the  fecond  Night's 
kc^n  Freezing. 

Thtk  fait  Icicles  continued  untha wed  in  the  Bottles,  though  they  were 
brought  into  the  Houfc^  and  kept  in  a  warm  Room,  long  after  all  other  Ice 
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ynAiin  Doon  was  gon^i  viz^  tiU  the  twelfth  Inftant  at  Night,;  when  the  Ici^ 
cks  alio  were  dii£)lved  and  vanifh'd. 

From  thcfe  Experiments  we  note,  i.  That  there  m^^y  be  Sall-Ice  from  Sea^ 
Water  frozen^  whkh  the  Experiments  of  this  S.  of  the  laft  Year  did  not  fccm 
to  favour. 

2.  That  there  is  as  real  Difference  betwixt  Natural  Brine  and  Sea-JVaUr^  as 
there  is  betwixt  the  Salts  themfelves  which  they  yield. 

3.  That  the  great  floating  Mountains  of  Ice  in  the  Northern  Seas  (if  up> 
on  ftrift  Trial  they  (hall  be  found  to  be  Salt^  which  fhould  be  further  en- 
quired  into)  are  not  only  the  £ffc6b  of  many  Years  Freezing,  but  alio  much 
^f  their  Magnitude  may  be  owing  to  the  natural  Duration  of  that  §orc  of 
he.  :     .. 

4.  A  Tube  of  5  of  an  Inch  Diameter,  being  fiird  with  Water,  to  the  irjr  iJ^.  oes 
Height  of  two  Inches,  and  fet  to  freezi  in  a  Mixture  of  Snow,  and  Salt^  the  ^^!^,^^%^ 
Watcr^  when  perfcdtly  frozen,  appeared  }^  of  an  Inch  above  the  Mark  it  n.  147. 
flood  tt  before  hrczing.  ;    ,  ^'^^^' 

Another  Tube,  of  almoft  an  Inch  Diameter,  being  filled  with  Water  (p  the 
Height  of  fix  Inches,  and  fet  to  freeze  as  before,  rofe  |  of  an  Inch  above 
the  Mark,  The  Water  made  Ufe  of  in  thefe  Trials,  was  a  Sort  of :  rough 
?mpWaier,\  which,  according  to  what  Trials  have  been  made  with  it,  ^ 

does,  upon  the  EffiifioA  of  OU  of  S^artar  per  Delijuium^  imtnediately  turti 
milky  and  turbid.  And  the  Ice  taa,6c  of  this  Water,  was  a  Sort  ef .  very  ra- 
fified  white  Ice. 

The  Tube  of  almoft  an  Inch  Diameter  being  fill'd  to  the  Height  of  fix  In* 
chcs  (as  before)  with  ^rverfFaterj  which  would  readily  muc  with  OU  of  Tar-^ 
tar  without  the  leafl  Precipitatk)n,  and  fet  to  freeae  in  a  Mixture  of  "Snow  and 
&lt,  it  gained  but  ^  of  an  Inch  after  it  was  frozen  &  whereas  the  Putt^ft^ater 
got  ;  of  an  Inch. 

It  was  obfinrable,  that  wh^  the  Pf^ater  (in  all  thefe  Experiments)  began  to 
freeze,  a  great  many  fmall  Bubbles  continually  rofe  from  the  Bottom. 

A  Tube  being  fiU'd  with  Ifoiled  Pump-U^ater^  to  the  Height  of  fix  Inches, 
and  &t  to  freeze  as  before^  it  rofe  hardly  to  ^  of  aa  Inch  above  the  Mark, 
when  as  the  fame  Water  wiioiled  rofe  to  '|. 

LVn.  In  yitfy^  16.53.  ^^  ^'^^  ^o  furiouily  hot  in  Poland,  that  in  the  Re-  £^41^ 
gjment  of  ^oot  which  was  the  King's  Guards  marchinjp;  mofl  of  them  £fare4oot  S^/j^ji^ 
upon  Sands,  more  than  too  fell  down  altogether  di&bled^  whereof  a  Doasen  p«i»«»  n. 
ilied  outri^t,  without  any  other  Sicknefi.  *•'  ^  ^^** 

LVHI.  If  the  Aiftion  of  the  Sun  he  confidered  as  the  only  Caufe  of  the  n^Pr^^ 
Heat  of  the  fFeatler^  1  fee  no  Reafon  btft  that  under  die  Pole,  the  Solflidal  t/uHtTin 
Bay  ought  to  be  as  hot  as  it  is  under  the  EqutnaSial,  when  the  Sun  comes  ^'^^- 
vertical,  or  over  the  Zenith  1  for  this  Reafon,  that  fbt  all  the  24  Hours  of  the  i^Edm. 
toay  under  the  Pole,  the  Swi^s  Beams  are  inclined  to  the  Horizon,   with  an^**"'^' "• 
Angle  of  22\Deg.  and  under  the  Egmno^ial,   though  he  come  vertical,  *^*  ^'  ^* 
yethe  fMmes  00  more  than  12  Hours,  and  is  again  12  Hours  abfent ;  and  that 

for 
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for  3  HdariB  Minutespf  that  x2  Hours  he  is  not  fo  much  elevated  sts  under 
the  Pole  \  fo  that  he  is  not  9  of  the  whole  24  higher  than  'tis  there,  and  \s 
15  Hours  lower.  Now  the  fimple  Aftion  of  the  Sun  is,  as  all  other  Impul- 
fes  or  Strokes,  more  or  lefe  forcible,  according  to  the  Sines  of  the  yhigk  of 
Incidence^  or  to  the  Perpendicular  let  fall  on  the  Plane  •,  whence  the  vertical 
Ray  (being  that  of  the  greateft  Heat)  being  put  Radius^  the  Force  of  the  Sun 
on  the  horizontal  Surface  of  the  Earth  will  be  to  that,  as  the  Sines  of  the  Susj^s 
Altitude  at  any  other  Time.  This  being  allow'd  for  true,  it  will  then  follow, 
that  the  Time  of  the  Continuance  of  the  Sun^s  Shining  being  taken  for  a  Bajis^ 
and  the  Sines  of  the  Sun's  Altitudes  erefted  thereon  as  Perpendiculars,  and  a 
Curve  drawn  through  the  Extremities  of  thofe  Perpendiculars,  the  Area  com.- 
prehended  (hall  be  proportionate  to  theCoUedtionofthe  Heat  of  zW  the  Beam* 
of  the  Sun  in  that  Space  of  Time.  Hence  it  will  follow,  that  under  the  Po]k, 
the  Colle6lion  of  all  lYitHeat  of  a  Tropical  Day,  is  proportionate  to  a  fteffan- 
'  [gle  of  the  Sine  of  23^  Gr.  into  24  Hours,  or  the  Circumference  of  a  Grcfe  i 
that  is,  the  Sine  of  2 ^i  Gr.  being  nearly  ,^.  of  Radius^  as  yj  into  12  Hours. 
Or  the  Polar  Heat  is  equal  to  that  of  the  Sun  continuing  i!i.  Hours  above'' the 
Horizon,  at  53  Gf^.  Height,  th^n  which  the  Sun  is  not  5  Hours  ml)re  cle%te4 
%xndcr  the Equino^ial.  •  .  ,^'"  *-' ■ 

'*'  *5  .  But  that  ehis  Matter  may  be  the  better  underftood,  J  have  exemplified  ir by 
a  Scheme,  wTierein  the  A-ea  ZG  H  H^  is  equal  to  the  Area  of  all  tHi  ^ike^ 
of  the  iffiort -Altitude  under  the  EquinoSHal  erefted  on  the  rcfpe^five  Woiirij;. 
from  Sun-rife  to  the  Zenith^  and  the  Area  %.HH  ^  is  in  th^  fame  Proportion, 
to  the"  Heat  for  the  fame  fix  Hours  under  the  Pole  on  the'  Tropical  Day,  and 
®  H  tt!^^  is  proportional  to  the  coUefted  Heat,  of  twelvp  Hours,  or  half  a 
Day,  under  the  A&  ;  Vhich  Space  ©i/fl"^,  is  vifibly  greater  than*  the 
other  -^^^  H  Z  G  Hj  by  as  much  as  the  Area  H  G  ^is  greater  than  the  Area 
Z  G®  \  which,  that  it  is  fo,  is  vifible  to.  Sight,  by  the  great  Excefs  ;  ahd 
fei  much  in  Proportion  does  the  Heat  of  the  twenty  tour  iFiours  Suft-fbine  bnder 
the  PoU^  eStceed  that  -of  the  twelve  Hours  under  the  ISquinoSlJal ':  Whence,. 
€aterjis'pmbusy\t  \&  reafbnable  to  conclude,  that  were  the  Sun  perpetually  under 
the  Tropickj  the  Pole  would  be  at  leaft  as  warm  as  it  is  now  under  the  Line 
itfelf.  • 

But  whereas  the  Nature  of  Heat  is,  to  remain  in  the  Subjeft  after  the  Caufe- 
that  heated  is  removed, 'and  particularly,  in  the  Air,  under  the  £y«/;>^5r/j/ ; 
the  I?  Hours  Abfencq  of  the  5«rdoes  very  little  flill  the  Motion  imprcfs'd 
by  the  paft,'Aftion  of  his  Rays  wherein  Heat  confifts,  before  he  arife  again  r 
But  under  the  Pole,  the  long  abfence  of  the  Sun  for  fiX  Mbriths,  wherein  the 
Ejctremity  of  Cold  does  obtain,,  has  fo  chilled  the  Air,  that  it  is  as  it  were  fro- 
zen, arid  cannot  before  the  Sun  has  got  far  towards  it,  be  aiiy  way  fenfible  of 
its  Prefence  •,  his  Beams  being  obftrufted  by  the  thick  Cloudj,  and  perpetual 
Foggs  and  Mifts^.  and  by  that  Atmofpbere  of  Coldy  as  the  late  Honourable  Mr. 
Boyk  was  pleafed  to  term  it,  proceeding  from  the  everiaftihg  Ice^  which  in 
immenfe  Qnantities  does  chill  the  neighbouring  Air,  and  which  the  too  foon 
Retreat  of  the  Sun  leaves  unthawed^  to  increafc  again  during,  the  long  Winter 
that  follows  this  fhort  interval  of  Summer. 

But 
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But  the  dificriog  Degrees  of  Heat  and  Cold  in  differing  Places,  depend  in  % 
great  Meafore  upon  the  Accidents  of  the  Neighbourhood  of  high  Mountains, 
whofe  Height  exceedingly  chills  the  Air  brought  by  the  Winds  over  them  ; 
and  of  the  Nature  pf  the  Soil,  which  varioufly  retains  the  Heat^  and, particu- 
larly the  Sandy,  which  in  Africa^  A'al?iaj  and  generally  where  fuch  fandy  De* 
jir/i  are  found,  do- njake ,  the  iii?^/ of  the  Summer  incredible  to  thofe  that 
have  not  felt  it.      .  . 

In  Proiechjtion  of  this  Thought,  I  have  folv^d  this  Problem  generally,  viz. 
Jogm  the  propiriuml  Degree  of  Heat^  or  the  Sum  of  all  the  Sines  of  the  Sun*s 
Miiuiey  while  be  is  above  the  Hm^pn  in  any  oblique  Sphere^  by  reducing  it 
to  the  findii?g  of  the  Curve  Surface  of  a  Cylindrick  Uoof^^  or  of  a  given  Part 
thereof. 

Now  this  Problem  is  not  of  that  Difficulty  as  appears  at  firft  fight ;  for  let  ^'i^  *♦• 
the  Cylinder  A  BCDhecut  obliquely,  with  the  Ellipfe^B  KD  I\  and  by  the 
Center -thereof  H,  defcribe  the.  Circle  I KL  M\  I  fay  the  Curve  Surface 
IKLBj  is  equal  to  the  Rcftangle  of  /  Jf  and  5  Z,,  orof  H  K and  2  B  L,  or 
B  C  :  And  if  there  be  fuppofed  another  Circle,  a»s  2VO  P  ^,  cutting  the  faid 
EBpfe  in  the  Points  P,  ^;  draw  P  S,  ^72,  parallel  t9  the  Cylinder's  Axe, 
till  they  meet  with  the aforcfaid, Circle  IKLM^  ip  thp  Points  R.S-j  an^  draw 
the  Lines  Rr  5,  ^^P,  bifedVed  .inland  T.  I  fayagaini  That  the  Curve 
Surface  R  MS  ^D P,  is  equal  to  the  Reftangle  of  BL^  or  M  D,  and  R  S, 
or  of  2  J5L,  or-r/D,  and  5  7*,  or  VP  %  and  the  Curve  Surface  ^NPD^  is 
equal  to /?  S  x  AfZ>— the  Arch^^JkT^x  5P,  or  the  Arch  MS  x  2SP:  or, 
it  is  equal  to  the  Surface  R  MS  ^D  P,  fubtraitirig  the  Surface  RMS^NP. 
So  Jikewife  the  Curve  Surface  ^B  PO  is  equal  to  the  Sum  of  the  Surface 
RMS  ^DP^  or  RSx  MD,  and  of  the  Surface  it  iS  ^0  P,  or  the  Arch 
LSX2SP. 

This  is  moft  eafily  demonftrated  from  the  Confideration,  That  the  Cylindrick 
Surface /iCL  B  is  to  the  infcribed  Spherical Suthcc  IKLEy  either  in  the  Whole, 
or  in  its  analogous  Parts,  as  the  Tangent  B  L  is  to  the  Arch  £  L ;  and  from 
the  Demonftrations  oi  Archimedes ^  de  Sphara  fcf  CyUndfOy  Lib.  i.  Prop.  30,  37$ 
and  38 ;  and  Doftor  Barrow's  learned  LeSfures  on  that  Book,  Prob.  9.  and  the 
Corollaries  thereof.  ^   . 

Now  to  reduce  our  Cafe  of  the  Sum  of  all  the  Sines  oE  the  Sun's  Altitude  /i^.is. 
in  a  given  Declination  and  latitude  to  the  afore£iid  Problem^  let  us  conlider 
the  Analemma  projefted  on  the  Plan  of  the  Meridian  \  Z,  the  Zenith ;  P,  the 
Vok  ;  HHy  the  Horizon  \  a  ^,  the  Equinoltial  5  ©  »  yp  xp,  the  two  Trofncks  i 
9  /,  the  Sine  of  the  Meridian  Altitude  in  ^  ;  and  equal  thereto,  but  perpen* 
dicular  to  the  Tropick^  eredt  ®  i,  and  Draw  the  Line  Ti.  interfering  the  Ho- 
rizon in  7*,  and  the  Hour  Circle  of  6  in  the  Point  4,  and  6,  4  (hall  be  equal  to 
6R,  or  to  the  Sine  of  the  Altitude  at  6:  And  the  like  for  any  other  Point 
in  the  Trapick^  ereding  a  Perpendicular  thereat,  terminated  by  the  Line  TV. 
Through  the  Point  4,  draw  the  IJne  457,  parallel  to  the  Tropick^  and  re- 
prefcnting  a  Circle  equal  thereto  -,  then  ihall  the  Tropick  S  «  in  Fig.  25.  an- 
fwcr  to  the  Circle  NO  P  ^,  in  Fig.  24.  The  Circle  457  (hall  anfwer  to  the 
Circle  IKL M  \  7*4 i  (hall anfwer  to  the Elliptick  Segment  ^IBKP\  6R9 
or  6  4  fliall  aofwer  to  S  P,  and  5  i  to  £  Z.>  and  the  Arch  ®  T'to  the  Arch 
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Z  Sj  being  the  Semidiurnal  Arch  in  chat  Latitude  and  Declination  ;  the  Sme 
whereof,  though  not  expreflible  in  Fig.  25.  muft  be  conceived  as  analogous' 
to  the  Line  TSj  or  VP  in  Fig.  24. 

The  Relation  between  thefe  two  Figures  being  well  underftood,  it  will* 
follow  from  what  preceeds.  That  the  Sum  of  the  Sines  of  the  Meridian  Al- 
titudes of  the  Sun  in  the  two  Tropicks  Cand  the  like  for  any  twooppofite  . 
Parallels)  being  multiplied  by  the  Sine  of  the  Semidiurnal  Arch,  will  give 
an  Area  analogous  to  tlie  Curve  Surface  RMS  ^D  P  •,  and  thereto  adding 
in  Summer,  or  fubtra6ting  in  Winter,  the  Produft  of  the  Length  of  the 
Semidiurnal  Arch  (taking  accordii^  to  Van  Ctulen*^  Numbers)  into  the  Differ- 
ence of  the above-did  Sines  of  the  Meridian  Altitude;  the  Sum  in  one  Cafe, 
and  Difference  in  the  other,  ihall  be  as  the  Aggregate  of  all  the  Sines  of  the 
Sun's  Altitude  during  his  Appearance  above  the  Horizon  ;  and  coniequently  of 
all  his  Heat  or  Aftion  on  the  Plane  of  the  Horizon  in  the  prc^ofed  Day : 
And  thb  may  alio  be  extended  to  the  Parts  of  the  fame  Day  ;  for  if  the  afore- 
laid  Sum  of  the  Sines  of  the  Meridian  Altitudes  be  multiplied  by  half-*  the 
Sum  of  the  Sines  of  the  Sun's  horary  Diftance  from  Noon,  when  the  Times  ara 
before  and  after  Noon  s  or  by  half  their  Difference,  when  both  are  on  the  lame 
Side  of  the  Meridian  ;•  and  thereto  in  Summer,  and  therefrom  in  Winter,  be 
added  orfubtra£tedj  the  Produft^f  half  the  Arch  anlwerable  to  the  propofed 
Interval  of  Time,  into  the  Difference  of  the  Sines  of  Meridian  Altitudes  j . 
the  Sum  inoneCale,  and  Difference  in  the  other,  Ihall  be  proportional  to  all 
the  Aftion  of  the  Sun  during  that  Space  of  Time. 

I  forelee it  will  be  obgefted,  that  I  cake  thcRaJius  of  my  Circle,  on  which 
I  ereft-  rf>y  Perpendiculars  always  the  fame,,  whereas  the  Parallels  of  DecHna- 
tionzrt  unequal ;  but  to  this  I  anfwer,  that  our  faid  Circulav  Bqfis  ought  not  to  be 
analogous  to  the  Parallels,  but  to  the  Times  of  Revolution,  which  are  equal  ia 
all  of  them. 

It  may-  perhaps  bo  ufeful  to  give  an  Example  of  the  Computation  of  this 
Rule,  which  may  feem  difficult  to  fome.    Let  the  Sojfiitial Heat ^  in  o  and  yf'i , 
be  required  at  JL^ndoHy  lat.  51,  32. 


38^- 
61- 


'2%'Co.Lat. 
30  Deel  ® 
5^Sin.us=^  0,828674 
58  Stnus^  0,25^257 


Summa    1,140931 
Dif.      0,624417 


Biff.  Afcen. 33^  —  11'. 

Jrc.Sdmidi.  JE(i\v.  123 11. 

Jrc,  Semidiur.  Hyb.  56 ^gSin^  0,836933. 

jirc.  ^ftiv.  menfura.  2,149955. 
Arc,  Hy  ber.  me'^Jura.  0,991 68-3. 


Then  1,140931  in  0^836912 34-o,6'244 17  in  2,i49955==*^j29734.    • 
,.    And  1,140931  in  0,83 6929 — 0,624417  in  0^991638=0,33895. 

So  that  2,29734.  will  be  as  the  5fr(7^rra/ Summer's  Day's  HeaSj  and  0,33895 
•js  the  '/i^icn  of  the  Sun  in  the  Day  of  the  Winter  Soljiice.' 

After  this  Manner  I  computed  the  following  Table,  for  every  tenth  Deg.  of 
Jjititude  to  the  .^quinoSid  and  TropicdSnn ;  by  which  an Eilimate  may  be-madc 
of  the- intermediate  Degrees, 

-       -  -  •     ■  -  .  Ija. 
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From  this  Rule  there  follow  fcveral  Corollaries  worth  Note  :  As,  i.  That^^^wa^ 
the  EpuHoaial  Heaij  when  the  Sun  comes  vertical,  is  as  twice  the  Square  of  {jJitricSl'' 
Radius  \  which   may  be  propofed  as  a  Standard  to  compare  with  in  all  o-  ▼*t>^>>^'*^ 
thcr  Cafes.     2.  That  under   t\it  EquinOlial^  the  Heat  is  as  the  Sine  of  ihc'^   ''^'^' 
Sun's  Declination.     3.  That  in  the  Frigid  Zones^  when  the  Sun  iets  not,  the 
Heai  is  as  the  Circumference  of  a  Circle  into  the  Sine  of  the  Altitude  at  6. 
And  confequently,  that  in  the  iame  Latitude  thefe  Aggregates  of  Warmth  are 
as  the  Sines  of  the  Sun's  Declinations ;    and  in  the  ume  Declination  of  the 
Sun,  they  are  as  the  Sines  pf  the  Latitudes ;  and  generally  they  are  as  the 
Sines  of  the  Latitudes  into  the  ^/ii^j  of  Declination.     4.  That  the  EqmnoSial 
Day's  Heai  b  every  where  as   the  Co-Jine  of  the  Latitude.     5.  In  all  Places 
where  the  Sun  lets,  the  Difference  between  the  Summer  and  Winter  Heats^ 
when  the  Declinadons  are  contrary,  is  equal  to  a  Circle  into  the  Sine  of  the 
Altitude  at  6,  in  the  Summer  Parallel  ;  and  conlequently  thofe  Differences 
are  as  the  Sines  of  Latitude  into  or  multiplied  by  the  Sines  of  Declinadon. 
6.  From  the  Table  I  have  added,    it  appears,  that  the  Tropical  Sun'  under  the 
EpAtoSial  has,  of  all  others  the  leaft  force :   And  under  the  Pole  it  is  greater 
than  any  other  Days  Heat  whatfbever,  being  to  that  of  the  Eguino^lial^  as  5 
104. 

From  the  Tabk  and  thefe  Corollaries  may  a  general  Idea  be  conceived  of  the 
Sum  of  all  the  Anions  of  the  Sun  in  the  whole  Year,  and  that  Fart  of  the 
Huu  that  arifes  (imply  from  the  Prefence  of  the  Sun^  be  brought  to  a  Geo^ 
metrical  Certainty:  Aiid  if  the  like  could  be  performed  for  Cold%  which  is 
fomething  elfe  than  the  bare  Abfence  of  the  Sun  (as  appears  by  many  Inftances) 
we  might  hope  to  bring  what  relates  to  this  Part  ox  Meteorology  to  a  perfeft 

UX.  I.May  10,  1666.  About  five  of  the  Clock  in  the  Afternoon^  ^^IrfLkSt. 
Tbunder  (which  I  had  heard  before  at  ibme  Diftance)  coming  nearer  to  us,  ma$siOm* 
it  began  to  rain  *,  and  ibon  after  (the  Rain  withal  increafing)  the  Thunder  ^^^^* 
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grew  very  loud  and  frequent,  and  with  long  rattling  Claps  (tho*  not  altoge- 
ther fo  great,  as  I  hare  femctimcs  heard^  )  And  t^-Ugbtning  with  Fla/bes  very 
bright  (notwithftanding  the  clear  Day-light)  and  very  frequent;  when  at  the 
faftcft,  fcarce  a  full  Mifiute  between  one  Flajh  and  another  •,  many  Times  not 
fo  much,  but  a  fecond  K?^  before  iht -^under  oi  the  former  was  heard: 
The  Thundery  for  the  moft  Part,  began  to  be  heard  about  eight  or  ten  fecond- 
Minutes  after  the  Flajh ;  as  I  oblerved  for  a  great  Part  of  the  Time  by  my 
Minute-watch  ;  but  once  or  twice  I  obferved  it  to  follow  (in  a  Manner^ 
immediately  upon  it,  as  it  were,  in  the  fame  Moment ;  and  the  Lighlmng  ex- 
treme red  and  fiery  ;  (b'that  had  it  been  by  Night  as  it  was  by  Day,  it  would 
have  been  very  terriWd'  And  though  I  kept  within  Doors,  yet  I  fenfibly 
difcover'd  a  (linking  Sulphurous  Smell  in  the  Air.  About  feven  of  theXlock 
it  ended,  before  which  Time,  I  had  News  brought  me  of  a  fad  Accident  up- 
on the  Water  at  Medk)\  about  d  Mile,,  or  fomewhat  more,  diftant  from  hence. 
Two  Scholars  of  fTadbam-Collegey  being  aloae  in  a  Boat  (without  a  Waterman) 
having  newly  thruft  off  frpm  Shore,  at  Af;?ii?y,  to  come  homewards,  (land- 
ing near  the  Head  of  the  Boat,  were  pre(ehtly  with  a  Stroak  of  Thunder  or 
Lightnings  both  (truck  off  out  of  the  Boat  into  the  Water,  the  one  of  them, 
ftark  dead,  in  whom,  though  prefently  taken  out  of  the  Water  ("having 
been,  by  Relation,  fcarce  a  Minute  m  it)  there  was  not  difcerned  any  Ap- 
pearance of  Life,  Senfe,  <or  Motion :  the  6ther  was  ftuck  faft  in  the  Mud, 
with  bis  Feet  downwards,  and  his  upper  Parts  above  Water,  like  a  Poft,  not 
able  to  help  himfelf  out;  but,-  befiacs  a  pfefeht  Stunning  or  Numbnc(s,*and 
no  other  Hurt;  but  was  for  the  prelent,^  (bdifturbed  in  his  Sen(es,  as  that- he 
knew  n6t  how  he  came  there  out  of  the  Boat,  nor  could  remember  either 
Thundring  or  Lightning  that  did  efieft  it;  ind  was  very  feeble  and  faint  up- 
on it :  which  (though  prefently  put  into  a  warm  Bed)'  he  had  not  thorough- 
ly recovered  by  the  next  Nighty  and  wither  fince  he  have  or  no,  I  know- 
not.  *  ■  . 

Others  in  another  Boat,  about  ten  or  twenty  Yards  from  thefe  (as  by  their- 
Dcfcription  I  eftimate)  felt  a  Difturbance  and  (baking  fn  their  Boat,  and  one 
of  chein  had  his  Chair  ftruck  from  under  him,  and  thrown  upon  him,  but 
had  no  Hurt.  Tho(e  immediately  made  up  to  the  others,  and  fome  (Icapino^ 
•into  the  Water  to  them)  pre(ently  drew'  them  either' into  the  Boat  or  dn 
Shore ;  yet  none  of  theni  faw  thefe  two  falHnto  the  Water  (not  looking  that 
Way)  but  heard  one  of  them  cry  out  for  Help  prefently  upon  the  Stroke,  and 
fmelt  a  very  Rr^Dge  Jtinking  Smell  in- the  Air,  fuch  as  is  perceived  upon  the 
ftriking  of  Flints  together. 

He  that  was  dead,  was  the  next  Mornmgbrought  to  Town  •,  and  Dr.  PfV- 
Hsj  Dr.  MilUngton^  Dr.  Lower^  and  my  felf,  with  fome  others,  went  to 
view  the  Corps,  where  we'  found  no  fFctlnd  at  all  in  the*  Skin,  the  Face  and 
Neck  fwarthy  and  black,  But  not  more  than  might  be  ordinary  by  the  fettling 
of  the  Blood  :  On  the. Right- fide  of  the  Neck  was  a  little  blackifh  Spot 
about  an  Inch  long,  and  about  a  Quarter  of -an  Inch  broad  at  the  broadcfl, 
and  was  as  if  it  had  beeny^^r*^  with  a  hot  Iron;  and,,  as  I  remember,  one 
fomewhat  bigger  on  the  Left-fide  of  the  Neck  below  the  Ear.  Straight 
down  the  Breart,    but  towards  the  Left-fide  of  it,  was  a  la^ge  Place,    about 
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tliree  Quarters  of  a  Foot  in  Lcngtii,  and  about  tveo  Inches  id  Breadth,  In  fome 
Places  more,  in  fome' left,  which  was  burnt  and  hard,  like  leather  burjitwith 
the  Fire,  of  a  deep^blackifh  red  Colour,  not  much  iinlikp  the'fcorqhed  Skin  of 
a  roafted  Pijg  ■:  and  on  the  Fore-part  of  the  Left-SKoulder  fu(jh  another  Sf  or, 
about  as  big  as  a.  Shilling  j  but  that  in  the  Neck  was  blacker,  and  fe'cmed  more 
fear'd.  From  the  Top  of  the  Right  Shoulder,  flcping  downwards  towards 
that  Place  in  his  Bread,  was  a  narrow  Line  of  the  like  fcorched  Skin;  33  if 
fcmewhat  had  come  in  there  at  the  Neck,  and  run  down  to  the  Breait,  and 
there  fprcad  broader. 

The  Buttons  of  his  Doublet  were  mofi  of  theni  off  ;■  which  fome  thought 
might  have  been  torn  off  with  the  Blajl^  getting  in   at  the  Neck,  jjnd  then- 
burfting  its  Way  out*:    For  which  the  greateft  Prefumption  was  (to  me)  that,^ 
bcfides  four  or  five  Buttons,  wanting  towards  the  Bottom  of  the  Breall;,  .there 
were  about  half  a  Dozen  together  clear  off,  from  the  Bottom  of.  the.Cpllar- 
downwards  ;  and  I  do  not  remember,  that  the  reft  of  the  Buttons. did  ieem. 
to  be  near  worn  out,    but  almoft  new.     The  Collar  of  his  Double^  juft  over. 
the  Forepart  of  the  Left  Shoulder,  was  quite  broken  afunder.  Cloth  and  Stifi^ 
fning,  ftraight  downwards,  as  if  cut  or  chopped  afunder  by  a  blunt  Tpol^  only . 
the  inward  Linen  or  Fiiftin-Lining  of  it  was  whole;   by  which,  and.  by  the 
View  of  the  ragged  Edges,  it  feemed  manifeft  to  me,  that  it  was  by*a.Stroak 
inwards  from  without,  not  outwards  from  within. '         >  .     .   . 

His  Hat  was  ftrangely  torn,  not  juft  on  the  Crown,,  but  on  the  Sjde  of  the. 
Hat,  and  on  xht  Brim.  Ov\  the  Side  of  it  was  a  grQat  IJole>  more  than  to  put 
in  one's  Fift  through  it's  fome  Part  of  it  being  quite  flruck  away,  anfd  from 
thence  divers  Gafhes  every  way,  as  if  torn,  or  cut  with  a  dull  Too],  and  fame- 
of  them  of  a  good  Length,  almoft  quite  to  the  Edges  of  the  Brim,  And  be- 
fides  thefc,  one  or  two  Gafhes  more,  which  die}  not  cominunicate  with  that- 
Hole  in  the  Side.     This  alfo  I  judged  by  a  Stroak  inwards ;  not  fo  mqch 
from  the  View  of  the  Edges  of  thofe  Galhes  (from  which  there  was  fcarce  any» 
Judgment  to  be  made  either  way)  but  becaufe  the  lining. w[as  not  torn,  only  . 
ripp'd  ofFfrom  the  Edge  of  the  Hat  (where  it  was  few'don}  on  that  Side,  where 
the  Hole  was  made.     Yet  his  Hat  not  being  found  upon    his  Head^  but  at  • 
fome  Diftance  from  bin>,  it  did  not  appear  againft  what  Part  of  the  Head  that 
Hole  was  made.  ^ 

The  Night  following,  the  three  Doftors  above-mentioned,  and  my  felf,  with; 
fcroe  Chirurgeons,(be0des  a  Multitude  of  others) .  were  pfefent  ^t  the  opening 
of  the  Head,  to  fee  if  "any  Thing  could  be  there  difcover'd  j  but  there  appeared 
no  Sigp  of  Coniufion  \  the  Brain  full  and  in  good  Order ;  the  Nerves  whole 
aod,fQund;  theVeJfdsof  the  J5rar»  pretty  full  of  Blood/.  But  nojljiog  was  by  • 
any  of  them  difcern'4:to  boat  all  amifs.  Some  of  them  thought/,  that 'they 
difccm'd  a  fmall  Fijj^e  ov  Crack  in  the  SkuU  \  and  fome  who  held  itiwhilp  it  was 
fiwing off 5  laid^ .  they  ifelt  it'  jarring;  in  their  H^nds,.  and  th^re  ieemcd.  to  the 
EyefomethiDg  like  it;  but'it  wasfofraall,  i^s  that^  by  Candle-light  we  could 
not  agree  it  certainly  fo  to  be,  '     '  .     .     ,V  *  ^      i ' 

Some  of  the  Hair  on  the  Right  Temples  was  manifeftly  finged  or  burnt, 
3Qd  the  lower  Part  of  that  Ear  blacker  than  the  Parts  about  it^  but  fofc  j  and 

Z  2  it 


<.  c 


(  17*  ) 

it  might  be  ody  the  fetlling  of  the  Blood.  Tlie  upper  F$xt  oF  the  Leli^ 
Shoulder,  and  tnat  Side  of  the  Neck,  were  alio  fomewhat  blacker  than  the 
reft  of  the  Body  ;  but  whether  it  were  by  the  Blow,  which  broke  the  Coilart 
^ndjcorcbed  the  round  mi  Spot  thereupon,  or  only  by  fettling  of  the  Blood,  I 
cannot  fay  i  yet  I  think  it  might  very  well  be,  that  both  on  the  Head  and  on 
this  Side  of  the  Neck,  there  might  be  a  very  great  Blow,  and  a  Ccntufim  up- 
on it  (and  it  (eems  to  have  been  fo^  by  the  tearing  of  the  Hat,  and  breaking 
the  Collar,  if  not  alio  cracking  of  the  Shll)  and  yet  no  Sign  of  fuch  Gnttu/ufny 
becaufe  dying  fo  immediately,  there  was  not  Time  for  the  Blood  to  gather  to 
the  Part,  and  ftagnate  there  (which  in  Bniifes  is  the  Caufe  of  Blackncfi)  and 
it  was  but  as  if  fuch  a  Blow  had  been  given  on  a  Body  new^y  dead,  which  does 
not  ufe  to  caufe  inch  a  Symptom  of  a  Bruife,  after  the  Blood  ceafes  to  cir- 
culate. 

Having  done  with  the  Head^  they  opened  the  Brti^^  and  found  that  Bta^ 
htg  to  reach  quite  through  the  &^,  which  wai,  in  thofi:  fcorcVd  Places,  hard 
and  horny,  and  (hrunk  up,  ib  as  it  was  not  fe  thick  as  the  ibfr  Skin  about 
it :  But  no  Appearance  of  any  Thing  deeper  than  the  SIdn ;  the  Mufcies  not 
tt  all  dilbrder'd  or  dilcolour*d  (perhaps  upon  the  Reaibn  that  was  but  now 
£ud,  of  the  Head,  Neck  and  Shouldei".)  Having  then  taken  off  rhe  Ster* 
MM,  the  iMMgs  and  Heart  appeared  ali  well,  and  well  coloured  without  any 
Diibrder. 
Jbitaip.        2-  7^^  ^4»  ^66\.  One  Mr.  Brooks  of  Hcm^/tm^  going  from  Winchtjter 


Leg] 

Stirrup,  the  other  m  the  Horfes  Mane,  his  Clothes  all  burnt  off  his  Back,  not  a 

'  Piece  as  big  as  a  Handkerchief  leftendre,  and  his/ii^  and  all  \i\i^S^^finged\r 

with  the  Force  that  ftruck  him  down,  his  Noie  was  beaten  into  his  Face,  and 

his  Gnn  into  his  Breaft,  v^here  was  a  Wound  cut  almoft  as  low  as  to  his  Navel. 

The  torn  Pieces  of  his  Cjfothes  were  lb  fcatter'd  and  confumed,  that  not  enough 

to  fill  the  Cfown  of  a  Hkt  could  be  found.    His  Gloves  were  whole^  but  his 

Hands  in  theiw^Ar^^tOthe  Bone.    The  Hip-bone  and  Shoulder  of  his  Horfe 

hma  and  hrmjU^  and  his  Saddk  torn  in  little  Pieces.  This  was  what  appeared 

to  the  Coroner^s  IfiW0. 

^Sfni-        3.  June  if,  i&j6.  (being  Sumkf)  After  ieveial  Ie6  ftrong  Reports  of  72«0f- 

J^^^Ar,  the  whole  Town,  and  partkalarly  the  Congregation  in  St.  Nkboks  Church 

0.65.  ("when  the  Miniftet  was  Preaching)  was  ftrangely  iiirpriied  with  a  moft  ter- 

»*^«  TTbh  F!a(h  of  £#fw«  and  a  fearfol  Jbmdir  Cbp,  which  lighted  down 
through  the  Ie0er1s^e^pie  upon  the  Body  of  the  Church,  and  through  the 
lame  round  Hole  in  the  tipper  Vault  within  the  £ime,  m  the  Shape  (as  fbme 
Q^rv^>  of  a  black  fkry  Aitf,  diredly  upon  the  Altar^  caufing  fiich  aa 
hideous  Chtek^  Fiie-fla(b^  Smoak,  and  Damp  there,  as  if  many  Fire-B:dls 
bad  been  thrown  down  thither  from  the  ftid  Vault,  and  burfted  all  at  once^  be« 
gietfing  a  diflnal  CMfteniation  among  the  Pci^ie^  and  leaving  aa  iSAfit^pburout 

The 


The  Candle  on  the  Scuth-fide  of  the  Altar  was  piiC  ooc  bjr  the  Bkm  i  the 
other  remained  burning.  Two  of  the  CbaScef  there  were  overthrown,  and 
the  lyim  fpUt,  and  the  tVafm  fcatter'd  about:  But  the  empty  Cbakct  ftood 
firm.  All  three  were  lbmewhatyiw//ei  at  the  Foot,  and  one  of  them  a  litde 
bent  there,  and  in  two  Places  pierced  thro\  as  if  it  had  been  by  Hail-fliot : 
and  the  lf^afir-boxe$  were  likewiic  a  little  fmutted  towards  the  Bottom.  The 
Cbitrcb-Book  was  flung  on  the  inner  Paflage  :  The  Covers  of  the  Altar  were 
iinged  in  divers  Parts,  as  by  Powder^  and  ibmewhat  burnt  and  fmutted  here 
and  there,  as  alfo  torn  in  ibme  Places.  A  ftrong  Piece  of  H^ainfcot  with  a 
Pifture  upon  it,  behind  the  great  Akar,  was  fplit  in  two.  Of  the  Cburcb- 
Ckk^  in  the  H^efi-End^  at  the  lame  time,  both  the  Brals  and  Iron  Wir&of 
the  Whole  and  Qaarcer«hour  Hammers  were  partly  broken,  and  the  reft  could 
no€  be  found  \  and  an  oaken  Poft,  (ix'd  in  the  Wall  for  the  Support  of  the  Dial, 
was  half  torn,  and  beneath  the  lame  divers  Bricks  were  ftruck  out  of  the  two 
Head  Pillars  fupporting  the  Steeple.  On  the  Top  of  the  Southern  Steeple,  an 
oaken  Gutter  and  a  ftrong  Beam  and  Supporter  were  ihattei'd. 

One  of  the  Minifters,  though  fitting  near  the  Altar  to  the  South,,  had  no* 
Hurt  at  all.     Divers  of  the  People  feated  round  about  the  Altar,  fell  down, 
to  the  Ground  with  the  Fright.    One  Youth  that  ftood  next  the  faid  Minifter's^ 
Pew^  aot  being  able  to  recover  his  Senfes^  was  carried  honn:.    On  the  North 
Side  of  the  Alur  four  Perlbns  fell  down,  and  one  of  the  oaken  Seats  being; 
fpITt  onder  him  that  &t  thereon,,  that  Perfon.was  much  hurt  by  it^  and  more 
than  any  other.    Some  that  ftood  in  or  by  the  Belfrey,.  neat  the  Clock,  were 
H^dy  hurt  here  and  there  ;.  and  among  them  a  Mariner^  leaning  on  a  lined 
oaken  ieat  there«   had  his  right  Arm  bruifed -,.  and   another  Man,    though, 
but   (lightly  hurt,    yet   could    not  remember   how    he    got  home  from 
Church. 

There  iflued  forth  a  huge  Damp  like  unto  Smoak  out  of  the  Southern.Stee-^ 
pie;  but  the  ChurcbXarfenter^  upon  fearch,  met  only  with  a  prefcnc  Noife 
and  thkk  Damp,  which^  tho*  it  frighted  him  at  firft  intoan  Apprehenfion  of 
jF/r^,  yet  getting  to>the  Windows,,  and  opening  them,,  the  D^imp  iftued  with 
great  Violence ;  but  there  appear^  no.*Fire  any  where,  fave  only  a  litde  in  the 
ibatter'd  Farts  of  the  Steeple,,  whickwas  ibon  oi^enched. 

The  CluirchflXalwas  aliO'fmuttQd.b  fundry  Parts,  foiling  the  gilt  Figures,. 
^t  diey  couJd.lcarce  be  ^ioemedi,  "Ehe  gUt  Weather  Cocks  upon  both  the 
Steej^  wtrt  likewife  fmutted  on. the  one  Skfe  of  their  Tails,  without  any  other 
Mark.  Nor  coylff  is^  be  in  the  leaft  difcovered  in  either  of.  the  Steeples,,  which 
way  the  Clapentred,  by  all  the  Search  that  was  made. 

It  was  obferv'd  afterwards,  that  among  the  eight  Peribns  that  were  hurt,  one 
wha  ftood  in  the  BtSietf^  had  the  upper  back, Part  of  his  Clorh-Coat,  as  alfo 
his  SUrc  and  Skin  ibmewhat  torn ;  but  the  lining  of  that  |Coat,.  which  was 
Red-Friae»  had.no  Hurt  at  all.* 

Another,  fitting:  betwixt  the  reft,,  in  a  Pew  under  the  Organs,,  and  leaning 
on  the  Door,.  wbiHl  the  ficw-lock  (then  clo(e  to  his  Body)  was  lb  violent- 
ly ftnick  out,  that  it  hung  only  by  one  N^l,.  had  no  Damage  at  all  by 
it  himiclf^    nor  any  other  that  fate  or  ftood  by  there,    when  the  Stroak 
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bapperi^d  V  though  tlfty  RU  all  to  the  Ground  by  the  Fright,  at  the  Inftkrrt 
when  k  was  given. 

And  a^  for  him  that  had'  his  Arm  bruJfcd,  it  was  fomewhat  ftrangethat' 
afterwards  thercf  was  found  a  Hole  paffing  his  Goat,  Waift-ct&c  and  Shirr,  on . 
the  Fore-part  of  his  Body,-* without  in  the  leafl:  hurting  tbeTBody  5  the  Hole- 
appearing  juft  as  fhot  through.  His  Waift-coat  (being  of.  a  red  Sarcenet) 
kept  its  Colour  every  where,-  but  at  the  Place  where  the- Ann  was  hurt  : 
And  the  fmali  Silver^Edging  was  fmutted  almoft  every  where,  and  about  the 
Neck  too,  where  the  Party  wore  a  Cravat.  One  half  of  his  Shoe  was  alfb 
torn  off,  the  Soal  being  pierced  as  with  Hail-fhot ;  and  a  Piece  of  his  Scock- 
ing's  Foot  on  the  fame  Foot  ftrack  away,  near  an  Hand-breadth,  without  any 
other  Hurt  to  either  Foot  or  Leg,  but  that  for'fbme'  Days  that  Foot  was  be- 
numbed. 

'  Laftly,^One  of  them  that  fat  by  the  Altar,  had  his  Breeches  and  Leather- 
Drawers  on  both  Sides  pierced  through  as  by  Hail-lhot,  and  Part  of  it  plainly 
fcorch'd  and  fhrunk  up,  as  by  Fire:  And  divers  of  fuch  fmall  Holes  in  his  Shirt 
too,  yet  without  any  hurt  in  his  Body,  fave  that* he  found  fome  Pain  in  his  Foot., 
One  Side  Of  his  Shoe  was  alfo  torn,  and  the  Soal  fidcwards  pierced  through,  as 
*twere,  with  Hail-fhot. 
-^fDant-         4.  About  the  latter  End  of  March  and  /ipril^  1673.  we  had  much, and  vio- 
chr'Kbb^*  lent  Thunder  and  Ugbtningy  which  had  this  unhappy  Effeft  upon  all  the  Par- 
n.96.p.    '  eels  of  Upbeat  zxi6.  Rye^  of  the  laft  Year*s-Growth,    in  our  Granaries,  that, 
^*'9*'         tho*  over -night  they  were  dry,  fw^et,  and  fit  for  Shipping,  the  next  Morning 
they  were  become  clammy  and  (linking ;  (oihdXiht  Owners ^  if  they  would  not 
lofe  their  Grain,  were  forced  to  caufe  it  to  be  turned  over  two  or  three  times  a 
Day;  and  yet  it  required  fix  Weeks,  if  hot  longer,  before  it  was  recovered. 
This  is  a  Thing  which  often  happens  to  Corn  that  hath  not  lain  in  the  Granary 
a  whole  Year,  or  not  fweat  thoroughly  in  the  Straw  before  it  be  thrafti'd 
out. 
-rfrPortf.         5.  OSioh.  23,  1685.  On  Board  the  Ropl-Jimes^  a  Flalh  of  lightning  and 
— *!i^7.  ^f^hmier  together  took  the    Maft,    which  was  put  into  her   for   careening^ 
p.  X2i».    '  being  a  made  Maft,  and  bound  wifli  Iron  Hoops  from  one  End  to  tlie'o-' 
ther,  and  fhiver'd  it  down  to  the  Deck,   breakings  one  of  the  Iron  Hoops ' 
in  the  Body  of  the  Maft,'fo  that  Splinters  are  forc'd  out  of  the  Middle^of 
the  Maft  a;  Foot  and  'half  long  (and  a  iall  of  Fire  was  feen  to  run  to  and  frb'ori ' 
the  Deck)mfomuch  that  thcMaft  is  wholly  iiriferviceable,  and  muft  be  takea' 
out.  •    •  ':...*.      I      ...  ; 

On  Board  the  Coronation^  notwithftahdlng  the  Shi^is'  Head  was  to  Wind- 
ward, a  great  '&aU  of  Fire  came  into  the  Gun-room' JPortsj  ^and  threw  a  B6y 
out  of  one  of  the  Ports,  and  he  was  .drowned ;  and.fev^ral  *Work-men  being 
on  Board,  as  Carpenters,  Joyneri,  and" Sidamen  were  ftruckdoWn  and  made 
fenfelefs  for  fome  time;  and  the  5^// , of  Fir^  ran' up  'and  ^ruik  on  the  Star- 
board-fide of  the  Wardrobe,  and  left  a  ftaCe  fcorched  round  upon  the  Side^ 
and  between  the  two  Ring-bolts,  as  if  it  jiad'  been  a  ^Sliqr,  ^  atid  beat  the  ' 
Wainfcot  over  to  the  Side,  all  fcorch'd  as  if  with  Fire  ;  and  fun'  uf)  againft'the 
Doors  and  Hinges,  away,  and  run  into  feVcfar^S^i?/;  of  Fife  'on  the  D^ck 
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|3!Bpog(V  the.I|ifen  i  Mand  fima^rtjof  it:bitokdmat  the  Windows  of  the  Round- 

\bde,  and  ibiyer'd  aflT^.  great  ddil  of  the  Wainlcot^  and  broke  the  Glaffes  of 

xk^PerJ^Oi^^Ufs^    a,nd  .iiiake  i4:4fo&:tbrough  a  Letter  that  lay  in  the  Win- 

«dow  eight  dpubje;r  the:  Cirtfun^fereMie  of* a  Musket- Bullet,  and  no  more;  it 

^fo  fliivered  the  Timben  tha?hQk}^  !the  Enfign-Stcrff  on  the  Poop.    '  '- 

6.  March  2o»  i^g*.  About  eight  at  Night  there  arofe  a  very  violent  Guft  ^Onndii 
of  Wind  at  South-weft,  which,  lafted  an  Hour  and  an  half,  during  which  time  ^^'^^ 
it  rain'd  very  faft.     A  Quarter  of  an  Hour,  or  thereabout,   after  Nine,  fell 

a  mighty  Scprm  of  Hail  imermixt.  with  Rain,  which  Jsiy  very  white,  and 
i>me  Depth  on.  the  Ground,  Alid  tp  fne'appeared  to  have  Snow  mixed  with  it. 
During  that;  Scprin.  happened  ,;two  Bajhes  of  L^bJning^  very  violent  and 
firange  i  it  was  extraordinary.  blCies*  and  of  a  &lpharous  Smell  ;  it  feemed  to 
,iland  dill  in  the  Houfe  fbme  confiderable  time,-  and  Was  ib  great,  that  a  Gen- 
tleman, who  frt, below. Stairs^  thought  that. the  Hoofe  had  been  on  Pire  a- 
bove,  and  that;the.  Flames  rolled  down  Stairs.  The  Clap  oifEbunder^  which 
immediately  followed,  ieemcd  to.all  like  the.  fiidden  Discharge  of  five  or  fix 
Ejeid-picces  5  ;fiot  with  that  .rolling  deep  Nolle  Thunder  ufually  carries  along 
with  it.  Thefecond  K^^and  Ckp  followed  within  a  few' Minutes  of  the  firft, 
but  not  with  that  Violence  as.  th^  former:  Which  Flalh  fired  the  Steeple,  I 
cannot  fay,  but  a  Piece  of  .Wopd  to  which  the  Lead  of  the  Wmdows  was  nail  - 
ed,  was  fct  on  fire,  and  kindled  very  faft,  and  might  have  done  a  great  deal 
.of  Mifchief,  had  not  the  Earlinefs  of  the  Night  and  timely  Help  prevented  it. 
Th|s  Storm  feemed  to  run  in  a  dire(51;  Courfe  jfor  fcveral  of  our  Side  Towns 
,perceived  little  of  it ;  and  I  believe  it  broke  chiefly  over  us.  At  Kettering- 
Oiieof  .their9elb,'asfome  lay,  received  fome  Damage,  and  the  Wires  of  the 
Chimes  were  twilled  one  with  another.  The  Wind  was  very  bluftering  all  the 
Night  after.  \ 

7.  Aug.  13,  1.693.  About  three  a  Clock  in  the  Morning  it  began  to  thunder  ^»;^«^;^; 
and  lighten,  and  rain  5  about  four  a  Clock  came  a.  Clap  of  Thunder  and  Ughu  'l^iif'^^of 
mg  all  at  the  lan^e  Moment  of  Time,    that  was  fo  fmart  and  violent,  that  I  Bifcay;^ 
thought  the  Ship  had  been  fplit  in  pieces ;  ail  Alarm  went  prelcntly  through  the  0.^204.  p.' 
Ship,  of  En^Mrey  the  dread foU eft  Word  that  can   happen  on  Board,  and  9^- 

put  us  ail  into  Confufion.  But  it  happcnM  to  rain  briskly  about  that  time,  and 
fo  with.tbelielp  of  our  Buckets,  the  Fire^  which  was  occafioned  by  the  Balls 
of  Lightning  that  came  between  Dscks,  was  foon  put  out.  In  the  Gangway  was 
one  Maij  knQck^.d  down,  and  Jay-fometime  before  he  recovered  himfelf ;  a  fe- 
cond  near  him  was  blown  alrtioft  the  Length  of  the.Qyarter-deck;  a  third 
.was  burnt  all  down  his  Back  with  the  Ughimng^  in  his  Hammock.  Our  Main 
Top-Gallant-Mafl  was  fplit  in  pieces,  our  Top-maji  riot  touched  j  our  Main-mafi 
/plic  from  the  Top  down  to  the. very  Deck.     .  '-    -  - 

8.  Jufyz^j  1696*  We  bad  an  extraordinary^ pleaiant  Forenoon,  with  con^  A^tfrAbcr- 
tinual  Sun-fhine,  till  about  half  4d  Hour  after. three  in  the  Afternoon,  when  \^l'^hy''^^ 
we  had  fome  Rain,  after  which;. htvppehed  two  Claps  of  Thunder^  though  not  n.-z-.p.ju 
very  great,  and  then  a  great  Sh(^wcr  of  Hail^  in  which  rime  happened  a  third 

Clup^    which  made  all  our  tofi. ;  We  wereMixte«ft^  in'NtKnber',  none  of  tis- 
happening  to  be  out  or  abfcnt  at  thcj  Time.  Theimoft  Part  ot  them 'were  ftand^ 
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Ing  about  me  ifli  the  School^  bard  by  my  Chitnber-door )  the  two  forelaid 
Claps  of  Sunder  being  over,  we  thinking  nothing  of  them  %  and  now  there 
being  a  great  Shower  of  Hail^  on  a  fudden  there  happened  fuch  a  Flq/b  dflMi- 
.^y  which  I  iaw,  and,  as  I  thought,  filled  the  whole  Houfe ;  but  of  the  Ch^ 
I  minded  nothing,  but  only  I  think  that  I  heard,  as  it  were^  ibmc  (harp  Clink 
or  Sound ;  but  oar  Neighbours  in  the  Town,  fuch  as  the  Miniiler  and  his 
Wife,  told,  they  never  heard  a  louder  :  But  however,  I  think  ail  our  Lofi  was 
by  the  fire^  which  was  over  in  an  Inftaor,  and  after  which  we  had  Darknefr 
in  the  School^  by  Reaibn  of  the  Smoak.  with  a  moft  violent  (ulphurous  Smell, 
and  the  burning  of  ibme  Leaves  of  Books.  There  are  five  Breaches  in  the 
Walls,  one  in  the  Roof,  exaftly  in  /hape  like  a  Cannon-ball ,  another  under 
the  Chimney,  a  third  came  through  the  back  Wall,  and  quite  thro'  the  other 
Wall  oppoHte  it ;  and  the  Chimney  was  (plit  in  pieces,  and  ibme  that  came  to 
the  School-Door,  and  made  a  Breach  there,  rending  the  Stones  in  pieces,  and 
carrying  them  out.  There  were  four  kill'd,  and  many  of  the  reft  hurt,  having 
their  Legs  or  Arms  ruined ;  but  are  all,  I  thank  God,  recovered.  And  as 
for  my  felf,  I  never  was  in  greater  Danger  ;  for  there  Was  one  kilPd  before  me, 
another  ac  my  Left-band,  and  not  half  a  Foot  from  me  there  was  a  Breach 
nude  in  the  middle  Wall  of  my  Chamber  ;  and  yet  I  thank  God,  I  received 
no  Hurt,  only  I  was  bled  in  the  Mouth,  but  how,  I  cannot  tell.  As  to  the 
Children's  Bodies  that  were  kill*d,  I  found  none  of  their  Bones  broken;  my 
Brother  had  a  Cut  in  his  Head  *,  and  all  of  them,  where  they  received  the 
Strokes,  had  their  Clothes  cut,  as  if  it,  had  been  eat  out  with  Rats.  They 
all  received  their  Strokes  on  their  vital  Parts,  and  about  their  Shoulders,  which 
were  in  Colour  of  a  brownifti-black.  All  the  Children  that  were  killed, 
Were  in  different  Places,  and,  as  it  were,  picked  out. 
^Snym,  9.  Nov.  26,  1696.  A  fad  and  aftoni(hing  Accident  happened  CotheTftcw- 
SwJjiSie,  ^^  Galley  by  Ugbtning  and  ^bunder.  For  as  we  lay  at  Anchor  at  Smyrna^ 
n.  235.  p. '  about  one  of  the  Clock  in  the  Morning,  (he  was  ftaved  m  fcveral  Places  *,  the 
^***  Bulk-bead  of  her  Round-boufe  was  ftaved  all  to  pieces  into  the  Captain's  Cab- 

bin,  and  hurt  his  Shoulder ;  her  Mtzzen-M^  was  ftaved  all  to  pieces,  and  the 
Spindle  in  the  Head  of  the  Maft  was  melted  at  bodi  Ends  with  the  Dgbining ; 
the  Afun-Top  SaiUTard  was  lafhed  in  the  Top,  yet  nocwithftanding  the  Tori 
wais  thrown  out,  and  fluck  in  our  Awning  right  an  End.  The  Quarter- 
Mafter  fone  John  Page)  was  on  the  Deck  by  die  Mizzen-JM^^  and  one 
John  ASen^  who  were  both  ftruck  down  fiat  thereon  with  the  Ligbtning. 
JPage  had  one  Side  of  him  ftupified  for  three  Days,  but,  under  God,  I  reco- 
vered him  in  fix  Days ;  JUen  was  very  well  the  next  Day,  when  his  fright  was 
over.  The  L^bn^  did  ftrike  the  Plank  for  fix  Foot  oflF  the  Oucfide  of 
the  Galley  all  to  pieces,  and  the  Timber  was  like  a  Brulh  ;  and  three  Planks 
of  the  Qeling  were  ftartcd,  whereof  two  Foot  and  feven  Inches  was  ftaved 
cut  from  the  reft^  within  ten  Inches  of  my  Head.  My  Velvet  Cap  was  hang- 
ing on  a  Nail  in  the  lame  Piece  of  Cieling,  the  Infide  whereof,  next  unto  the 
Ugbinhf^  had  not  one  Stitch  amiis,  but  the  Outfide  had  all  the  Seams  burft 
•  (o  pieces.  A  great  weighty  Nail  was  ftarted  out  of  the  laid  Cieling,  and  fell 
over  my  He9^»  and  lay  upon  my  IHUow,  and  I  thought  my  Head  with  the 
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JJgblnmg  had  been  in  a  Flafh  oF  Fire.  Wbilft  I  could  bul  juft  (hut  iny  Ejrcs 
at^  open  them  again^  the  Ligblnim  went  down  into  the  Hold»  and  ran  out  \\kt 
a  Train  of  tVili-fire^  and  burft  out  dirough  the  Galley's  Side^  and  rent  tea  or  e- 
kvcn  Foot  of  the  ouifide  PJank  off,  within  a  Foot  of  the  Water's  Edge.  Some 
ctf  the  JJgbtfiif^  ihot  up  between  the  Timbers  and  the  Cicling  into  the  Gun^. 
Koom,  and  ftaved  a  Beam,  and  iet  three  or  four  Bundles  of  armed  Match  all 
on  Fire.  The  Gmmi^r^  George.  Hardyj  was  lying  in  his  Cabbin  at  the  lame 
time,  and  the  L^bsnmg  bliftred  one  of  his  Feet,  and  fing'd  his' Hair  gflF  his 
Head.  The  M^er^s  Cabbin  was  between  the  Gunner's  and  mine^  Jb^C  had  no 
Damage*  ,    ., 

lo.  Jtify  27;  1691.    In  Everdon  Field,   near  Daven/fy  in  Nortbamptot^re^  Ui KotA. 
divers  were  at  Work  reaj)ing  Corn.     The  Morning  wa$  fair  and  clear  \  but  be-  S2^^ 
fore  Noon  there  came  a  violent  Scorqg  of  founder  and  Lightning  arid  Rain  ;*which  ^'  r^» 
caufed  the  Reapers  being  about  twenty  in  all,  to  retreat  for  Shelter  to  a  ^ickfet  '^*' ' ''  *' 
Hedge  J  with  a  Ditch  by  the  Side  of  it.     Of  thefc  Perifons  four^were  kill'd,  viz. 
Simon  Mo'rioty   Robert  Marriott  Richard  Udells ^   and  Thomas  Burroughs  i  and 
eight  others  dangeroufly  hurt:  of  the  reit  feveral  were  ftruck  down,  but  not 
much  hurt.  .  .       , 

Upon  the  firft  Tidings  of  this  Accident,    Mr.  Edwards  (the  Minifter  of 
Badby)  repaired  to  the  Place  •,  where  Robert  Marriot  lay  on.  his  Back,  out  of  the 
Ditch,  having  ftruggled  (as  was  laid  by  the  By-ftanders)  after   the  Stroke. 
Mr.  Edwards  lays,  he  faw  no  Marks  or  Sign  of  Hurt  on  the  Body:  But  the 
Woman  who  laid  him  out,  and  the  reft,  fay,  there  was  a  Hole  about  the  Big- 
nefi  of  a  Gooie-ihot  in  the  Pit  of  bisuStomach,  and  m^ny  more  about  his  Legs* 
There  was  in  the  Hedge  a  Pollard-Afli,  under  which  fat  Simon  Marriot  and 
Richard  WeUs  \  but  Thomas  Burroughs  fat  at  the  Diftance  of  two  or  three  Yards 
from  thence.    In  this  Tree  were  cut  or  rafed  four  (or  more)  Grooves  or  Fur- 
rows, from  the  Top  ?o  near  the  Bottom,  deeper  than  the'  Bark,  and  about  aa 
Inch   broad,  each  of  them,  on  that  Side  of  the  Tree. on  which  the  Men 
lat;  but  no  Damage  appeared  oa  the  Tree  eliewhere,   there  being  a  Knot 
on  the  oppofice  Side,  which  is  fuppo{ed  to  have  diverted  che  Streanl  of  the 
fiery  Matter.    The  green  Thorns  were  fcorched,  and,  the  Place  fmelt  rank  of 
Sttlj>bur.  .  .  ^ 

Simon  Metrrkt  had  the  Crown  of  his  Hat  cut  into  the  Shape  of  a  beatded 

'Arrow^  and  at  tfee  Band-place  cutfmooth,  almoft  round  about  from  theBririi, 

His  Clothes  on  one  Shoulder  cut  jaggedly  to  the  Skin,-  where  was  a  Scar  about 

four  Inches  in  length,  of  a  long  pval  Figure,  the  tranlverfe  Diamrtef  WhereoJF 

wasdeepep:,  of  a  darkifhred  Colour^  as  hard  as.^Tt^r;!  all  over.  He  had  SnulF 

on  his  Hand^  as  if  juft  ready  to  tajcc  it. 

Rkbard  Welts  bad  a  liule  Dog  on  his  Lap,  or  between  his  Legs,  dead. 
His  Haiul  upon  the  Dog^s  Head^  his'Eyes  open^  and  with  Bread  and  Cheele 
for  one  of  them)  in  his  Hand,  as  if  going  togive  theJDbg'  a  Bit.  His  Shoul- 
der fas  his  Relations  fay)  was  ftruck  down,  and  in  a  manner  fevered  from  his 
Body.        1  ,       ^  -  ,'.;'..   /'^    •  "^    .,;      •  '• 

Tbmas  Burroughs  &t  as  looking  up  to  the.  Heavens,  his  Head  turning  to- 
ward one  Side,  as'Viewing  the  Clouds;  his  Eyes  open^ .  Hehadiii  his  Pocket 
Vol. II.        •  •  ^    '      '  Aa  -  ••    '  JiCopj^r 
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a  Copper  Tobacco-Boic,  ^ich  had  one  Ittde  round  Hde  (Iruck  quite  tl^ro^ 
it';  and  a  little  of  the  Mecal  on  one  Side  feemed  to  have  run.  By  thefe  Po^ 
ihires  it  is  evident  they  died  in  a  Moment. 

Mr.  Edwar'ds  adds,  that  he  took  Simon  Marriotts  -Hat,  ^nd  Ibme  of  his 
Qoches^  and  held  them  ag^inft  the  I/ight,  and  they  appeared  full  of  Holesj 
as  a  Skimihcr  dr  CuUendar.  But  (at  which  he  wondied  Woft)  the  Woman  who 
laid  chem  out,  told' him,  their  Buttocks  which  iat  upon  theGmund  were  pitifully 
mangled,  and  their  Privy-Members  rent  and  torn  to  pieces ;  and  more  cfpccial- 
Ty  thole  of  lUfOfnas  Burroughs^  as  if  fmall  Bars  of  red  hot  Iron  bad  been  thruft  up 
,  into  them  in  nuny  Places. 

The  Hair  of  their  Heads  was  burnt  very  much.  Some  had  no  Harm  that 
•were  hard  by :  But  others  were  woundfed  at  a  Diftance,  and  their  Wounds 
•werccufed  with  more  Difficulty  than  ordinary  Burns. 

It  was  (before  th6  Storm)  a  pretty  ftill  Day.  But  before  each  Ihunder  Clap^ 
Was  heard  a  great  whirling  Noife  in  the  Trees,  like  Wind.  The  lightning  was 
obierved  by  Perfons  at  a  Diftanor,  all  falling  perpendicularly  upon  them.  Thofe 
who  recovered  had  their  Clothes  full  of  Holes,  as  if  they  had  been  (hot  through. 
Not  a  Drop  of  Blood  appeared  upon  ahy  of  them.  Th^r  Hurts  were  like 
dry,  fcorched,  fcarred,  or  healed  Wounds. 

Simon  Marriot  and  Rtfl^t  Marriot  wcl-e  ftruck  back ;  the  other  two^  fup- 
ported,  as  is  fuppofed,  by  die  Hedge  at  their  Back,  continued  io  the  Pofture 
wherein  they  Were  kili*d,  three  or  four  Hours  after,  when  Mr..  Richojf^d  Butkr 
qS  Prejlon  ^^  thtm. 

^"Several  of  thofe  who  Wdre  hurt,  were^ken'  uprfor  dead,  but  foon  came  to 
ftcmfelves  without  any  Application  t^Biitfome  of  tjxcm  were  fain  to  be  carried 
home. 

'  'Wtlltdm  Gregorfs  Wife  had  four  little' Holes  in  her  Knee,  like*  Shot-holes  ; 
which  turned  to  Sor«s,  and  had  CorescOme  out  of  them. 
.    Mary' Bird  (a  Woman  with  Child)  had,  all  over  her'  Body  near  an  hundred 
H^oundsy  fome  as  large  as  a  Man's  Hand,  on  each  Arm  oAe,  and  one  on. each 
Side  ot  her  Belly.     CXjt  of  moft  of  her  Wounds  came  Coresi  fome  bigger, 
fome  lefi ;  the"  biggeft  were  bigger  than  a  Walnut,  dry*  and  black  like  I^a- 
iher.     She  had  two  Sores  on  the  Soles  of  her  Feet,  but  hct  Shoes  and  Stock- 
ings'  not  touched.    She  (ate  next  to  thole  that  were  klUM.    She   was  taken 
but  of  the  Ditch  for  dead,  and  was  fuppos'dto  be*  kill'd.    9ie  wasfcnfible  of 
the  Stroke,  and  fenfiblfe  that  her  Husband  looked  pale,  arid  then  fwooned 
away.     She  and'  her  Husband  were  b6th  blooded,  ihe  within  an  Hour,  after, 
and  her  Husband  eight  Houi^  aftef  /  and  they  bled  freely.     Their  Legj 
were^  mightily  fwellM  before  they  were  carried  out  of  the  Fields    The  Wo- 
man wks  very  fore,    and'fiill  of  Pain,    fo  that  Ihe  Could  hardly  bear  aay 
Clothes  to  touch  her.  .  She  %as  three  Weeks  ill  before  (he  could  rife,  and 
"continued  ill  aboutalQuarter  of  a^Year.    No  Medicines  ufed  for  Burns  did 
any  good.  But  occaribhra"  great 'Torment  to  her:    Tflxe  firft  that  they  per- 
ceived to  do  good  to  her  waa  Oil  of  St.  JoMsWorty  and  after  the'  Cores 
,weiic  come  out,  the  Black-Sahe.    She  went  out  her  full  Time  ::The  Child 
Jbad  Jio'  Marks  or'  Blemiiih  at  aU  upon  d»ij  tkcafion^^  and  is  yet  living.    Abc^c 

that 


thtt  Time^  the  Yetf  0»  hath  been  hloockd  cror4oee>    She  Gods,  a,  neit 

Tiogliogy  and  l^h  Iktle  Piinpka  like  Stingingo^  Nettles^  acid  cahnoc  be  w<;^ll 
omil  (he  hath  been  blooded. 

The  Wounds  of  all  thofe  chat  were  hurt,  were  like  thofe  of  this  Woman, 
but  (lighter  ;  and  ibme  of  them  had  no  Cores  come  out  of  thrrn. 

This  is  the  beft  Account  I  can  give  you  out  of  the  broken  Remarks  which  I 
had  in  Writing  from  Mr^  Edwards  and  Mr.  Butkr^  the  two  Gendcmen  aix)ve 
meocioned. 

II.  'Dec.  az,  J^9?r.  7^««^*  Shltm  ztH^arley^  in  the  Vicarage  of  jfXjffi-^'Vprfc- 
fax  in Tinrk/Ure^  obf<?rving  a  Storm  coming  upon  him,  ftcpp*d  afide  for  She)'-  i^^Mr%d. 
ttr  within  a  Bariv-Door,    and  while  thcrci  was  ftruck  with  a  dreadful  Flajf^  qF  Thorcsby, 
Frre :  A  young  Woman  that  lived  with  her  Father,  in  the  Houfe  that  b^lon^-  ***^*  ^'^^* 
cd  to  this  Farm,  being  ladly  affrighted  with  ^he  Thunder  and  Ugbtpmg  (ioi 
Art  of  the  fulphurous  Matter  came  down  the  Chimney,  and  filled  tiie  Hou& 
with  a  ftrongSc^nt,  like  that  of  Gun-powder  after  Qring)  0ie  leaves   the 
Houfe,  and  not  feeing  the  young  Man  about  the  Barn,  goes  with  Speed*   ancl 
tells  the  Family  ho  was    related  to,   that  flie  feared   he  was  flain.     They 
ame  to  the  Barn,  and  found  it  even  fo:  A  fad   Spedlacle  ?    the  young 
Man  cafl:  down,  and  many  Stones  about  him;  he  was  laid  upon  his' Face, 
wholly  naked,  lave  a  fmall  Pact  of  his  Shirt  -  about  his  N^cki  an^  a  very    , 
little  of  a  Stocking  upon  one  Foot,  and  ^  much  of  a  Coai-S]e^ye  '2^  c(^       -    .T 

vcred  the  Wrift  of  one  Arm  \  his  Cl(^  driven  from .  his  Feet,  ^ne,.  hot  tp  bp '   ' 

found,  and  the  other  cloven^  his  Hat  not  to  b^  fognd  after.  SparcH,  and     -       i 
the  reft  of  his  Garmenis  torn  into  fmall  Shreds,  andcaft  at  cp^lS.giefiJjl^  Dir/.     f  .  * 
Avces  one   Bit  from .  another  ;  the  Hw^  of  his  He(^  and  Beard  fiiig(ed,   ^     . 
though  it  had  been  with  a  Candle^   «nd  a  little  Hole  below  his  left   Eye,  ' ' 

which  theyfuppofed  might  be  made  with  the  Fall  upon  a  Scone ;  for 
there  was  a  great  Breach  made  upon  the  Barn,  the  Door-tops,  both  of 
St(»e,  broken,  and  the  WaU  above  them  fallen,  with  the  Slate  a^d  Water- 
Tables. 

12.  April if^  1700.  We  had  (at  Leeds  in  Toryiwe)  a  pretty  fe^ere  Stofna  ^^^' 
of  Tbimder  and  Idgbtning  \  one  Clap  particularly  was  very  loiiid,  a;)d  .piem^.d  i^lihJi^^ 
CO  me  to  be  very  low  and  near  usw    It  fell  upon  a  Cottage,  and  broke  dowi^  J^^**'^* 
Part  of  the  Chamber  Chimney,  and  thence  made  its  Way  through,  a  Chinl^  w*.*"'*, 
or  Nick  in  the  Floor  to  the  lower  Room,  whereby  the  Flatne  thi|s  co^v* 
tRiiSted  was  either  more  iotenfely  hot,  or  at  leaft  direAed  mqre  immediately 
to  a  Sbelf,  where  it  melted  feveral  Holes  in  two  E^ewter  Didoes ;  it  meltj- 
ed  alio,  and  run  into  little  Lumps,  feveral  Places  in  a  Pei^ter  Candle/ttqk^ 
and  of  a  Brais  Mortar,  yet  burnt  not  ibme  Bits  of*  Fringe,  and  other  com^ 
hyftibit  Matters  within  it ;  it  burnt  ^Mb  ^fome  Hol^  in  a  Ti^  YeiS^f,  ^nd  .  .    ,  ^ 
fmurred  a  white  Stone  Plate  it  ftood  Mppn,  ias  if  it  had  been  with.^XM^       v\ 
SOack,  and  filled  the  Room  with  fuch  a  Siimifums  Smll(^\)^(f  f^e^ljjuni         ^^^ 
powder)  OS  almoin  ftified  the  poor  Wom^,  yrho  was  all  alone  in  die  JHpuT^s 
But  upon  opiening  the  Door,  (he  received  np  ^(hor  I^auna^e.    I  ^boj^jg^t  the 
CandleftickAt  tP  J>referve  as.a  Memprialjof  fo  u^OKiumn  ^n  Accidents 

Aaa  --'  *  If  have 


I  have  enquired  6f  one  in  that  NeighbiouAood,  concerning  a  miorc  !5Al  Ac^ 
cident;  of  which  the  Parifh-Regifier  has  this  Note/  Sept.  ^\  1672.  was  buried 
nomas^  t\itSoTidi  James  Lambert^  ^\}n\or^  deceafed,  of /foiUfr^,  flalnthe  Diy 
before,  being  the  Lord's-Day,  by  a  TbunderhcU.  His  Skin,  asl  am  infornned, 
was  perfedly  burnt  black,  and  was  flirunk  up  hard  like  Parchnient,  or  Lea- 
ther burnt  with  Fire.  There  were  other  Children  in  Compny,  who  were  alfb 
caft  down  by  the  Storm,  afnongft  whom  the  Party  I  fpoke  tb  had  a  Brother  abd 
Sifter ;  he  had  a  Pair  of  new.  Stockings  burnt  off  his  Legs,  and  himfelf  was  fb 
fcorched,  that  he  never  recovered  his  natural  Complexion':'  She  having  a  Waift- 
coat  clafpM  before  (as  the  Fafhion  then  was)  was  fo  burnt  ^betwixt  her  Breafts, 
that  the  Scars  thereof  remain  to  this  Day  :  Another  had  the  ftifFried  Neck  of 
his  Doublet  ftruck  off.  ;  ^         •    *^ 

*  But  all  recovered  except  Lamhert^s  Boy,  who  was  found  with  his  Face  up- 
wards, whereas  all  the  reft  had  theirs  to  the  Earth :  Which  reminds  me 
of  our  Coal-Miners  Praftice,  who,  when  any  fwoon  aw^y'by  their  folphu- 
rous  Damps,  dig  a  i/<r/&  in  the  Earth,  and  lay  thenri  on  their  Bellies,  with 
their  Mouths  in  it,  \\'hich,  if  it  prove  not  an  abfolute  SafFocation,  recovers 
them. 

TbeDxiM"     LX.  I.  Mr,  Howard  J  who  has  been  Mafter  of  feveral  Ships,  and  is  a  Man 
S4a^  of  good  Credit^  tells  me.  That  in  a  Voyage  to  Barbadaesj  in  Company  of  an- 
cbangedwitb  thcr  Ship,  cofnttiandcd  by  one  Qrofton  or   New-England^   they  were,  in  the 
wu^t-  tatitude^  as  I  remember,  of  Bermudas^  foddenly  alarmed  with  a  terrible  Clap  of 
toB%\h!f ..  Sunder ^  which  broke  this  Gr^//^»'s  Fore-itiaft,  tore  RIs  Sails,  and  did  fome 
n^»»7.  ^    £)aniage  to  his  Rigging :  But  by  that  Time  the  Noifc,  together  with  the  Dan- 
ger of  this  frightful  Accident  was  paft,  Mr.  Howard^  to  whom  this  Thunder  had 
been  more  favourable,  was  however  no  lefs  furprifed,  to  fee  his  Companion's 
Shipfteer  diredlly  homeward  again.     When  they  were  almoft  out  of  Call,  he 
tack*d  and  flood  after  them,  and  found.  That  Mr.  Grofton  did  indeed  fteer 
,  by  the  right  Point  of  his  Comp(s,*but  that  the  Card  was  turn'd  round,    the 
North  and  South  Points  having  changed  Pofitions ;  and  though  with' his 
Finger  he  brought  the  Flower  de  Lys  to  point  direftly  North,  it  would  im- 
mediately, as  foon  as  at  Liberty,  return  to  this  new  unufual  Pofture,  and  up- 
on Examination,  he  found  every  Compais  in  the  Ship  of  the  fame  Humour : 
Which  flrange  and  fiidden  Accident  he  could  impute  to  nothing  elfe  but  to  the 
Operation  of  the  Ugbtning  and  Thunder  newly  mentioned.     He  adds,  that  he 
lent  Grofton  one  of  his  CompaiTes  to  finifh  the  Voyage,  and  withal,  that  chofe 
Thunder-ftruchm  ones  did  never,  to  his  Knowledge,  recover  their  right  Pqfitms 
again. 
j^SrR.s.     2.  7«^24,  1681.   The  Ship  called  tht  Albemarky  whereof  Mr.  Edward 
»^57.  p.  ijgj  ^^  ^h^-n  Matter,  being  a  hundred  Leagues  from  Cape  Cody  in  Lat.  488, 
&boQt  3  h.  p.  m.  met  with  a  Tbunder-ftorm ;  the  Lightning  burnt  the  Main- 
TR)p-&til,  fplit  the  Main-Cap  in  pieces,  rent  the  Maft  all  along:  there  was 
in  ipecial  one  dreadful  Chpof  Thunder,  in  Report  bigger  than  that  of  a 
great  Gun,  at  which  till  the  Ship's  Company  were  amazed  ;  then  did  there 
pil  fomeCtiing  bom  the  Clouds  upon  the  Stern  of  the  Boat»  which  broke  into 
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iqany  (mM  Parts*  (plic  one  of  the  Pdmps,  and  the  other  Pump  much  hurt . 
alio;  it  wa$  a  bkucninou^ , Matter,  fmtUing  much  like  6red  Gun-pqwder:  It 
continued  burping  in  the  Stern  of  the  Boat ;  they  did  with  Sticks  diffipatc 
it,  and  poured  much  Water  on  it,  and  yet  they  were  not  able  by  all  that 
they  could  do,  to  extinguifh.  it  until  fuch  l^ime  as  all  the  Matter  was  con- 
fumed.  ...  .       ' 

When  Night  came,  obferving  the  Stars,  they  perceived  that  th^ir  Compajfes, 
were  changed  •,  as  for  the  Compares  in  the  BUtaklej  the  Nortb-Point  was  turned 
dcu  South.  There  were  two  other  C^<j^i  unhung  in  the  Locker  in  the  Cab^ 
bin,,  one  of  which  the  North  Point  flood  Southy  like  that  in  the  Sittakle ;  as  for 
the  other,  the  North  Point  ftood  ff^eji  5  lb  that  they  ^ilcd  a  thouland  Leagues^ 
by  a  Needle,  whofe  Polarity  was  quite  changed.  As  for  the  Cothpafs  wherein  the 
Ugbtmng  had  made  the  Needle  to  point  ff^efiwarj^  fince  it  was  brought  to  ^ 
Ni^England^  die  Glais  being  broken,  it  has,,  by  means.of  the  Air's  coming  to  .  /  i'J.[ .., 
if,  wholly  loft  its  Virtue.  .   .    ,         ,  .;.-.,'* 

Mr.  Edward  Randolph  (who  has  been  four,  times  employed  to  NrJthEn^land^  "' "  - 
in  his  Majefty*s  Service)  being  enjoined  by  Mr.  Flamfteed  to  make  inquiry  into 
tbb Matter,  at  his  Return  to  Boftork'm  li^c.  1683!  fpoke  with  Mr.  Lad  him- 
ielf.  He  affirmed  the  iameThing,,  and  difUted  to  him  an  Account  fuitable  to 
what  you  have.  But  that  which  you  have  was  in  the  Hands  of  Mr.  Mather y  a 
Minifter,  to  whom  Mr,  Lad  had  alfo  prefented  one  of  the  CompaJfeSj  as  he  had 
done  the  other  to  an  EngUJh^  Merchant  in  Anfierdaniy  who  gave  it  to  the  State? 
houfe. 

LXI.  I.  About  Cbriftmas  jffp^,  at  Harlech  in  Merion^^irey   fixteen  Ricks  ^^^f*' 
of  Hay,  and  two  Barns,  whereof  one  was  full  of  Corn,  the  other  of.  Hay,'i>«»^i  h 
were  fct  on  Fire  by  a  kindled  Exhalationy  which  was.  often  feen  to.  come  fromt  ^jj^"n. 
the  Sea,  and  lafted  at  lead  a  Fortnight  or  three  Weeks  5  and  it.annoyed  the  tos.  p.  49* 
Country,  as  well  hy  pcyfoning  their  Grals,  as  firing  the  Hay,,  for'  the  Space  of 
a  Mile,  or  thereabouts.    Such,  as  have  feen  the  Fire,  fay  it  was  a  blue  weak 
Flame,  eafily  extingui(hcd,  and  that  it  did  not  the  leaft  Harm  to  any  of  the 
Men,    who  interpofed  their  Endeavours  to  fave  tKe  Wij/y  tho*  they  ventured 
(perceiving  it  different  from  common  Fire)  not  only  clofe  to  it,,  but  fomctimes 
into  it.     All  the  Damage  fuftained  happened  conftantly  in  the  Night.     Dec. 
24.  Richard  Grifiith  of  Lechwedh-dtCy    Humphrey  Owen,  of  Garreg-wemty  and   - 
R^ard  Davydh  of  Erw-wenny  each  of  them  loll  aRickofiXzy.     27.  That   ;. 
N%ht  was  burnt  one  Rick  of  /&y  of  Joim  Philips  6f  Tnyflaqinhangely  Tralthauy 
two  Ricks  of  Hqjf  of  Griffith  Jahn  Owen  of  Cefn-Trcvorbacb^ .  and  Katharine   ' 
ffyHamsy  Widow  of  Cefh  Trefor  fuawry    loft  two  Ricks,     29.  That  Night 
Rancis  Evtms  of  Glajs-vryn  had  one  Rick  burnt,    Richard  Vavydb  of  Erw-^ 
«mr,  had  a  Barn  full  of  Hoji  of  three  Bays  of  Buildings,  burnt  down  to  the 
Ground. 

Hicre  are  three  fnull  Tenements  in  the  *&me  Neighbourhood  (called  Tyi- 
Iw  Sian  Wyn)  whereof  the  Grafs  is  lb  infeSledy  i\vxi  it  ablolutely  kills  all  man- 
ner of  Cattle,  that  feed  upon  it^^^The  Grals  has  bfch  infc&im  thefe  three  Years, 

but  not  thoroughly  fatal  till  this  laft.       '  '  ' 
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fft^'''  ^'  ^^  intelligent  fober  Pcrfon  that  livfesiiear  Hatkch,  afluf«  ine,  th«  chtt 
•i3^i»3.  ^^^  fty^  i^Hg'  '694]  contintms  there  j  that  it  is'obferved  to  ^ome  from  a 
Place  calfd  Mofva-iydan  in  Oaemarvmfbire^  about:  eight  6r  nine  Miles  off, 
[over  Part  of  the  Sea.]  That  Cattle  of  all  forts,  as  Sheep,  Goats,  Hogs, 
Cows;  and  HorfeS,  ftili  die  apace ;  and  that  foi-  certain  any  great  Noife,  as 
Winding  of  Horns,  Drums,  ^c.  does  repel  it  from  any  Houfe  or  Barn,  or 
Stacks  of  tlay ;  upon  Account  of  which  Remedy  they  have  had  few  or  no 
Loflfes  fince  C^^il^m^j;  That  it  happened,  during  this  Summer,  at  ]eaft  one 
Night  in  i,  Week,  and  that  commonly  either  Saturday  or  Sumla;^ ;  but  that 
now  of  late  it  appears  fomcthing  oftner.  The  f  lace  from  whence  it  proceeds 
is  both  fandy  and  marfhy.         * 

ffMjGniai  LXII.  I  have  often  been  puzzled  to  give  an  Accobift  of  thoie  Pbanomtna^ 
Sp^'/f"  Which  are  commonly  called  Fairy-Circles.  I  havcfeen  many  of  them,  and 
PiVJk*'^  thofc  of  two  forts;  one  fort  Bare^  of  feven  or  eight  Yards  Diameter,  making 
a  round  Path  foniething  more  than  a  Foot  broad,  with  green  Grafs  in  the  Mid- 
dle \  the  ochers  like  them,  but  of  feveral  Bignefics,  and  encompalled  with 
a  Circumference  of  Grafi,  about  the  fame  Breadth,  much^^^  and  greenet 
than  that  in  the  Middle.  But  my  worthy  ^Friend  yix.Walktr^  gave  me  full 
Sacisfadlion  from  his  own  Experience.  It  was  his  Chance  one  Day  to  walk 
6ut  among  tome  Mowing  Grafs  (in  which  he  had  been  but  a  little  while  be-^ 
fore)  after  a  great  Storm  of  ^bunder  and  D^tnmg^  which  fcemed  by  the 
Noife  and  Flaihcs  to  have  been  very  near  him :  He  prefently  obfcrved  a  rmnd 
Circle^  of  about  four  or  five  Yards  Diameter^  the  Rim  whereof  was  about 
a  Foot  broad,  rfewly  Imrftt  bare^  asthe  Colour  and  Brittlenefe  of  the  Grafc  Roots 
did  plainly  teftify.  He  knew  not  what  to  aforibe  it  unto  but  the  Ligbtnv^^ 
which,  befides  the  xAd  Capricious ^  remarkable  in  that  Fire  in  particular,  might, 
without  any  Wonder,  like  all  other  ^?ires,  move  round,  and  burn  more  in  the 
Extremities  than  the  Middle.  After  the  Grafs  was  mowed,  the  next  Year  it 
Came  upmbre/r^^  and^^^iin  the  Places  burnt,  than  in  the  Middle,  and 
at  Mowing-time  was  much  caller  and  ranker. 

WiCttfe*/  LXlII.  I.  There  are  two  forts  of  Inftances  (that  often  occur  in  Hiftory) 
]^^^  which  very  much  favour  my  Opinion,  That  Sunder  and  lightning  owe  their 
teMfi/X   Matter  from  the  fole  Br^tf/ib  of  the  lyr/^j. 

Ste  f^'  The  firftfoft  of  them  arc  thofe  which  tell  ui^  that  in  bafyxt  rained  Iron  ia 
'^sw^V.  foeh  a  Year,  ^nd  wGertnoftf  a  great  Body  of  Iron-ftone  fell  at  fuch  a  time  \  the 
^\Lt  Jfhncen  aflifrtft.  Julius  Sc^ger  fays,  that  he  had  by  him  a  Piece  of  Iron 
which  was 'rain6d  in  Sa^^  whete  it  fell  in  divers  Places.  Cardan^  reports  1200 
'Scones  to  have  fallen  from  Heaven,  and  one 'of-  them  weighed  an  hundred  ftftd 
•twenty  Pound,  fomfeof  them  thirty^  fonteiorty  Pound,  very  hifl^,  and  of  the 
^Colour  of  Iron.  Now.  that  which  is  very  remarkable  (lays  G//fer/,  where  thdfe 
ilnfh^nces  arc  reckdnM  up)  and  a^rjr  probable  Argument  for  the  Truth  of 
iCich  like  Inftances^  is,  that  it  is 'no  where  recorded,  that  it  ever  rained  Gal4 
br  Stiver  Ore,  or  Tw^  or  Lead^^  but  Ctfpper  hath  bodialfoftid  eohavt&lk^ 
>frooEi  the  Clouds. 

Bat 


{  '83  ) 

But  «7here^yf  r  thfi  i^>rjs  mentioned  by  the  Antients,  it  is  always  tabic 
ondcrftood  of  the  Copper  Pyrites  \  thicy  fcarcc  having  had  iany  Knowledge  of  the 
irm  Pyrites.  '  And  tiierefcre  the  raining  of  Copper  makes  it  yet  more  probable, 
iecaufe  of  it$  great  Affinity  with  Iron. 

Now  this  Ferrum  or  jEs  Nubigenumj  if  there  was  ever  any  fijch,i  was  concreted 
of  the  Breaib  of  the  Pyrites j  which  we  have  clfewhcre  ihewn  Xo  be  the  Pyrites^ 
ex  tcta  Subftaniia. 

The  other  InftUBce (which  is  owing  to  our  Regiftcrs)is  of  Ugbtning  being  rtd.p$f.\ 
Mgfietick.     This  I  am  fure  of,  I  have  a  petrified  Piece  of  A(b,   which  »  ^ 
A^fteticki  that  is,  the  Pyrites  in  Succo\  which  makes  it  probable  it  may  be 
Magnetick  alfo  in  Vapour. 

2.  72^11^  and  Dgbtmng  are  fo  very  like  the  Eficfe  of  fired  Gun-powder,  ^^^^( 
that  we  may  reafonably  judge  them  to  proceed  from  like  Caufes,    Now  the  x&D%\and' 
principal  Ingredients  in  Gun-powder  are  Nitre  and  Sulphur  (the  Admiftion  of  2]^^.^ 
Char-coal  being  chiefly  to  keep  the  Parts  feparate,  for  the  better  kindling  of  Dr.  Waiiii. 
it)  So  that  if  we  fuppofc  in  the  Air  a  convenient  Mature  of  Nitrous  and  SuU  J*  *J''  f' 
fiurous  Vapours,  and  thofe  by  Accident  to  take  Fire,  fuch  Explqfion  may  well 
follow,  with  fuch  Noife  and  Light,  as  in  the  firing  of  Guippowder.  And  being 
once  kindled,  it  will  run  from  Place  to  Place,  as  the  Vapour  leads  it^   as  in  a 
Train  of  Gtm-pcwder,  with  like  EfFeds. 

This  Exph^n^  if  high  in  the  Air,  and  far  from  us,  will  do.no  Miicbief, 
or  not  confiderablc  5  like  a  Parcel  of  Gun-towder  fired  in  the  open  Air,  where 
is  nothing  near  to  be  hurt  by  it :  But  if  near  to  us  Cor  amongfl  us^  it  may 
:kill  Men  or  Cattle,  tear  Trees,  fire  Gwupowder, .  break  Houles,  or  the  like  5 
as  Gun-powder  would  do  in  the  like  Circumftances.  This  Nearneis  or  Farnels 
.may  beeftimated  by  the  Diftance  of  Time  between  feeing  the  Fhjb  of  Dgbt- 
mg,  and  hearing  the  Noife  of  the  Sunder.  For  though  in  their  Genera- 
tion they  be  fimultancous ;  y^t  (^Ught  moving  f?tft?r  than  Soun^.  they  come  to 
us  ftcceflively.  I  have  obfervcd,  that  commonly  the  Noife  is  about  fcven 
or  eight  Seconds  after  the  Flafi  fthat  is,  about  half  a  Quarter  of  a  Minute) 
but  femetimes  much  fooner,  in  a  Second  or  two,  or  lefi  than  fb,  and  almoft 
imcoediately  upon  the  Flaftf.  And  at  fuch  jdme.thc  £xphJiof^m\:A  heeds 
be  very  near  us,  or  even  amongft  us.  Add,  In  fuch -Cafes  I  have  (more  than 
oocej  preiaged  the  'E^^£^6on  ol  Mfcbief^  and  it  hath  proved  accord- 
ingly. .         . 

Now,  That  there  is  in  Lightning  a  fidpburmts  Vapour ,  is  nianifcft  from  the 
pdpburous  Smell  which  attends  it,,  and  a  fultry  Heat  in  the  Air,  which  is  com- 
monly a  Fore-runner  of  iJgbtmg  foon  after.  And  that  there  is  alfo  a  nitrous 
Vapour  with  it,  we  may  realbnably  judge,  becaufe  we  do  not  know  of  ^  any 
«Body  fo  liable  to  a  iiidden  and  vk>lent  F^xplofum. 

As  to  the  hnMing  of  thefe  Materi$ds,  in  order  to  fuch  Explofion,  I  am  told  a.ftS3«P« 
dat  a  Mixture  of  Sulphur  and  BUngs,  of  Steely  with  the  Admiftion  of  a  lUtk  ^^^ 
W^er,  will  notonJy  caufe  a  gr^atEfierve£b?nce,. but  will  of  it  felf  break 
fonh  into  an  aOual.Fire.     I.&yi»  ^  kttle  Wfdir\  becaufe  too  much  will  hinder 
the  Operation,  <x  quench  the  Fire,  which  I  take  to  be  the  Cakje  of  the  Both 

Waters 
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Waters^  and  other  hot  Springs^  where  Sieelznd  Su^bor  cawlc  ft  great  Effcrvc*      j 
fcence,  but  no  Flame.  1 

tt.*S».  So  that  there  wants  ovXy  ^omt  Cbalyheat  or  Vitrtolick  Vapour  (or  fomcwhat 

^*  ^^^*      ,equivaleni)  to  produce  the  whole  EfFeft  (there  being  no  want  of  aqueous  Mat- 
ter in  the  Clouds).     And  there  is  no  doubt,  but  that  amongft  the  various  E/^ 
*fluvia  from  the  Earth,  there  may  be  copious  Supplies  of  Matter  for  fuch  Mix*-, 
tions. 
A.  1^3, ,         The  fame  Accduht  rfiiy  be  alfo  givcti  of  Mtna  (and  other  Burning-Mouniam) 
p.  7r>*       where  the  Mixture  of  Steel  and  Sulfur  may  give  a  Flame ;  Which  is  oft  attend- 
ed with  prodigious  [Explofions  ZTid  Earthquakes)  from  great  quantities  of  Nitre^ 
as  in  fpringing  a  Mine. 
„.  aj'j.,          ^This  may  alfo  fuggeft  fomewhat  as  to  the  Generation  of  Hail^  which  is  very 
F-^57i       oft  an  Attendaht'of  ul&«»/i^  and  l^^fi^/m^sg'.     *Tis  well  known^  in  our  artifi* 
cial  Congelations^  that  a  Mixture  of  Sntyib  and  Nitre  (or  even  common  Salt) 
will  caufe  a  prefcnt  and  very  fudden  Congelation  of  Water.     And  the  (ame   in 
Clouds  may  caiife  th^t  of  Hail-Jtones.     And  the  rather,  becaufe  there  fcems 
fomewhat  like  Sno^^  rather  than  /tr,  in  the  Midft  of  them*     And  as  to  thofc 
irt  pirticular  to  Very  large  (as  to  weigh  half  a  Pound,  or  three  Qjiarters  of  a 
^i-M  ^.  Pouind)fappoTnig  them  to  fall  from  fo  great  a  Height,  as  'tis  manifeft  they 
^'^'      did   by  the  Violence  of  their  Fall  s    *tis  very  poflible,    that,  though  their 
firft  CdnCretiofi,    upon  their  fudden  Congelation^   might  be  but  moderately 
great,  as  in  other  Hail^   yet  in  their  long  Dcfcent,  if  the  Medium  through 
which  thfcy  fall  w^e  alike  inclined  to  Correlation^  they  might  receive  a  great 
Kid.  /#/.  4.  Acceflioh  to  their  Bulk,  and  divers  of  them  incorporate  into  one :   like  as 
^''  in   that  ftrange  Shower  of  Hail  in   December   1672,     wherein   there  did 

hang  on  the  Trees  a  great  deal  in  the  Form  of /r/r/r^,  a  Foot  or  more  iti 
length. 
vid^%p\  Thefc  Confiderations  may  alfo  fumifh  us  with  fome  Account  of  the  na^ 
Lix.\o.  tural  Caufes  of  thofc  particular  Circumftances  which  attended  the  Acci- 
ddiit  at  Everdon^  where  four  Perfons  were  kill'd,  and  others  hurt  with  Dgbt^ 
ftiHg. 

It  feems  to  ttie,  that  in  and  trrcr  the  Ditch  there  was  Plenty  of  fome  Cau- 
'fiick  Vapour  of  a  like  Mature  with  the  Ihgrcdients  of  Gun-powderi  and  per- 
haps ^en  und^r  thofe  who  wr^re^ killed  or  wounded*  And  if  this  explqfive  Quali- 
ty were  attenlded  with  that  ofClaciation,  as  Thunder  is  often  accompanied  with 
Hail  C^itre  beiftg  a  proper  Efficient  of  both)  there  ifiight  be  fuch  Coacrctions, 
in  the  Nature  of  Hail^   as  might  (by  fiich  Explofion^  be  fcattered  like  Hailr 
Jbot  out  of  a  Gun,  and  caofe  iuch  Holes  as  are  faid  to  have  been  in  the  Qothes 
imd  Flelh  of  thofe  Perfons.    And  what  is  ftid  to  have  been  obferved  by 
others  at  a  Diftance,  like  z  Ball  of  i5fv  falling  down  direftly  ujwn  the  Pibc^^ 
..      might,  be'a  Prof)agation  of  the  I^me  kitidled  above,  and  continued^  as  the 
Vapour  direfted  k  to  the  Place  (as  would  be  *in  a  Train  of  Gun^pbwder)  and 
might  there  hurt  fotne,  and  fpare  others^  according  as  it  was  here  or  there 
more  copious.    For  we  are  not  to  ptefum^  that  it  was  ill  afl  Places  equal!/ 
mixed.  ;.     '    "  -"  ^ .  ■  • 

The  Cores,  which  caiinc  Out  df  the  Wounds,  &em  like  Efcars  made  by  a 

Cauftick 


Caoftlck  or  other  Burnings.  Andl  tjikc  them  to  be  fcorched  Sklo,  mortified,        .  ^  , 
(but .  into  i;he  l^le^  by:  that  HaiJ^hof)  and  appearing  like  burnt  L^vts :  Which 
muft  be  worked^oui;  bi^forc  the  Wound  could  be  healed ;  as  is  ufud,  when  other  ^;  ^  -^ 
heterogeneous  Matter  IS  forced  into  the  Flelh.  ''•.'•  "M..  ,. 

That  fome  of  the  People,  not  Tar  off,  might  be  thrown  down,  .and  jiot  o- 
tbcrwife  cdnfiderably  hurt,    is  not  ftrang'e;  who  might  be' witWa^ the  JJA?/?,; 
thoi^h  not  within  the  Reach  of  the^Fire  •,  as  we  fee  iin.the  E^^q/ion  of  Gun^ 
pwSr  (to  wliich  I  take  this  to  be  very  like)  when  Windows  (and  other  Things         '*  •- ' 
at  a  Diftance)  are  fhaken  and  fhattcr*d  by  the  Bla/i,  or  grpat  Qortcuflionpf  the 
Air/ tliough  the  i^fl?^  do  pot  reach  them.  ^"  .  .'j'j -:.,       .  .x 

IJCIV.  2.  pecen^.  25,  i656.   In  the  Evening  ;>iere  (l/ii  at  MadrU)  was  iJ^<^\At 
great  j£2/i^  about  thzMoon^^  the  Semidiameter' Whereof  ,\^as;abont  2*3 <»  3o^'>.'^&^ 
Alisbaran  Was  juft  in.the  North-Eaft  part  of  ?hc  Circle,  and  i\i€\'3ki/Boms  of 'y'^*=*^»^°- •»• 
Arses  jult  encbfcd  by  the.  South- Weft  of  the  Circle,  the  M^  fecihf^  in;  the  ^*'*' 
Cehter.    I  note  thi^  the  rather,  becaufe  5  or  6  Years  ago,  vizi^Nin^.  ri\  iSiStJ 
an  Hoorafter  Sun-fct,  I  faw  a  gTt&xMalo  about  the  A&^»,  of  the  janie  Dia- 
meter, at  Tangier^  the  Moon  being  very  near  *the  fame  Placp  where  fhe-was 
WW.  .'/■'". 

2.  May.  12,  1667.  An  liah  or  Circle  about  the  Sm^  was  obferv'd  by  the-^P^^r 
PldUJo^cal  Stxiity  u  Paris.  '  The  Diameter  of  this  Circle  was  found  to  be  of  Si'pVic^V 
44  D^ees^  and.  the  Breadth  of  the 'Limb  thereof,  aboat  hilf  a  Degree.    The 
upper  and  Jower  Part  were  of  d  vivid  r^d  and  yelloiVy  with'  a  ''little  purple  Co- 
lour,  but.efpecially  the  upperi  thef>^  was  within; the  Circle.    The   other 
flares  appeared   but  wbiiip^  and  of  Tiltle  Cle^rne^.  '  The  Space  within  the 
Hab  was  a  little  barker  than  that  about  it,  efpecially  towards  the  Parts  that 
were  colour fd.     Befide§».  there  wai  fecri "  die  Proper iioh  of  another  great  Circle , 
which  touched  the*/&i^  above,  and  whole  Extremities  werebent'dowttwitfd,* 
as-  is.reprefented  in  the  Figure.    Thh  Portion  oi  a.  Circle  had  alfd  its  Colours V/^.  iic, 
fike  thofe  of  the  fli/(?, '  but  fainter,     The  Height  of  the  Sun  at  the  Beginning 
of  the  ObJGervaQQn>  was  about  46  Deg.     Thefe  were  in  the  Air  little  white 
Clouds,  which  Ibmewhat  tarnifli^d  the  blue  Colour  of  the  Heavens,  arid  let 
faicd  the  Brightnefi  of  the  Suni  which  (hone  ds  in  ail  EcHpfe.    The  Weather  ""  ' 
was  cold^  confidering  the  Seaibn  of  the  Year;  ^nd  it  was  affirmed  for <:et^^ 
tam>  that  it  h^  frozen  the  Night  before,    Th\%  Hdla  appeared  m  the  fame 
Beauty  and  Splendor  of  Colours  unchanged  from  9  in  the  M6rtiihg'(When  ic         /    : 
began  to  beobfervM)  until  about  half  ah'Hoair  paft  10 ;  after  which-  rime 
it  became  fainter  and  fainter  till  two  of  the  Clock  in  the  Afternoon  (when  it 
adcd)  after  it  had  refumed  a  little  more  Force  fome  time  before  k  dilap- 

3,  Jan.  I.  St.  K  1676.  H.  3.  46*.  Durante  Ecli^^  ingens  IMo  J^^^*«*  ^JJ^jj* 

4  At^.  ai^  1676.  At  12  h.  40'.  At  Night  a  Hj&  encompafled  the  Motm^  !Jo&»rf^ 
k  whofe  Circumference  was  Saturn^  the  Pieiudes^  CfipcUtt^  and  tHi^fiHowing  of  j^h^.hJ^ 
fj^  Fool  oiPerfetts.  ■  '    -  *%.";*••* 

Vol.  II.  Bb  LXV.  i.>^ 


>^^i.**'     LXV.  X.  Jprtlg,  1666.  "About  half  an' Hour  fiaft;'^,  tSefc  ?ppeirc(3  ftfcd 

/rwjce ;  iy  Circles  in  the Sly.   Ofje  of  them  SG  H N^  was  very  grcar/  a:  Ihtlc  inrcrruptca^ 

«.'p.'iit.  and  ^//<?  everywhere,   without  the  Mixture  of  any  other  GoiOur;     It  paP 

*  fed  through  the  Midft  of  the  Sm^s  Disk,  and   was  parallel  to^  the  <HW' 

zm.    Its  Dianieter  was  above  ico  De^ees^   and  its  Center  not  f^^  from  the 

Zenith  A\ 

'%-»7-       .   Tb^fecond'D  E  5*0,  was  much  lefi^d  dtfeftivein  forrte  Places,  havfr^^he 

Colcurs  of  ^Rainbowy  efpecially  in  that  Pai't  which  was  witliin  the  great  Qrtfe. 

it  had  the  true  SmR  for  its  Center.  -  -•  '-' 

The  third  HDN9   was  left  than  tht  jlrfty  but  greater  than  the  J&r^ii  it 

N  .    •    wa«  not  entire,  but  only  aa  4rch  or  Portion  of  a  Circle^  whole  Center  was  far 

!  diftanc  from  that  of  the  Su^y  and  whofe  Circumferetice  did.  by  fts  MidxJie, 

.•    :      j^n  to  ^^c  of  theiif^^  Circle^  with  which  it  was  confounded  at  7),  and.in-S 

'     ^terfedted  xhtgreaHfi  Circles^  by  its  two  Extreams.     In  this  tirtU  w6re  difcern- 

cd  alio  the  Cokurs  of  a  Rainbow^  but  they  *^ere  not  fo  ftrongas  thofe  of  thf /?r 

■   W. '  "   .  ']  ;,.        '.*;■*,        -^ ,.'..     '  ■     •"'".;        •'  '•  -• 

.  At  the  rJace/  wKerc  the.  Circuniferehtre  ti  this  third  C/rd?  did  rlbfe'  v^itH 

tliatof  xhtfecondy  there  was  a  great  Bfi^htnefs  of  Raikbcko-Cvhurs  rokx^^io- 

c.   :.    \gether:  And  at  the  two  Extremities,    \vhcrt  thh /econd  Circle  mtcrkdtd'^ihc 

•  ;•-  y.Jir^r  appaarcd  two  Parhelia* s  or  Mock-funt'^  //^JV;  which  fhbnevery  bridit^ 

'        *    but  not  fo  bright,  or  fo  well  defined,   as  the  /r«^  Sun.  •   The  Midft  of  thcic 

v^oyfxdfe  Suns  was  white  and  very  luminbus ';  and  their  Extrtrhitics  towkrds 

D  7,  were  /if/zg'^^  with  the  Colours  of  a  Rainbo<v.      The  falfi  Sun  i/,  that  was 

towards  the  Souths  was  bigger,  and  far  more  luminous  than  .that,  towards  the 

£^.-..  ;  ••     .  .'.  •"  .  '"'  -       ■  '•' 

There  :was  alfo  upon  th^firft  great  Circle ^  a  third  Mitk-Sutij  C,  fituated  to 
the  JW^ib,,  which  was  lels,  all  white^  arid  far  lefs  Ihining.than  the  two  others. 
J,      Inhere  was  a  Space  very  dark  betwixti?  and  D. 

This  Appearance  is  look'd  upon  .as  one  of  the  notableft.  that  can  fee  ften,  by 

ifeeaipn  of  the  Eccentricity  of  the  Circle  HD  Ny  and  beCaufe  that  riicP^Jr^d 

were  not  in  the  Interfedion  of  the  Circle  D.E  Spy  with  the  great  ^ird^ 

f^l^'SC  ^  Jfy  as  they  appeared  at  !R<?w^.,  March  [i^y  1629.  but  in  that  of  die  Sc^ 

'^''''       xs)lelr<:\f  H,D  N.     .  •  ^  ,,    ..   .'  .     ' 

^"HuBpryi      ^  A  Learned  Jciuit,  celled. 'Eatlier  Mcihaely    who  lives  nt,  Prejburfh^^  t6tn- 

^own,  n!'  Bftunicated  tome  an  Account  of  two  P^rM^.*/,- which  were  feeti'^^^*  ^Oy\6Bg\ 

47.  p-'953-  ^A  2V1  abwit  ope  of  the -Clpck  in  the  Afternoon,'  overt B^' City  of'  CaJ^ia  in 

The?^  was  one  on- each  Side  -ef  tTie  frtie  Sufty  and  they  ^ere  fo  refplendcnr, 
that  the  naked  Eye  could'  not  *  bear  the  Brightnefs  tHertoF.     One  tjf  them 


-lr. '': 


(ihf  ieflJa[Xif  -ihe  -twaj  b^an  to  decaybcforc .  the  other^  and  then  the'  dfhir 
-^  ' '  grew  bigger,  and  continued  well  nigh' two' rlburs;  pfojeiStmg  Very  fong  Rays 
inm  it  4fif.:  "They  wcret^i^,  on  that  Part  which  was  towards  the  Sun^  'tirtgei 
with  a  j{«le  ^liinv^  the  other  Parts  being  IbmewTiat  fufcous.  There  were  at 
the  laoie  time  &en  fever^  T^WV^tc^j,  together  with  the  "Segment  cff  a  great 


\ 


iBhUeCirele^  cC  a  long.  Daratlpn^  paiTm^  threggh  the  two  Parbe^a^sztid  the 
5i»:.ABdall  ttus^at'atime,  wKca.the  Air  was  altnoft  fnee  fr6m :{?ft)ads,  ,rfiof 
lierc  and  there  were  fcatter'd  fome  very  thin  ones,.  ^       '  "      ' 

3.  /iw.  1670.  6a.  II.  SlK  H.  7*  40'  Trcs  FtfrMVappafuerunt.  •'  --    <     ;  -f'  t>»jt- 

4.  F^.  5,  ^674*  *S/.  TV".  Noxistj  from  Mflrienburijb  in  Bmiffia^  I  iaw  AeSwui^! 
AflJ^in  a  Sky  everjij  Vrhcr^  fitrene  enough)  bring  yet  fomc  Degrees  ?bove  ■  tl)e  2•A^S2^ 
Hmzon^  and  fluniqg^  very  bright,   yet  jaiiMScliing  .out  very  ^pg  and  rtdM>^^t^^ 
Says,  40  or  50  Deffrees  coward  tfie  Zeniw.    Under  the  Sun^  towards  the  «^  twi*^ 
fOMi^  there  hung  4  fomewlnt  dilufe  final!  Cloud,,  bencjlth  which' there  ap- to*,  p.  »d^ 
|3car*d  a  Mack^m^  ^  the  fame  fiigncfe  (io  Scnfe)  with  the  /r«^  Sun^  an(J  nn^  ^'i-  **• 
der  the  laaic  Verbal,  of  a  ibmtwiiat  Ked  Colour.    Soon  after;  the  trqe  8u?i  rig.  %%. 
more  and  more  dcfcending  to  tlie //(?n2»/;.tow;u*d.s  the  faid  Obud/' tlie  T^w^j 
i$iwhcn6athH  grov clearer  and  .dcaiier ;  lo  that  the  Redd^fb  Co\(5Mt  \t\  that  ^ 

pgreni  Solar  Disk -VanilhM.  and  put  on  the  ^w^^  $6laf  Light,  in^.diar the  ^.I '  .1 
ioOXtyAht  ic&ihc£inpne  Disk  pftl^  Sun  w^  tfllat     • 

J€^th«  the  upp^r  M^S^9^J^^ed  iqto'the  lower  counterfeit  one,  andfo  rcmairv-.i^r:.:' j 
pdaloiie.  ;  .-*•,!•       ^ .."'''     ;  -    ■•'- 

Upon  this  Afpoirance.  there  foon  followed  hp¥>n  exceedingly  ifitenfe'atid  ***5** 
bitter  Frtffi:^  ^^^ky-  the  whole  -S^wx  PiOcgfis  waa  fro:^^  up^  ft-pnix  tfeisTowsn  <<f 
£>ans:ack^  as  far  as  >HWa  in  the  BsllfcLSea^  wbiqh  iafied  untp  the  i^th  bf  Marcby 
and  the  B^'9i2& frozen {q  hard,  that  with  great  Safety  People  rah  obf  irito'ic.Witk 
Skds  and  Hofii^,  for  Several  of  our  Miles.  .         . 

5t  >%•  28,  1^9*. .About  8.  a  Clock  in.the  Morning,   Toriie;^ArT*oriaat^«i-  ^^^^* 
iury  b  &%ff(i&^    fa?f  fjbe;  ARf»r«cc.jof  /^*^;  Swii  y  'tis  l^id,  tb^h'  i)xt  AppaT-  2  aso.  p?* 
rition  was  moft  fall,  or>a  little  afier*.    About  haff .  ,iyi  Hopr  after  jBi'l  my  ftiff  »®7. 
lawiCi  there •wj^tin.'ihc  Eaft^  a  dark^  dusky,  watry  Cloudy  and  below  It  tti- 
wards!the:Mid<ilQ,;was.thc./f^-5/iii^  ihining  with  Serce  and   piercing  Beamsj^. 
that  Petibns  could  pot  k)ok   upon  it  \  on  each  .Side  were  the   Refle3ions  ^*  • 

witih  •  the /J^tf^  5i»  ifli  the  Middle,' ;  El jbvhere/mii^^^  the  Fii:rnament  was 
of  an  azure,  light-blue  Colour.  The  Xirclies  which  1  faw,  were  not  cff 
iUMcm  ColourjB,  .but  w&'/c  There.,  was  ^o,  higher,  in  the  Kirniamenti 
'  fnore  over  our  Heads^  4ind  toward  the  ^outh^  at  the  fame  time^  at  a  con* 
£derabie  Diftance  from  the  other*  -the  Fwm  of  a  Half  Mocin  j  but  I 
lhink.ir  w«$  more  than  twice  the  Bignels  of  a  Half  Moon,  with  ;the  Horns 
turned  i^yward,  -and  jvithin  of  a  fiery  RedCfAoati  and  more  like  a  Rain;^ 
b(n»  Cblour  s  thefe  all  faded  gradually  ^  they  continued,  in  all/I  fuppbfe,  two 
Hours.    ■  •,    ' 

€,  Feb.  (^6,  i6,9|..  About  half  an  Ho4Faftfr^  in  the  Afternoon,  chancing ;;^;^*f2;.^ 
to  hx)k  out  of  a  >(7indow  that  .faced  South^a^,  I  faw  not  far  from   the sc. owf,  1^! 
South  CO  the  Weft- ward,  an  Appearance  of  Nfomcwhatiiot  much  unjiike  the •••'•'' ••^' 
'Apk  iwhen  fecn  through  Clouds^   viz.     witti  lis  Eeriphery  not  exa^ly  defi- 
Tui&i  .From  which  it  Jikewife  diflFcrcd,  intljiat  one  half  of  it  iwas  , coloured 
'daof  R&i  and  TtU$w^  the  other /!(^/^.    I-w^nt  jpimediat^Iy  ipto  . the  Gar- 
jdcQ  and  fa:w  an  Appearance  egc^i^i^y  like  tbe.for.mcr,, button  tlic'^^^G'te  Side 
-of  tbe.^fi^.     The  Diftance  of  this  was  ^^.bomxh&Sm  xp  the  ^^ward'i 
^faut  before  I  could  take  tlie  piA^ace  of    the  Xaftern  .one»    jt  .vanifiicd^ 

B  b  ^  but 


(  i88'). 

fyit  foon  after  re-appcar*d,  and  then  I  perceived  mamfelHy,  A'at  diey  werfc 
both  fituate  in  the  Extremities  of  a  Semtcirck  (whofc  Center  was  the  5«»,  pat 
fing  betwixt  it  .and  .the  Zenith.    This  Appearance  continued  ^boot  h^f-  an 
Hour,    ' 
At-QuitaS.      7,  Apr.  ;[tht  1699.  Between  4  and  5  a  Clock,  there  tippe'arfed  on  each  Side 
^'^^•J;  the  Sun  A.  a  ParheUan^  BC,  cpnnea:ed  by  ^n  Hala  B  2J  C,  of  thcufual  Dia- 
^VP*  aS'  meter  5  they  had  each  of  them  a  7aif  of  a  wbH^  Colour,  extended  bppofite  to 
'f^'*';  .  the  Sun^^  of  about  15  or  20  Degrees  in  Length  ;  the  upper-  Part  of  the  Halo 
was  touched  at  D,  by  the  Arch  of  a  Cirdc,  whofe  Ends-wfere  turned  towards 
,         the  Zenilb  Z  \  it  had  the  Colours  of  the  /m,  but  faintly  ?  betwixt  this  and 
the  Zenith  was  another  Portion  of  4  Circle  E,  which  had  this  Colours  <rf  the 
/m- with  greater  Vivacity  than  the  former. 
*«5ftbows    .     LXVJ.  I.  Jn.  1665.  Aug.  10.  About  half  an  Hour  paft  6  irt  the  Evenings 
p«k!^j'^  two' odd  Rainbows  appeared  at  Cbartres  in  France^  croflkg  one  another  almoft 
w.Eftiennc,  at  right  Anglcs.    The  Rainbow^  which  was  oppolite  to  theSiiw,  in  thertifiial 
"j^'J.  3*"*  Manner,  was  more  d^ply  colom^d  than  that*  which  crQl?d  "it:-  and  its  great* 
,r      :  eft  Height  was  about  45  pegre,es.     The  feebler  Rainbow  loft  one  of  its  Legs^ 
by  growing  fainter,  about  20  Z>^^^j  above  the  ftrohgcr;  and  the  Leg  be- 
Jow.  appeared  continued  to  the  Horizon^    This  feem*d  to  be  a  Portion  of  a 
jgreat  Circles    and  the  ftronjgcr  was  but  a  PDrtio»  of  a-fmall  Circle,   aa 
uliially.  '  .  • 

The  Sun^  at  their  Appearance,  was  about  6,  Degrees  higb  above  the  fkri- 

zm.  ,  The  River  of  Cbarires^  which  runs  very  near  from  South  to  North,  was 

betwixt  M*  Eftierine  (the  Obferver)  and  the  Rainbow^,  and  lie'  flood  level  with 

the  River,^  whence  he  was  diflant  "not  above  15a  Paceis. '-  ^     • 

^^Jonto^     2.  Mar.  nth,  i6g6.  It  rained  pretty  thick  a  fmall  Rainj  andthe&»,  a^ 

HaikyftT'  ^^out  ^  of  the  Clock,  (hone  direftly  dbwn  Abcburcb-Lane^  as  1  waspalfing  along 

^»fo.  p.  I js«  it  with  my  Back  to  him,  when  I  perceived  the  Arcb  of  the  printaiy  Rainbow iA 

the  Drops  of  Rain,,  fpanning  the  Street*  like  an  Arch  of  a  Building,  under 

which  I  was  to  pafs,  the  Crown  whereof  was  not  much  higher  than  my  Head, 

and  the  Diameter  thereof  ftarce  fo  wide- as  the  Street,   which- is  but  5 

Yards ;  and  it  moved  along  with  me  as  faft  as  I  went  1  the  Colours^  bebg 

Very  vivid   and  diftinft,  though  the  Arch  it  felf  appeared  but  narrow,  and 

the  Hpufes  were  every  where  behind  it.    This,  tho**  very  uncommon^  wiM 

not  appear  ftrange  to  thofc  who  have  wcH  confider*d  tlie  Nature  of  the 

J^is.  '  "  ■  .':.....  ^  '..    . 

jkom^tmv      3  Aug.  6th,  169^8.  Between  6  and  7  a  Clock  in  the  Evening,    I  oblerved 

H^tyft!*  ^"  -^^"^  exceedingly  vivid;  as  t^  its  Colours,  at  firft  en- the  Soatli-fide  only, 

*4«  ^i5s..but  in  a  little  Time  with  one  entire  Arch  v  and  foon  aftdr,   the  Beam^^of  the 

Sun  being  very  ftrong,   there  appearM  a  ficondary  Iris^   whofe  Colours  werfe 

more  than  ordinarv  bright,  but  mverted,  as  ufually ;  that  iar,  the  RedwaLrih^ 

wards,  'which  in  the  primary  Iris  is'outward,  and  e  contra  for  the  Blues.  .  But 

what  I  took  moft  notice  of  was,  that  with  thefe  two  concentrick  Arches,  tbece 

appcarM  a  third  Arch,  near  upon  as  bright  as  the  fecondary  Iris^  but  cok>ui^ 

in  the  Order  of  the  Primary^  which  took  its  Rife  from  the  Interfedion  of  the 

[Horizon  2nd  ^j/»rry /w;  and  went  crofi  the  Space  between  the  two,  and 

inter- 
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mterfided  tht  Secottinyj  a$  in  th^  F^e  ^FC  G  intcrfcfta  the  fecmiary  hris  J%.» 
EFGI>^  dividing  the  ArchJS  D  into  three  cqiaat  Parts,  as'neir  as  I  coald 
then  gucfe :  But  at  firft  the  Arch  -^Fdid  not  appear^  which  afterwards  be- 
came as  bright  as  the  former. .  I  obferved  thCfPoints  F,  and  G,  toarifS,  and 
the  Arch  FG,  gradually  to.cbntrai^,  till  at  length  th6  two  Arches  FHG^ 
and  FGy  became  coincident ;  when,  fpc  a  great  Space,  ihtficuniary  Iris  loft 
its  C^hyrsj  and  appeared  like  a  white  Arch  at  the  Tof).  I  oblerved  alfo,  that 
at  the  Points  is  and  G,  the  Interfeaiqn  of  the  interior  Red  of  tht  fecondary 
kisj  and  the  exterior  Red  of  the  Arch  was  much  thore  intenfely  red  than  the 
outward  Limb  of  the  primary  Iris  i  an(|  that  durfng  tlifc  ^holc  Appearance,- 
the  upper  Part  of  the  third  Iris  was  not  at  all  vifible,  beyond  die  Intcr- 
fcftions  FC.  This  uncommon  Sight  entertained  me  for  about  to  Mn.  when 
the  Clouds  blowing  away,  the' whole  vanilBed'.  '  I  was'  at.firft  amazed  with 
the  Sight,  but  afterwards,  recoUedling  that  the  Sun  (hone  ifong  the 'River 
Jke^  which,  from  thence  eipptics  it  fclf  into  the  fV.N.ff^^  where  the  Sun- 
then  was,  I  concluded  this  fecondiry  Arch  A FHGC^  was  jproduced  by  the- 
Beams  of  the  Sun  rcfledcd  from  that  Water,'  Whfch  at  that  time  was  very 
calm;  and  it  had  been  nvich  more,  bright,,  had  it  been  at  that  time  about 
high,  as  it  was  low  Water,  when  all  the  Sand's  were  bkre.  'Iwas  foon  con- 
firmed that  my  Suppofition  was  xigl^t,,  and  that  it  anfwered  alJLthe  Appearances 
without  any  Scruple,  anij  thai  the'Arch-^FH.G  C;  wis  no  t)ther  ^than  that 
Part  of  the  Circle. of  the/m,  that  wpuld  have  been  under  the  Earth,  bentup* 
ward&  by  Refleftion.  .  ',      .  ^ 

I  remember  not  to  have  read  ^  any  fuch  Iris ,  in  any  Author.  - .  Bes  CartiS' 
indeed  fpcaks  of  an  inverted  Jr/J.  by  Refleaionyhni  it  is  n6t  poffible  to  be 
fcen  as  heddcribes.  it:  And  I  quaery  whether  ever  any'lhch  has  been. really 
obferved. 
.   LXVII.  The  Gbferva'tion  of  the  Halo,  whidh  appeared  at;  Faris^  jl%-i^,  "luCauftif 

.cr^  ^     X   -KK      rr  _         r    ,       A*        4     •'  J    __*     .l-.J„_      '    f_    '1  u..  t.-J    J^^     Halo  8  tf«« 


made  i^p  of  two  Parts,  one. tianfparent,.  the  6ther opaque  ;  the  hixzt  being  ^^^^ 
iaclofcd  in  the  former,,  as  a  therry-ftone  is  in  a  Cherry.   ^Thus  4  A,  reprefcnts  ^!  l^cIv, 
.«»e  of  tfacfe  Grains,  and  JS  the  J&r»^/or  opaque  Part.     ;    ,    -^".^   :*.    :       ■• 

He  related  the  Obftrvations  of  thofe  who  have  feen  Hail  formed  after  this  ^*-  34* 
Manner,  and  eacplain'd  liow  that.fomc  of  tli^fe  little  Gtains,^  wlrich  fwim  up 
land  down  in  the  Air  betwixt  us -and  the  Sun,  being^  lefs  diif^tit  from  the  Axis,        - 
which  extends -it  felf  from  the  Suq  toour  Eye,  ,thaii^of^  a  fcemin  Aiigle,  do  ne- 
ccflarijy  hincler  tlic  Rays,  which  feU  on* thei^,f^dW' 'comings  Eyes,  in 

Regard'  that  the.  opaque  Kernel  is' the  Caufe  that  there  is  l?ehihd  ievery  fuch 
G/at»  a  Space  Qi2L>flmcal  Figure^  as  M'NOy\ti'^h\^  the^yepf  W  Sptdi^ 
tor  bebg  fituated,  cannot  fee  the  Sun  through  that  Grain,  tho*  it  may  fee  him 
whea  pofted-elfewhere,  as  fomewhat  in  P.  , 

And.to  make  the  Company  the  mqre  diftindlly  to,  underrfand  the  EfFeft 
which  thefe  Grains  (iifpehded  in  the  Air  muft  produce,  he  drew  the  35  EgAn  1%.  35- 
which  A  is  the  Place  of  the  Eye  i  5//,'thfe  l^v/Vwhjch  pAfieth  from  the  Eye 

•     '     '  '■     '         '  •      '   J        .."  "i.  •     to 


'^» 


fO;M)ie  ^\m  :  t'y  A^  ^ .  ^n^'9D»eT9'  ^^f  ^i*- *.'^^"'  Kertieiv*' making  therh 
half  opaque," :,A^pn§;wtJ^^^^^  fi,  ^dh^-mthe  Axa  B  -^,  awd  che 

Lincs.C  i^,^,3Jt^«,'>epreRntm^^^  RaVs  lot  tht  Sun  ncareft  w  the  Axh,-  iRe 
Paffig^  of  whict)/is  Hpt  hindy<?^'"by  thie  Opidty  of  the  Kernel,  it  »  certain^ 
^pc  only  thturtfin  Cj  m\\  not  be"  ible  to  tfanftnlt  Any  Ray  of  tire  Sim  *o^ 
wards  ^,  but;7^1fo.thrft,  irftagtriltg  the  Superfidesof  a  Cone,  whofc  Top  ij 
^^:the  Ey.e,'/ai^  Sides iS-,,:5E,  parallel  t^Dthe  kaysC^,  ZLA?-,*  aft'rtie 
(^fW/»;  4^^ .  wjhich  this'Siipeffides  ftiall.  cDtirprize,  i^tH  likewtfe  nbt  (bffer 
agy.Ray  to/pafe  to.  the  £ye^,  fcecaufe  ic  frtuft  nfdcds  be  m  their  Cone  of  Obfca- 
rity  J  but  Vbpre  thiit  Ihdt  be  wichout  this  Superficies,  as  tiic^CralHs  F^F,  wH! 
Ipt; them  pais,  hecau'fc  the  Eve  1s  without  'theif  Cone  of  Obfcurky.  Whence 
ip  follows,  tliaVtlie  Angle.br  Ihte  CoHe  B  D  £,*  is  that  -whtdi  determines  the 
Dianreter  of ,  jtiie  Hdl(^  which  'depends  from  the  iProportlon  the  opaque  Grain 
l]^th  tp  the/ttaoljpa'rcni,  .in  wTiich  it  is  inclofed.  For  if  this  Diameter  is  of 
44  D^/r^j:,  ^.;s  oVerv^  in  nioft  flb&'s,  the  Bigncfs  of  the  'opaque  Grain 
wiU-bpto  tkc.ti^ajifjparen^  46  to  s^,  Birt  he  faid,  that  this  Proporrioii 
was  not  always  tfielame*  and  th&tjhis  DiVdrfity  Cf  it  wasthe  Cfiufr/thait  ibrne^ 
tiows  there.,  were  fccri  mzhy  Bato%  ohe  about  thd  other,  all  'having  the  Si«i 
for  their  Cjcnter^'  '     '^  ■  *'  '   '  •  ' 

.  JHe.added,  -ttat  Jt  was_  eafy  to  kntfw^  why  th'efe  l^aU^s  were  -always  of  « 
round  i^igure,  whether. 'tl).e  Sun' be  little  or /much' rai  fed -hbove  the  Fiorif 
zon;  as  alfo  to  give  a  Realbh  of  their  Colours,*  which  is  the  farrie  with -that 
ifl  the  trmngul^GkifsPr//^j^..^s. is  evident  by  the  Tangents  :A\  C,  draWri/to 
\\^t  Grain  A^  at'tIie'Points»  .where  the  2?tfy  D  if  enters  of  cbiiies^t.    '     - 

farther,  hfe.rtijok  nonce,  \T^^  alio  maiiif^  why  the  R^d  tdlour  is 

in  the  interior  Circumferehcc^of  tHe  ffe&,  and  why  the  Spatre,  whlth  it  taKikh 

.  ijvj  and  chiefly  near  the  moft  Jivcly  coloured  Parts,  appea^-s  obfcurer  ^han  thx! 

'  ,  \    Air  about  •,  •yis.^becaufe  it  is  there,  w'here  moft  Grains  are,  Wich  cranfmif  no 

Rays  of  the  Saw  to  bur  "Ey  fo  do  nothing' but  darken  the  Air,  as  thi 

;./    •  Dropof  W^f^i:  wliep  it  raij^cth,         ,       ,     '^'       ^      '     ,  y  ' 

As  tQthx:JrchQi  thcCfrc%\  whicli  abbve  todched  the  Hah,  fcen  May  i^^ 
.  1667*  as  alfc  fHat'thV  Cotpprs  were  more  vivid*  in  this  Place,  and  \n  that  be- 
low, that  in  the  reft  of  the  Circle  i  he  faid,  thfitthefe  EfFe6^  did  not  proceed 
ftppi  the  Grains  ijc  had  been  fpeakin^of,  btirfrom  another  Caofc,  w^i^h  did 
alfo  fervc  fpr  the  froduftion  qf  tiie  Tdrbelia^  and  the  C/W^fj^hjeh  almoft  al* 
^ri<»      ways  accon)paLi:}y|thep[i,    Touching  which  C/rtri!?>  ^nd  ParbeSa^Sy   he  told  rhc 
Company^  that  bcfijJes  the"  rpuhd   and  half  d^'k'Gfairti,  tHere  v^re  =a!fo 
foTtntd  in  tKe.Air  certain  little  Cylinders  of  the^  like  Nature-:  Which  be- 
ing fupposM  tp  be  oblong  Icy  Grains,  and   toundifli  at  bbth  fends,  having 
^bc  inner -KernelTof  rflie  lame  Shape,  it  was  fbuttd,  tlwt  flroin'  their  dJflfereiit 
Difoofitiop?  ail  -the  Appeafances  ql  the  Parifelidnnd  therr'CSfrfi^j  did  ncceffarx* 
ly  follow,  *        i  - 

And  firft,  That  fqme  of  thdkCybpitrs  being  efeft,  in  the  Slttiition  m\{\dt% 
:   j)robably  he  ought  to  have  iq  being  Tormed' there,  ttirfft  ipptah  in  the*]^ca-«- 
yens  a  grtztyi^iie  Circle j  parallel  to  the  Horizon,  pdfling  thro*  the 'Sun,   anti 
,of  near  the  fame  Bifeailth  withTiim  j  tis  hath  ^bfceto  bbferved^in  the  iPb^enotnt^ 


(( r^fti  ;) 

m 9C ^J^^^f^:^tll^m^i<^^l!i^^  G(jffendm9^d  pes  Carles  have  written,  an^ 
which  is  here  exhibited.      '  •      ' 

•  That  fhis  (^ck'f.KN^l\fi^:kpzu^^  by  t\it.Rffleffumoflht  Rays  of  the  Sun  f*.37- 
upoa  the  Si|t:f^e  ^  thclc  'qyj^def^^  i\  Ijcing  t^Cy  P  deihonftrate,  that  thcr? 
ve  none  but  thofcTi^hicU  ^ce -w^j.  at  the  lame  4^gle  above  thfe  ifortzon  with 
that  of  the  Height  o(^  tl^e -Siiw/' Aat  can 'rcQcft  his  Rays  to  our  Eyes:  Whence 
itmtnifcftly  foiiowsj  that  it  auut.^pcar  %vbife^  apd  throughout  of  equal  Al-- 
W)dc  with  tbe  Sm  it  fclf,  an3  by  .Oohli^quehcc  parallel  tb  the  Horizon.  That 
codfiderifig  ^terwards  tht  Traflfpar/^ncj^  of  chc§i  perpendicular 'Cy//W<?ri;  ancf 
their  opaque  Kernels j  it  is  eafily  feeh,  that  thofe"^  of  the  white  Circle^  which 
mdiftaiit  frfln>  4hev5«»  at  a  certain  y%ife,  .l^gin  to  give  Paflage  to  his  Rayi 
toftrike  pur  Eye^  in  the  fimc  Mariner  as  j>ach  .bc^n  faid  of  the  round  half  d^rk 
Grams:  Tfha(:i;hsfc  Cyliuders^zTi\l[{6(t^  jyhi^c^  on  eacli  Sideo?  xhfi.Sun  makcy^s 
ie^  Parhelia  in  thq  grt^t  white  Circle^  as  Jbfb  beeq  npted  ifi'the  Obfcrva-  ^ 
rion  of  'Rome  where  they  are  -marked  with  a  and  AT,  and .  in  npany  others. 
Tbat  thcle  /^4fJi*/itf  have  ^nimonly  Junoipous  Tai(sy  bccaufe  the  QSndefsl 
which  fpllow  thoje  firft  ones  liux  forni  the  J^arkefi^.j ,  and  which  are  yet  &rthcc 
diftOTt  f torn  t)ie  ^^t  let  alfo  pals  his  Rays  to  ogr  Eye ;  fo  that  fhefe  Tails  may 
be  26  Degrees  m^i  n^ore  in  jlepgth.  That  the  (arne  Parhelia  are  always  fo- 
taar'd,  ^caufe  they>re  made  by  RefraSiion  as  the  Halo. 

That  befidos^  there  arc  t>yo  other  Images  of  the  iS«»  generated  by  the$ 
perpendicular  Cylinders^  and  fo  difpofcd  in.  the  great  tt;i//^  C/rr^, ' tlf at  thfe 
Spei^ator  tprQifig  his  Fs^ce  towards  the  true  ^«»,  hath  them  behind  him  ;  as.lu^ 
the  Ibmm  Obfervapon  are  the  Parbeli/i  L  and  M.  ,  That  thefe  are  prodtvceti 
by  two  i?^4^«nBU  and  one  RefieSion  in  thejfc  Cylinders ^  in  the  fame  Manner'lii 
the  ordinary  Rainbow  in  the  Drops  of  Water,  according  as  M.  Bes  Cartes 
hath  declared :  So  x^t  the  cpaque  Kernels  do  nothing  to  the  Production  ot 
fhde  twp.^/^/»  but  that  they  ipay  be  fometioi^s  fo  big  as  tp  make  ;liem  nop 
appear.  That  according  tp;tlie  Altitude  of  the  Sun^  more  or  leg,  thefe  tw^ 
Parhelia  ztt  ipppre.or  iei$  nigh  Xp.  one  another.  That  they  fhould  appear  co- 
Joar'd  as  the.i^i«Jpp?,.  ^od./^^at  foroctimes  they  have  been  l<:cn  liich  j  byt 
i;bat  when  rftey.J^r^  faia]t,  ibey  njay  alfo  fcem  whites  even  9s  the  Halo's  \7htfi 
they  are  nar  very, bright.         .  _.-   . 

That  tfaeie^itv;  pctpendicular  Cylinders  can  alfo  prpdy.ce  .ao  S?&  abopt  t|)p 
&$i^  Isy  T^3^Ss>rvi$f  the  rounding  of  their,  two  Ends  ^  which  ^ia}ceth,  tbat-l^cin^ 
rfiftant  ffoita  ,thje  ^Sun  at  a  certain  Angle^^  on  wjiat  Sidp  foever'ij  b^  they  begin 
(torn  thence  >tj>  giw  Paflage  u>  the  Rays^  tranfmitting  them  Jto  the  Eyes  of  the 
Sf^Qztoc.  '  ;,    '  ,     .  [ 

,  And  that  thefc  \Hak^s2iVt  prq|>aUy  thofe^  we  fee  almofl  .elw^s.pats  thro**  the 
two  Parbetia^i:^^  <Vi  ^^h?  S^ps  of .  'fHe  Jtruf  $my  ?i?  }ht]H^t6  G  %Jt^Ij,  in  thf 
EhjenoDKnon  of .iSiwiitf.  ,     .  .       i^  .        .  ••^ 

That  there  is  ye^t  jjBiOtheir  Sitm^ion  of.Ch'efc  QyiM^^^  .very^cpnfid^^^ 
which  is  of  thole  that  ^re  couchaot,  ifo  as  their  Axis  ^re  l^arqille'l  to  the  Plane 
of  the  HMmm^  .fcyt  t^arBcd^ivcfSiWaryp,  fpniepp^,  Jbme  anptherWay,  li^^e 
Needles  .cQn^^y  -tlvQwn  pn  the  Ground":  .Which  .H/?r/»)«/^/!pifpoGtion^^   ^_^ 
very  natural  to  thofc  CyiSfw^/Vit  Bodies  fuppbr ted  by  the  Vappu^s,   v^hich  rife  '    *" 

froffi 


tern 'the  feiartli'r^as  may  be1ftia(ff  Cbre}iyet'itnehtiirylnB6dic^  b«« 

,     .^^  in^Rl^t  falj  in  the  Air*       ...  .  ^     ,        — .. ._     -       -  .  V  :    *  * 

That  k  is  in.  thcfe  0fi«^r/;th^r the' Arches  wW  tcucn  flic  /^<j&*j  above  or 
]belbw,  are  Tormed  5  ;fuch  as'there  wcile  in  the  Pb^oden0t  bbfcrv*d  ^iRomeA^ 
1630.  which  is  defcrijjed  by  P,  ^i»^/i/y,  in  a' Letter  to  MiC^J^ntkisi  as  alfo^itt 
all  thofe  whrcliiTVi.  tievelius  h^d  related  at  the  End  of  hfe  Mefcuriusin  Sole. 
/  And  that  the^rfi&,  which  appeared  uptjn  thr  h^^Hahzt  Viiris^  A.  i66y\ 
wa$6f  the  lame  Kind. '  That  the  Figure  of 'thefe  Jrcbes  is  different  according  to 
the  different  Altitudes  of  the  S^n^  and  the  fevcfal  Magnitudes  of  the  Diameters 
6fthQHalQ*s:  '         \       '/'■ ^      *  '    •;  -' 

That  when  the  Sun  is  very  nigh  the  tiorHzon^  (uA  '^nArcB  appJearing  upcin  air 

ordinary //«&  oi  44  P^^r|?^j,'  matt,  reprefeilt,  as  *twere,  tw»o  Horks^  as  inJ^jj'. 

^i-  J«.    38-  -^-5»  -^C,    But' that  the  lyw^  rilirtg" higher,  thofe  /Srw  become  lower  in- 

Proportion,  ,,and  make  iuch  Ardhes  as  art*  tejjfefehted  irt  the  lahie  Fig.  wkem 

each  Height* of'the  Suh  is"  mark*^  near  the  Arch  wKicIi  it  Is  to  ihike. 

Thiit  the  ]Pla.ce  of  the  A-cbes  where  jthey  totrch  the  Hak^s  being  more  ftroog- 
Jy  eniightned  and  colpurM  than  the  rdl,  makcth  us  j<idge  tSiat  there  are  Par^ 
heUa  in  thofe  Places.  That  the  fleaibn  why  thefe  Jfrches  do  oWinarily  touch- 
z  Parhelion^  WB,Sj  that  the '^kmi  Cyliftders  cpticbant^  which  pfodiice  the  Al^ch> 
jproducQ  alfo.that  Parbelm,  by  the '^eans  of  their  two  round-  and  tran^areiic 
lEnds^'  in  the  ftme  Manner  as  hath  been  laid  of  the  perpendicular  Cylinders.-  And 
that  the  Parhelion  laft  fcen  at  Pjt/j,  had  been  fbrm*d  in  thefe  cpucbmt  Cylinders^ 
That  that  was  alfo  conBrmeid,*  by  Reafcn  that  it  was  brightei*  in  the'  foperiot 
and  inferior  Part  than  any  where  eHe ;  whicti'  necefl&rily  com^  to  pafs  in  a 
JParbeUon  caufcd  by  Cy//W(?r  j  thus  difpofed ;  whereas  when  produced  by  the  round 
tirainsy  it  riiuft  appear  every  where  equally  ftrong. 

That. in  thefe  lame  Cylinder^ ^ahllel to  the  Horizon^  there  is  alfo  found  the 
Caule  of  the  zvhite  Cfd/sj  obftrv'd  together  with  the  Pdrafeknes  or  Mdck-moom^ 
by  M.  HeveliuSf  and  exhibited  at  the  End  of^  hh' Mercurius  irir  Sole  5  the  per* 
pendicuiar  Fillet  of  that  Crbls  .coming  from'thiRefledtioli  of  the  Rays  of  the 
Moon  upon  the  Surface  of  thefe  Cylinders  *,  as  the  other  Fillet,  parallel  td  the 
Horizon^  is'  pV6duced  hf  thti  Refteftion  t)f  the  perpcftdicular*  Cytinders^  which 
make  the  great  white  Circle,  of  which  this  Fillet  is  a  Part.  That  yet  the 
iModn  muft  not  be  very  high  above  the  Horizon,  to  the  end  that  the  couch- 
"ing  cy/«i^i  may  produce  thIsEffeft:  And  that  it  fhould  be  well  heeded; 
when  the  like  Meteors  (hall  kpp^af,  whether  the  perpendicular  Fillet  be  not 
narrower  where  it  pafletb  through  the  M6on,'  that  jn  other  Places,  and  elpc- 
cially  upwards,  where  it  muft  g;row  larger,,  and  difappear.  That  betides  the 
pcrpehdicular  Gyi!f«^j,  and  thofe  that  are  coucHetf  paralkl  to  the  Horiton, 
there  are  often  a  great  rtany,  which  move  to  and  fro  in  the  Air,  in*  all  forts 
of  Fofitions;  and  that  thoie,  by  the  lame  Reafon  that  the  round  Grains  do^ 
tnuft  produce  an  Halo  about  the  Swi^  and  even  a  cAore  vivid  one  than  that 
which  is  caufed  by  the  Grains,  forafmuch  as  t^\i'Q^Under  fends  many 
more  Rays  to  the  Eye,  than  each  of  theft  little  Spheres.  That  the  Jiktle  Hah 
^*i7-  i)  EF^  in  the  Roman  Pbdnpmenm  (Eg.  37.)  miy  very  well  have  been  caufed 
by  fuch'CyUnders. 

'As 


t 

Ab  to  thdk  Mock-^fnnSy  wfeicJi  fometimes  Ifliew  themfeh^s  dirciJHy  oppo(i«t 
to  the  true  Sun  (fuch  an  one  as  was  pubRflied  by  M.  Hevelius^  and  obferv^d 
Fdf.  25,  i66i .)  that  he  could  find  notWng,  neither  m  the  round  Grains  noir 
in  the  Cylinders,  which  ihould  make  thefe  Sans  necefflarily  to  meet  in  the 
great  white  Circle,  parallel  to  the  Horii:on  ;  and  that  if  that  fhould  be  al- 
ways verified  by  future  Obftrvations,  the  -Caufe  of  it  muft  be  look*d  for 
elfewhere  :  But  that  in  the  mean  time  he  did  believe^  that  that  happened 
not  but  by  Chance  -,  which  being  fo,  a  Reafon  might  be  given  of  thefe  Suns^ 
by  the  &ne  SuppoQtion,  which  ferved  alio  for  the  Anihelion^  obferved  by 
iA.Hevelius^  Sep,  6,  1661.  in  which  there  were  two  colour'd  Arches,  of  a 
Circle,  oppofite  to  the  Sun^  which  did  interfeft  one  another,  their  Interfec- 
laoa  being  the  Piace  of  the  falfe  Sun.  Which  although  it  be  rcprefented 
in  Ae  Figure  of  Hevelius^  at  the  fame  Height  with  the  true  Sun,  yet  it  was 
in  Truth  higher  by  15  Degrees  or  more-,  as  he  hath  acknowledged  himftif 
afterwards :  So  that,  if  there  had  been  a  great  white  Circle  in  this  Phenomenon , 
the  ParbeHon  was  not  at  all  to  have  been  in  it. 

That  for  the  Generatk)n  of  thefe  Sans,  he  did  fuppofe  a  Number  of  fmall 
Cylinders  with  opaque  Kernels,  as  the  precedent,  which  were  carried  in  the 
Air,  neither  perpendicularly  nor  couching,  but  inclined  to  the  Plane  of  the 
Horizon  at  a  certain  Angle,  being  near  a  half  right  one  j  to  which  were  par- 
ticularly appropriated  thofe  Cylinders,  which  M.  Des  Cartes  faw  fall  from 
the  Heavens,  having  Stars  at  both  Ends  5  as  may  be  feen  experimentally  by 
forming  Cylindei^s  of  that  Fafliion,  which  is  reprefented  in  Fig.  39.'  and  let-  Fig.  3^, 
ting  them  defoend  in  the  Air,  or  in  Water.  That  in  thefe  Cylinders  was 
found,  the  following  Calculus  to  be  given  in  another  Treatife  of  Parbelia\ 
not  only  the  Caufe  of  the  Anthelia  made  by  the  Interfe(Slion  of  two  Arches 
as  in  Fig,  40.  but  alfo  that  of  fome  other  extraordinary  Arches  and  Rods,  /*.  4o» 
that  are  fometimes  obferved  near  the  Sun,  of  which  notwifhftanding  there 
could  nothing  be  as  yet  affirmed  with  Certainty,  for  want  of  exadt  and  faith- 
fal  Obfervations. 

To  make  all  thefe  different  EfFeds  of  the  Cylinders  manifeft  to  the  Eye, 
M.  HugeTts  produced  one  of  Glafs,  a  Foot  long,  of  the  Shape  of  that  in  Fig.  ^6.  Fig.  %%, 
and  for  the  Kernel  opaque  in  the  middle  of  a  Cylinder  of  Wood,  and  in  the  am- 
bient S[>ace  filled  widi  Water  inftead  of  tranfparent  Ice :  Which  Cylinder 
being  expofed  to  the  Sun,  and  the  Eye  put  in  fuch  Places  as  was  requifite, 
there  were  fucceffively  feen  all  thofe  Reflexions  and  RefraAions,  that  have 
been  diftrourfed  of.  Whence  it  mi^t  be  concluded,  that  a  great  Number 
r'  the  ISce  Cylinders,  altho*  very  fmall  in  Comparifon  to  that,  being  found  in 
I  e  Air,  and  having  the  feveral  Poftures  that  have  been  fuppofed,  all  the  Ap- 
]  .aranccs  of  the  Parhelia  and  their  Circles  muft  exaftly  follow. 

It  was  wifeed,  for  an  entire  Confirmation  of  the  Truth  of  this  Hypothejisj 
\  at  fooic  of  thofe  fmall  Cylinders  could  be  obferved  to  fall  to  the  Ground, 
i  the  time  when  any  Parhelia  do  appear  :  Which  yet  he  (hewed  could  not 
i  ly  be  done,  becaufe  that  the  Vapours,  which  then  rife  from  the  Earth 
1  .wards,  and  which  arc  the  Caufe  of  rireir  Cylindrical  Figure,  keep  them 
\  lb  fufpended  in  Ae  Ain     He  added,  that  it  was  not  to  be  thought  ttrange. 

Vol.  II.  Cc  that 
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that  fuch  fmall  Grains  of  H^l  were  thus  kept  in  the  Air  by  the  Vapours^  for 

as  much  as  thefe,   by  being  rarified  and  dilated  upwards,  might  have  Motion 

enough  for  this  EfFcft  5  and  that  that  was  much  more  eafy  to  conceive,  than 

to  imagine  how  thefe  fame  Vapours  could  keep  fufpended  a  very  great  and 

weighty  Circle  of  Ice,  fuch  as  Mr.   Bes  Cartes  fuppofeth  to  explicate  the 

Caufe  of  Parhelia*^^  and  of  the  great  white  Circle  of  the  Roman  Phaeno- 

menon. 

opticii  Af-      LXVIII.   I.    Every  the  leaft  Drop  of  Rain,  when  illuminated  by  the  Beams 

«rlSig*r^'  of  the  Sun,  fends  from  it  a  perfeft  Iris,  not  only  as  to  the  Colours,  but  alfo 

Rainbow,    exaftly  like  that  which  we  fee  in  the  Heavens,  as  to  their  Order,  Situation,  and 

LinM?J/*  Circular  Figure. 

X17.P.3S6.  2.  For  the  Sun-beams  entering  the  Drop,  and  returning  towards  the  Sun 
again  afcer  two  Refradions  and  one  Reflexion,  are  coloured  at  their  breaking 
put  of  the  Drop,  and  with  the  fame  Colours  that  we  fcQ  in  the  Rain -bow  ; 
that  is,  become  Red,  Yellow,  Green,  Blue,  and  Purple. 

3.  Thefe  Rays  thus  coloured,  being  tranfmitted  to  the  Eye  from  a  multitude 
of  Drops  illuminated  by  the  Sun  in  a  rainy  Sky,  caufe  that  Senfation  which 
we  have  of  the  Rainbow, 

4.  Now  in  every  Drop  there  are  two  Rings,  a  greater  and  a  leffer,  endued 
with  diftinft  Colours  of  the  Iris  •,  the  leffer  of  which  is  diftant  from  the  Axis, 
or  from  the  Radius  paffmg  through  the  Center  of  the  Drop,  about  21  Degrees; 
but  the  greater  is  diftant  from  the  fame  Axis  78  Degrees.  Now  the  Rays  that 
are  incic'cnt  upon  the  Icfler  Ring  are  reflefted  from  thence  upon  the  greater ; 
from  whence  breaking  forth  into  the  Air,  they  are  imbued  with  the  faid  Colours 
of  the  Iris. 

5.  Therefore  thefe  Colours  arife  from  the  Sun-beams  •,  but  not  from  them 
alone,  ^s  has  been  hitherto  thought,  but  alfo  from  the  Rays  of  the  Air  itfelf, 
which  furrounds  the  Body  of  the  Sun. 

6-  But  neither  do  thefe  Colours  arife  from  all  the  Rays,  whether  of  the  Sun 
or  of  the  Air,  which  enter  into  the  Drop,  but  only  from  thofe  which  are  e- 
mitted  by  the  Limb  of  the  Sun  itfelf,  and  from  the  Air  that  is  near  it. 

7.  Alfo  of  thofe  Rays  which  are  thus  tranfmitted  into  the  Drop  from  the 
limb  of  the  Sun  and  the  neighbouring  Air,  not  all  belong  to  the  faid  Colours, 
or  break  out  coloured  5  but  thofe  only  of  which  the  Angle  of  Incidence  is  not 
lefs  than  45  Degrees,  nor  greater  than  75  Degrees. 

8.  Therefore  the  Colours  of  the  Iris  proceed  from  the  Solar  Limb  and  the 
neighbouring  Air,  yet  all  the  five  do  not  immediately  flow  from  thence,  but 
four  only  j  that  is,  the  Red,  Yellow,  Blue,  and  Purple.  For  the  Green 
ari^s  from  the  Yellow  and  Blue  Rays  mix*d  together. 

9.  Therefore  thefe  four  Colours  arife  from  the  aforefaid  Limb,  yet  not  all 
from  one  and  the  fame  Part  of  that  Limb  ;  but  two  of  them  from  one  Part 
of  the  Limb,  and  the  other  two  from  that  Part  which  is  direftly  oppofite  to  it. 
That  is,  the  Blue  and  Purple  proceed  from  the  upper  Umb,  and  the  Red  and 
Yellow  from  the  lower  Limb. 

.    10.  Now  as  to  the  reafon  why  fuch  different  Colours  arife  from  linnbs 
that  arc  fo  fimikir  to  each  other,  there  appears  to  be  no  other  but  this  •,  that: 

in 
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in  one  cafe  the  Limb  of  Air  is  above  the  Solar  Limb,  and  in  the  other  the  So- 
lar Limb  is  above  that  of  Air.  And  this  Difference  feems  to  be  fufficient  here, 
bccaufe  in  refpeft  of  that  different  Situation,  fometimes  the  Solar  Rays  are  bent 
by  Rcfradtion  above  the  Airy  Rays,  and  fometimes  on  the  contrary. 

11.  Therefore  thefe  Colours  arife  by  the  faid  refrafted  Rays,  yet  fo  refraft- 
cd  that  they  are  very  much  condenfed  by  that  Refraftlon.  For  all  the  Rays 
from  45  to  60  Degrees  are  contrafted  into  the  Space  of  one  Degree  in  the 
Idcr  Ring.  Into  which  narrow  Space  alfo  are  contracted,  by  Retrograda- 
tion,  all  the  Rays  from  60  to  y^  Degrees. 

12.  When  feveral  Men  fee  a  Rainbow  at  the  fame  time,  there  are  fo  many 
Rainbows  fecn  as  there  are  Men  to  fee  them. 

13.  He  that  looks  upon  a  Rainbow,  every  Moment  fees  a  different  Rainbow. 

LXIX.  To  thofe  that  have  carefully  confidered  the  Phenomena  of  the  Rain-  'The  colours 
bow,  it  has  always  been  manifeft,  that  the  Rays  of  the  Sun,   rcflefted  by  a  t^fo/flT' 
watry  Cloud,  have  entered  the  Eye  at  fome  certain  Angle -,  whence  proceeds  Rainbow,  jj 
its  Form  of  a  Bow.     But  the  reafon  of  its  Colours,  as  alfo  of  the  Magnitude  CTpropfrl 
of  that  Angle,  by  which  we  find  the  Rainbow  conftandy  to  be  diftanc  from  ^J^^^^} 
tbc  Point  oppofite  to  the  Sun,  has  given  much  trouble  both  to  the  Ancients /A^contfary. 
and  Moderns.    Nor  did  they  do  any  thing  to  the  purpofe,  till  the  famous  Des  ^^^^^"J,™* 
Cartesy  calling  to  his  Affiftance  the  Mathematical  Sciences,  informed  us  by  *67.p.'7ii. 
many  Examples,  that  thefe  Phyfical  Speculations  might  and  ought  to  be  treat- 
ed in  a  ftrifter  Method  of  Argumentadon.     And  among  other  things  he  has 
given  us  the  Theory  of  the  Rainbow.     From  his  Demonftrations  it  is  plain, 
that  the  primary  Iris  is  produced  by  fuch  Rays  of  the  Sun,  in  which  the  Ex- 
cefs  of  the  two  refrafted  Angles  above  the  one  Angle  of  Incidence,  is  the  great- 
eft  of  all  poffible  Angles.     That  the  fecondary  Iris  is  formed  by  thofe  Rays 
only,  in  which  the  Excefs  of  the  three  refradled  Angles  above  the  one  Angle 
of  Incidence,  in  like  manner  is  the  greateft  poffible.     And  fo  we  might  go  on 
to  the  third,  fourth,  or  any  other  Iris,  which  are  made  when  the  Rays  emerge 
out  of  the  Drops,  after  three,  or  four,  or  more  Reflexions.     Now  in  all  thelb 
there  is  a  general  Rule,  that  the  Excefs  of  four  or  five  or  more  refrafted  An- 
gles, (that  is,  the  Number  of  Reflexions  mufl:  be  increafed  by  an  Unit,)  above 
one  Angle  of  Incidence,  muft  be  the  greateft  of  all.     Now  that  greateft  Excefs 
being  doubled  is  always  the  Diftance  of  the  Iris  from  the  Point  oppofite  to  the 
Sun,  when  the  Number  of  Reflexions  is  odd.     But  if  that  Number  be  even, 
the  double  of  that  greateft  Angle  is  the  Diftance  of  the  Iris  from  the  Sun 
itfelf. 

jw  that  thofe  greateft  Exceflcs  may  be  had,  the  Refraftion  of  any  Liquid 
b  g  ^ven,  or  the  Ratio  of  the  Sine  of  Incidence  to  the  Sine  of  the  refrafted 
-/^  Je  i  we  muft  take  Notice  that  the  Excefs  of  two  refrafted  Angles  above 
0  :  Angle  of  Incidence  is  then  greateft,  when  the  momentary  Augment  of  the 
A  gle  of  Incidence  is  exaftly  double  to  the  momentary  Augment  of  the  re- 
fr  ited  Angle.  But  of  three  refrafted  Angles  the  Excefs  is  then  greateft,  when, 
tl  momentary  Augment  of  the  Angle  of  Incidence  is  triple  to  the  Moment  of 
^f    refi-aftcd  Angje :  And  fo  of  the  reft.     And  this  ii  manifeft  of  itfelf.    Now 

C  c  3  we 
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we  fiiall  obtain  the  Angles  themfelres  by  premifing  the  following  Lemma, 
which  we  niuft  demonftrate. 

Lemma.  The  Leg?  of  any  plain  Triangle  continuing  the  fame,  if  the  Ver- 
tical Angle  be  encncafed  or  diminifhed  by  any  Angle  Icfa  than  any  given  one, 
the  Moments  or  inftantaneous  Mutations  of  the  Angles  at  the  Bafe,  will  be  to 
one  another  reciprocally  at  the  Segments  of  the  Bafe. 
Fig.  41.  Let  ABC  be  a  Triangle,  whofe  Vertex  is  yf,  the  Ijcgs  AB  and  AC  j  and 
the  Bafe  BCi  upon  which  let  fall  the  Perpendicular  AD.  Then  let  the  A»- 
'  ^t  B  AC  ht  encreafed  by  any  indiviiible  Moment  C  Ac^  and  draw  the  Lines 
Bed  and  fZ),  which  will  differ  from  tlie  Lines  BCD  and  CD  only  intelleAually. 
I  fay  the  Moment  of  the  Angle  ABC^  that  is  C  5  r,  is  to  the  Moment  of  the 
Angle  ACB  or  ACDj  as  CD  to  J5I),  that  is  reciprocally  as  the  Segments  of 
the  Bafe.  For  as  the  JVngle  -^ CD  is  the  Sum  of  the  Angles  ABC  and  BAC^ 
its  Moment  will  alfo  be  the  Sum  of  the  Moments  of  thofe  Angles,  or  CAc  + 
CBc.  But  C  Ac  is  equal  to  the  Angle  CDc  -,  for  becaufe  of  the  right  Angle 
at  2),  the  Points  A^  D,  C,  Cj  are  at  the  Circumference  of  a  Circle  whofe  Dia- 
meter is  ACj  by  Eucl.  3.  9.  And  therefore  the  Sum  of  the  Angles  CBc  and 
CDcy  that  is  the  Angle  DcJ^  will  be  the  Moment  of  the  Angle  ACD^  or  ACB. 
But  the  Angles  CBc  and  Dcd^  being  indefinitely  little,  are  to  one  another  as 
their  oppofite  Sides,  or  as  rD  or  CD  to  J?D,  that  is,  reciprocally  as  the  Seg- 
ments of  the  Bafe.  Q^E.  D.  Now  if  either  of  the  Angles  5  or  C  is  acute, 
changing  what  is  to  be  changed,  the  Lemma  will  be  demonftrated  as  above. 

Corol.     Hence  it  follows,  that  the  Moments  of  the  Angles  at  the  Bafe  are  to 
one  another  direftly  as  the  Tangents  of  thofe  Angles. 
%.  4»-        By  the  Help  of  this  Lemma  we  may  eafily  obtain  the  Diameter  of  any  Rain- 
bow, either  by  a  Geometrical  Conftruftion  or  by  Calculation.     For  afluming 
af>y  right  Line  CA^  firft  let  it  be  divided  in  D,  fo  that  C/f  may  be  to  CD  in 
the  Ratio  of  Refraftion,  which  in  Water  is  as  250  to  187,  or  more  accurately 
Fig,  4s«    as  529  to  396.     Then  let  CAht  divided  in  £,  fo  that  CE  may  be  to  AEy 
as  Unity  is  to  the  Number  of  Reflexions  wliich  a  Ray  of  the  Sun  fuffers,  pro- 
per to  produce  the  propofed  Rainbow.     Then  with  the  Diameter  AE  let  the 
Semicircle  u-^ 5  £  be  defcribed,  and  with  Center  C  and  Radius  CD  draw  the 
.    Arch  J5D,  meeting  the  Semicircle  AB  E  in  the  Point  B.     Laftly,  drawing  the 
right  Lines  CB  and  AB,  upon  AB  produced  let  fall  the  Perpendicular  CF,  and 
EB  Parallel  to  it.     I  fay  the  Angle  CBF  will  be  the  Angle  of  Incidence,  and 
CAB  the  refrafted  Angle,  as  were  required  ;  and  thefe  will  produce  the  pro- 
pofed  Rainbow. 

Demonftration.  Since  the  Triangles  ^CFand  AEB  are  fimilar,  it  will  he 
AF  to  BFy  fo  is  AC  to  £C,  that  is,  as  the  Number  of  Reflexions  encreafed  by 
Unity  is  to  Unity,  by  the  ConfliruAion.  Therefore  the  Moment  of  the  Angle  g 
CBF  will  be  to  the  Moment  of  the  Angle  CAF'm  the  fame  Proportion  ;  by  \ 
the  foregoing  Lemma.  But  the  Sine  of  the  Angle  C5  F  is  to  the  Sine  of  the  - 
Angle  CAF'm  the  Ratio  of  the  Sides  CAznd  CB,  that  is,  the  Ratio  of  the  « 
given  Rcfraftion,  alfo  by  Conftruftion,  Therefore  the  Angle  of  Incidence  I 
CBF  has  its  correfponding  refraded  Angle  C^^F,  and  their  Moments  are  m  - 
the  Ratio  propofcd ;  therefore  they  are  the  Angles  required.    Q.  E.  D.    And 
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now  mukiplfing  the  rcfrafted  Angle  by  che  Number  of  Reflexions  encreafed 
by  Unity,  and  from  the  Produd  fubtrafting  the  Angle  of  Incidence,  we  fhall 
have  half  the  Diftance  of  the  Rainbow  from  the  Sun,  tf  the  Number  erf  the 
Reficaons  i3  evcn^  or  from  the  Point  oppofice  to  the  Sun  if  odd,  as  faid 
before. 

Hence  by  a  Conftruftion  that  is  neat  enough  and  not  inelegant,  we  may  ex- 
hibit by  Way  of  Synopfis  the  Incidences  of  all  Rainbows  in  order,  in  any  Li- 
qiud,  the  Refraftion  of  wtiich  is  known.  For  if  the  aflumed  Lmc  AC  is  divid- 
d  in  two  equal  Parts  at  £,  in  three  at  ^,  in  four  at  i ,  in  five  at  »f,  and  fo  on  ; 
and  with  the  Diameters  ^£,  Ae^  A^j  A^  &c.  are  dcfcribed  the  Semicircles 
4BE^  Abe^  Al^i,  Av»^  all  which  are  met  by  the  Circular  Arch  D5 3 P^^; 
defcribed  with  Center  C  and  Radius  CDy  (which  Radius  is  to  AC  in  the  given 
Ratio  of  Refraftion,^  in  the  Points  Jff,  ^,  jK,  t/ ;  I  fay  that  drawing  the  Lines 
J  By  Abf  A^,  Av^  they  will  conftitute  with  the  Line  y^C  the  Angles  C-^^, 
C/ib^  CA^,  CAvy  equal  to  the  refraded  Angles  ;  and  with  the  Rays  C5,  Cby 
C\  Cy,  rcipedively.  Angles  equal  to  the  Angles  of  Incidence  required.  That 
is,  ABC^  or  rather  its  Compliment  to  a  Semicircle  for  the  primary  Rambow, 
-rfi^Cforthefecondary,  At^Bfor  the  third,  and  yfwC  for  the  fiiurthj  and 
icon. 

Now  if  any  one  is  defirous  to  inveftigate  thefe  Angles  by  an  exaft  Calcula- 
tion, from  the  fame  Source  an  Analyft  will  cafily  difcover,  that  making  Radius 
5=.  I,  and  the  Ratio  of  Refraftion  as  r  to  j,  the  Sine  of  Incidence  will  be 
^  tUZ ;  but  the  Sine  of  the  rcfrafted  Angle  will  be  V^^^^=^,  from  which  An- 
gles  die  primary  Rainbow  proceeds.  But  for  the  fecondary  Vf^Eirr  ^^^'  ^ 
die  Sine  of  Incidence,   and  V'g'';^^  the  Sine  of  the  refrafted  Angle.     For  the 

third,  theSineof  Incidence  will  be  V^^^^-^s    and  the  Sine  of  the  refracted 
'  ^  15—15" ' 

Angle  will  be  V^^"""'.  For  the  fourth  the  Sine  of  Incidence  will  be 
v'lLiiZL,  and  the  Sine  of  the  refrafted  Angle  -/*-5^i=^.     And  fo  of  die  rett. 

Admitting  the  Ratio  of  D^j  Czr/^i  you  will  find  by  Calculation,  that  the  pri- 
mary Rainbow  is  diftant  from  the  Point  oppofue  to  the  Sl  n  ^i;  30'.  The 
fecundary  55^  55'.  The  third  40*^.  20'.  and  the  fourth  45^  3^',  from  the 
Sun  itfelf.  Thefe  laft  I  know  not  whether  any  one  will  be  able  to  lee,  becaufe 
of  the  Light  of  the  Sun  growing  more  and  more  feeble  in  every  Reflexion  and 
Refraftion.  And  this  may  fuffice  concerning  the  Magnitude  of  the  Rainbow 
in  the  tranlparent  Drops  of  a  Fluid,  whofe  refraftive  Power  is  known.  We 
muft  now  add  fomething  concerning  the  Colours  with  which  the  Rainbows  are 
painted,  and  their  Order  in  each  j  being  varied  by  the  Refraftion  through  all 
pofnblc  Degrees. 

Firft  it  muft  be  known,  that  all  Light  (rfthe  blue  kind  is  refraftcd  fomething 
more  than  any  red  Lights  from  which  Difierence  arifes  the  Breadth  of  the  Rain- 
bows, which  is  hardly  to  be  determined  by  Obfervation,  bccaufe  of  the  uncer- 
tain  Limits  of  the  Colours  in.  the  Cloud.  But  the  greater  is  the  Ratio  of  Ine- 
ijuality  between  C^  and  CD,  or  the  grfattr  the  Rcfradlion  is»  fo  tmdi  the 

greater 
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greater  is  the  Diftancc  of  any  Rainbow  from  the  Sun,  and  therefore  the  Limits 
of  Rainbows  that  are  more  remote  from  the  Sun  always  ihine  with  purple  Co- 
lour, and  the  nearer  are  intenfely  ruddy.  This  may  always  be  feen  in  the 
primary  Iris,  which  vanifhes  oppofite  to  the  Sun,  if  the  Sine  of  Incidence  is  to 
the  Sine  of  the  Angle  of  Rcfraftion,  as  CA  to  C£,  or  as  2  to  i.  If  that  Ra- 
tio be  greater,  no  primary  Rainbow  can  be  feen  at  all. 

But  it  is  to  be  obferved,  that  the  fccundary  Iris  goes  off  in  a  Point  oppofite 
to  the  Sun,  whenever  the  Ratio  of  Refraftion  is,  as  i  to  0,847487...  Thence  . 
it  returns  to  the  Sun  itfclf,  and  there  vaniflies,  if  the  faid  Ratio  is,  as  3  to  i, 
or  as  CjI  to  Ce.  But  in  intermediate  Ratios,  fuch  as  obtain  in  all  known 
Fluids  except  Air,  the  greater  the  Ratio  is,  fo  much  the  more  the  Iris  is  dif- 
tant  from  the  oppofite  Place  of  the  Sun,  or  rather  from  the  Sun  itfelf,  reckon- 
ing the  Arch  beyond  the  Semicircle.  And  therefore  the  Colours  will  be  found 
in  an  inverted  Order  from  the  Primary,  in  thefe  returns,  unlefs  the  Diftance  of 
the  Iris  from  the  Sun  is  taken  in  this  Senfe.  And  this  is  to  be  obferved  every 
where  in  the  reft.  • 

The  third  Rainbow  is  loft  in  Oppofition  to  die  Sun,  when  the  Ratio  of  Re- 
fraftion  is,  as  i  to  0,91855...  And  thence  recurs  to  the  Sun  in  the  Ratio  of 
I  to  0,6825...  Whence  again,  the  Order  of  the  Colours  being  reftorcd,  in 
the  Ratio  of  4  to  i,  or  of  Cy/  to  C«,  it  ceafes  oppofite  to  the  Sun.  But  the 
fourth  Iris  beginning  from  the  Sun  in  the  Ratio  of  Equality,  pafles  over  in  Op- 
pofition to  it  in  the  Ratio  of  i  to  0,94895...  and  thence  returns  to  the  Sun, 
if  the  Ratio  be  as  5  to  4.  Hence  again  it  is  fpread  to  the  Sun's  Oppofition,  in 
the  Ratio  of  i  to  0,56337...  And  in  this  Space  are  included  the  known  Re- 
fraftions  of  all  Fluids.  Laftly,  the  Ratio  being  as  5  to  i,  or  as  C-^  to  Ci»,  it 
vaniflies  in  the  Sun  itfelf:  The  Colours  being  every  where  inverted  las  to  Sight 
in  the  return  to  the  Sun,  but  direft  in  the  Egrefs  from  it.  Hence  in  watry 
Clouds,  the  primary  and  fourth  Iris  object  their  fcarlet  Colours  to  the  Sun,  but 
the  fecundary  and  third  their  Purple. 

But  whence  the  different  refradtivc  Virtue  of  Fluids  arifes,  is  a  Problem  of 
no  fmall  Difficulty,  and  may  very  juftly  be  reckoned  among  the  Secrets  of 
Nature,  not  yet  difcovered  by  our  Senfes  or  our  Argumentation.  For  among 
Fluids  pure  Water  is  found  to  refraft  the  Rays  of  Light  leaft  of  all.  But  imbued 
by  any  Salts  diflblved  in  it,  the  Rcfraftion  is  increafed  according  to  the  Quan- 
tity of  the  Salts  and  its  own  Weight.  And  corrofivc  Spirits,  which  are  much 
heavier  than  Water,  turn  afide  the  Rays  of  Light  much  more.  Nor  is  it  a 
wonder  fince  they  are  denfer  Bodies,  and  therefore  may  be  conceived  the  more 
to  obftruft  the  PaflTage  of  Light.  But  it  does  not  appear  by  a  like  Argument, 
why  fo  great  a  Refradtion  is  found  in  any  ardent  Spirits  or  Oils,  cfpecially  in 
Spirit  of  Turpentine  or  Wine,  fince  they  are  very  light  Fluids  in  refpeft  of 
Water,  and  confift  much  of  ethereal  Particles.  This  feems  to  require  a  very 
intimate  Knowledge  of  the  Nature  of  Light,  as  alfo  of  Matter. 

Now  from  the  given  Diftance  of  the  Iris  from  the  Sun,  to  deduce  the  Ratio  of 
Refraftion,  fupplies  the  Curious  with  an  Occafion  of  obferving  very  accurately, 
and  with  little  Trouble,  the  Refraftion  of  any  Fluid  whatever.  For  if  a  Drop 
of  any  tranfparent  Fluid  hangs  at  the  lower  Part  of  a  fmall  Glafs  Tube,  and 
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the  Sun  being  near  the  Horizon,  but  (hining  tlcatly,  it  be  obfervcd  under 

what  Angle  with  the  oppofitc  Place  to  the  Sun  the  Colours  of  the  Iris  are  fccn 

in  the  Drop ;  the  Ratio  required  may  be  had  by  a  little  Calculation.     The 

Equation  arifing  is  Cubick,  explicable  but  by  one  Root,  by  which  the  Ratio  is 

computed  from  having  the  primary  Iris  given.     The  Equation  is  T^ — ^Tlt.... 

4rf/=  o,  where  r  is  the  Tangent  of  the  Angle  of  Incidence  required,  and  / 

the  Tangpnt  of  half  the  Diftancc  of  the  Iris  from  the  Point  oppofitc  to  the  SMn^ 

to  Radius  r  =  i .     Whence  according  to  Cardan's  Rules  arifes  this  Theorem. 

From  the  Cube  of/  fubtraft  the  Produd  of  2/r  into  the  Excefs  of  the  Secant 

of  the  Tame  Arch  above  the  Radius  ;  the  Difference  will  be  a  lefler  Cube.     And 

the  Sum  of  the  fame,  adding  4/rr,  will  be  a  greater  Cube.     The  Sum  of 

the  Sides  of  each  Cube,  and  of  /,  will  be  equal  to  the  Tangent  of  the  Angle  of 

Incidence,  half  of  which  will  be  alfo  the  Tangent  of  the  Angle  of  Refradtion  j 

whence  arifes  the  Ratio  required. 

Of  this  take  the  following  Example.  In  a  Drop  of  Oil  of  Turpentine  the 
Diftance  of  the  primary  Iris  from  the  Point  oppofite  to  the  Sun  is  obfervcd  to 
be  25°.  40'.     The  Ratio  of  Refraftion  is  required. 

/  =  Tang.   12°.   50'.  =  0,2278063 
s  =  Secant  of  the  fame  =  i ,  0256197 

///  =  O5O1182217 
s — r  in  2/r  =  0,01 167265 

Difference,  or  lefler  Cube  =  0,00014952.11/0,055077^ 

Sum    0,02349482 
4/rr    0,91122525 


Greater  Cube    0,93472007.  V0J9777486 

/  =  0,2278063 

"T  =  Tang.  Incid.   51**.  32'     1,2586322 
a  7*  =  Tang.  Refraft.  52°.  n'    0,6293161 


Finally,  as  V  7'T+  4,  is  to  V  T'f4- 1,  fo  is  r  to  /,  fo  is  i  to  0,68026. 
And  this  Ratio  approaches  nearly  to  that,  which  we  find  by  Experimenr  ob- 
tains in  Glafs,  and  moft  other  pellucid  Solids.  But  a  Diamond  does  not  only 
c  ecd  all  other  diaphanous  Bodies  in  Hardnefs  and  Value,  but  alfo  in  this  re- 
f  .ftive  Virtue  ;  its  Ratio  being  nearly  as  5  to  2,  or  more  truly,  as  100  to  41. 
1  }t  of  thefc  perhaps  more  at  large  in  a  proper  Place. 

While  I  was  employed  in  writing  this,  the  very  skilful  Geometrician,  Mr^ 
^  MoivrCj  at  my  Requcft,  took  the  Pains  to  find  a  like  Equation  for  the  Ra- 
t  ►  of  the  fecundary  Iris,  when  the  Diameter  is  given.  By  this  the  Ratio  may 
I  determined  very  accurately,  but  the  Equation  being  Biquadratick,  the  Cal- 
c  lation  cannot  be  pcrform.cd  with  the  fame  cafe.    The  Equation  is  T^-\rf 
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q^t'-^iTTrr'^jr^  =6.    HereT  is  the  Tangent  rf  the  Angle  of  Reac- 
tion, /  the  Tangent  of  half  chc  Diftanoc  of  the  Rainbow  from  the  Point  oppo- 
fifc  to  the  Sun,  and  the  Radbs  r  =  i.     Now  this  Equarion  is  of  fudi  a  Form^ 
as  ^ways  to  be  explicable  by  one  affirmative  and  one  negative  Root,  one  of 
which  being  the  leflier  is  the  Tangent  c£  the  Angle  of  RefratSUon  in  the  Regrefi; 
to  the  Sun,  that  is,  when  the  Purple  Colours  are  tlie  nearer  to  the  Sim.     Bat 
the  greater  R4>ot  is  the  Tangent  of  the  Angle  of  Refradion,  in  the  Iris  going 
from  the  Sun,  as  we  have  ohfervod  above,  that  is  in  a  Fluid  of  leflfer  Ratio. 
In  OU  o(  Turpentine  the  Diftance  of  this  Iris  from  the  Point  (^polite  to  die 
Sun  is  obferved  to  be  81''.  30'*     Whence  the  curious  Reader  may  derive  the 
Roots  0,80822...  and-*- 2,98131...  the  Tangents  (rfthe  refrafted  Angles. 
Hence  is  computed  the  Ratio  of  greater  Inequality,  as  i  to  0,67995...  Such 
it  is  in  Oil  of  Turpentine.     But  from  the  greater  Root  proceeds  tlie  Jefler  Rado, 
as  I  to  0,9540...  nearly.     Such  it  would  be  in  a  Fluid  exhibiting  the  iecundary 
Iris  of  the  fame  Diameter,  but  which  would  look  towards  the  Sun  with  its  red 
Colours,  after  the  manner  of  a  primary  Rainlx>w. 
jtjh'ange         LXX.  In  the  Year  1679,  in  Miy,  near  the  City  J^unkoptng^  on  a  certain 
«J^^;  Hill  that  is  pretty  high,  under  which  at  the  Diftance  of  a  Quarter  of  a  Mile  lies 
|y^^'And,  a  Lake  of  frefh  Water,  called  Vetter.    On  the  Surface  of  this,  which  was  then 
cS  n.  5.  p.  very  calm,  and  not  agitated  by  a  Breath  of  Wind,  the  Ifland  fViJingsburg  fitu- 
»*^-  ate  in  that  Lake  was  reprefented  to  me  in  fo  lively  a  manner,  that  it  could  not 

have  been  better  drawn  by  die  rnoft  skilful  Painter.  For  I  could  difcern  the 
Windows,  and  Men,  and  Women,  tho*  the  Ifland  itfelf  did  not  yet  come  into 
my  View,  becaufe  of  the  Hills  intervening,  and  was  diftant  from  me  at  leaft 
three  Miles  and  a  Quarter,  where  ten  Swedi/h  Miles  make  almoft  one  Degree. 
At  that  time  the  Sun  was  juft  rifen,  and  my  Eye  was  between  that  Place  in 
the  Lake,  where  thefe  Things  were  reprefented,  and  the  Sun.  When  I  de- 
parted from  this  Place,  I  could  fee  no  fuch  Thing  in  the  Lake,  as  alfo  another 
Day  when  I  came  again  to  the  fame  Place  at  the  fame  time.  Nothing  like  it 
appeared,  nor  was  the  Lake  fo  calm. 

u^Th  '  ^^^^-  ^^'  ^^'  '^7^'  ^^^^  7  ^^^^^  ^'^^^  at  Night,  or  foon  after,  there 
Dr.  Waiiif,  appeared  a  fudden  Light:^  equal  to  that  of  Noon-day ;  fo  that  the  fmalleft 
368?^'  ^*  -P^"  ^^  Straw  might  be  feen  lying  on  the  Ground.  And  above  in  the  Air, 
was  feen  {at  no  great  Diftance  as  was  fuppofed)  a  long  Appearance  as  of  Fire  5 
like  a  long  Arm  (for  fo  it  was  defcribed  to  me)  with  a  great  Knob  at  the 
End  of  it,  ihooting  along  very  fwiftly :  Aiid  at  its  difappearing,  fcemed  to 
break  into  fmall  Sparks  or  Parcels  of  f/rtf,  like  as  Rockets  and  liich  Artificial 
Fire-wcrks  in  the  Air  are  wont  to  do.  'Twas  fo  furprizing,  and  of  fo  fliort 
Continuance,  that  it  was  fcarce  feen  by  any  who  did  not  then  happen  to 
be  abroad.  I  ana  told  by  fome,  that  it  fcarce  contmued  longer  than  while 
one  might  tell  15  or  20  at  the  moft ;  whiph  will  be  lefs  than  half  a  Minute. 
'  All  this  might  happen  well  enough  from  {omt  fiery  Meteor  in  our  Air  -,  as  a 
Draco  Vokns  (as  fome  have  been  pleafed  to  call  this)  or  the  like.  But  that 
which  makes  it  the  more  foiprifing  to  me  is  this,  that  I  find  the  fame  to 
have  been  feen  in  moft  Parts  of  E^glanJ^  and  at  or  near  the  fame  time  : 
As,  not  only  at  Oxford  and  in  Oxford/bire^  hut  alfo  in  NcrtbampPonJhire^  GUu- 

cefter/hire^ 


(     201     ) 

ifftfUffiire^  Wmefierfinre^  Smerfetjhire^  Devof^re^  Hamffinn^  Siiffex^  Surr<fi 
Kent,  Efexj  and  particularly  by  the  Watermen .ou  the  Tbamejj.m.thar  Pafla^ 
\xxwetn  Graveferid  and  London. 

This  is  a  great .  Breadth  of  Ground,  and  too  much  for  any  oiidinary  il4r» 
teor^  ID  our  lower  Region  of  the  Air,  to  be  feen  in  at  once  v ,  wliich.  ar- 
gues, that  cither  it  was  higher,  than  it   was .  ijnagined  ta  be^, (though  the 
Dgfit  of  it  reached  the  Earth,)  or  die,   that  it  had   a  very  fwift  Motipril 
This  made  me  then  conjedture,  tliat  it  might  be  fome  fmall  CoincU  M^hpf^ 
Uma  TrajeSoria  pailcd  very  near  our  Earth,  pr  upon  it ;   apd^rr^ht,  wher^ 
farther  diftant  from  us,  appear  as  a  Comet.     And  that  Comet., which,  hat^ 
fince  appeared  in  Jpril  and  May  confirms  me  in  the  fame  OpinionV^^hicK 
I  conjeflure  may   be  the  very   fame  .which  paflr^4  hj  us  in  .^S^x^^^fr  lafl, 
Why  it  was  not  fooner  feen,  I  cannot  tell ;  fave  what  is  the  commpp  I^atQ 
of  moft  Comets,  that  they  are  feldom  obfervedxill  after  thdr.ne^eft  Di- 
ftance  from*  us:  And,  perhaps,  it  may  have  been  ibnear  the.$uhV(as  ^to  its 
vifible  Place)  as  not  to  l^e  much  above  opr  HorizQn^  faye  in  the  Day.  time ; 
And  for  the  like  reafon  it  may  be,    that  in  September  laft',  when  i^:,.pa0ecl 
by  us,   it  was  not  more  feen  abioad  in  other  Parts;   it  nl^ht , paf&- thjem 
in  the  Day  time,  being  but  in  the  Twy-Iight  with  us,  and,   had  ii:  tJecn  one 
Hour  fooner,  the  Day-light  would  have  hindered  us  from  feeing  )t.     Which 
way   its  Motion  was  when  near  us,  I  cannot  conclude,  Up  as  t<)  fatisfy  mj 
felf.     For  moft  that  faw  it  being  fuddenly  furprized,    toot  little  n^ore  no- 
tice of  it,  than  that  it  fuddenly  appeared,  and  was  fuddenly  gone,  but  faw 
it  (b  little  time  as  fcarce  to  mark  which  way.     By  the  Account  I  had.  frpm  one 
in  Northamftonjhire  (between  Brackjey  and  Banbury)  it  fhould  feem  to  Ii^ve 
moved  there  towards  the  South-weft.     By  the  Account  I  had  from  one  who 
faw  it  in  Hampfinre  (between  tVincbeJier  and  Southampton)  it  ihould,  feem  tq 
be  towards  the  South-eaft ;  from  others  I  have  nothing  of  Cert^ainty,  and 
therefore   can  conclude  nothing.      Its  Motion  might  ..then   feem  to  us  tho 
fwifter,  if  its  proper  Motion  were  then  one   Way, .  and   the  Earth's  Motion 
here,  at  the  fame  time,  contrary  to  it.     And  it  is  not  impoflible  that  its 
dafhkig  againft  the  Earth  might  difturb  its  Motion  -,'  as  when  Clouds,  in  their  .,.,     .; 
Paflage  meet  with  Mountains.     .      '"  ,     ,:,  ..     ...    / 

LXXIf.   I.  Some  Members  of  the'  R.  Society  did,  with  two  different  forts  The  Cam- 
tf  Ixidruments,  make  divers  Experiments  for  finding  the-  Preportions  of  the  5uf^f 
Compreflion  of  Air  under  Water,  in  the  Month  of  July  sit  Shettnefs,  in  the  ^ater,  ly 
Mouth  of  the  River  Medway^  at  the  time  of  high  Wateri~wHere"thc  Depth  ^^pVil*! 
was  then  about  lo  Fathom,!  and  the  Proportion  of  the  Weight  of  the  Salt^ 
water  to  that  of!^the  fame  (^antity  of  frclh  Water  taken  out  of  die  "River 
fhames,  was  as  41  to  42.      .  !         '    .      '     i  !  j 

One  of  the  Inftruments  Was  a  6lafs-Bottle'that  held  a  Quart  of  Water^ 
having  a  brals  Ring  faftened*  to  the  Mouth  of  it,  jvith  a  Valvje  or  Flap  thatj 
opened  inward,  fo  weD  fittdd,  that  ^he  Bottle  beii^  filled  more  or^fs-with 
Water,  none  drci)pcd  out  tho*  forcibly  Ihaken.  .This  let  dbv^lx^^  Foo^ 
mo  the  Water^  the  Mouth  ^owtiWaiids,  a6d  after  a;  little  Stay  drawn  ppi  wa 
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found  to  ht  To  vety  near  hrff  full  of  Water,  at  feveral  Trials,  that  it  was 
thoiiffht  fit  to  ftatc  the  ComprcflSoii  of  Air  at  that  Depth  to  that  Meafure. 

The  Quantity  of  Compreffion  was  known  by  weighing  the  Bottle  with  the 
Water  in  it,  after  that  a  forcible  Depreffion  of  the  Flap  had  made  way  for 
the  Eruption  of  the  compreft  Air  (which  kept  it  Up  even  when  the  Bottle 
was  placed  with  the  Mouth  upwards,)  and  then  filling  the  Botde  full  of  the 
fame  Water,  and  weighing  it  again  ;  and  laftly,  by  weighing  the  Bottle  after 
the  Water  was  all  let  forth ;  the  Weight  whereof  being  dedufted,  the  firft 
Quantity  of  Water  weighed  juft  half  as  much  as  the  fecond,  or  fo  near  it  that 
the  Fradion  was  not  confiderable.  Whence  it  wai  concluded,  that  the 
Quantity  of  the  Air  that  filled  the  Bottle  before  it  ^  iramerfed  in  the  Wa- 
ter, was  at  the  Depth  of  33  Feet  compreflcd  into  hal/tfe  Space  it  took  up  be- 
fore, and  fo  proportionable  at  other  Depths.  // 

The  other  Innmment  was  a  Cylinder  of  Glafsfjfome  1  Foot  long,  clofe 
at  one  End,  and  having  the  oriier  End  drawn  fmall  with  a  Lamp,  and  turn'd 
^ip.  4J«  down  a  Ihtle  way,  after  the  Manner  citpreflcd  in  die  Figure.  This  Cylinder 
was  knmetfed  perpendicularly  with  the  crooked  End  uppermoft,  by  which, 
as  it  funk  in  the  Water,  the  Preflure  thereof  did  gradually  force  in  fo  much 
Water  as  compreft'  the  Air  proportionably  to  every  Depth,  till  the  Cylinder 
was  fo  far  immerfed,  that  the  Hole  in  the  crooked  Part  of  it  was  juft  33  Feet 
under  Watef  ;  and  then  it  being  drawn  up,  by  meafuring  fi-om  the  Bottom 
of  the  Cylinder  to  the  Height  bf  the  Hole  in  the  crooked  Part,  by  a  Pair  of 
Compafles^  the  Water  was  found  to  fill  the  Cylinder  fo  near  the  half,  that 
the  Motion  of  the  Superftcc  6f  the  Water,  and  the  Minutencfs  of  the  Difference 
being  confidered,  it  was  thought  fit  to  ftate  it  to  juft  half. 

According  to  thefe  Experiments,  confirmed  by  Trials  at  other  Depths,  the 
ttifuing  Table  was  computed. 

The  Proportion  of  the  Weight  of  Salt  Water  to  that  of  Frefh,  was  found 
by  weighing  fotne  Ounces  of  both  in  a  Bottle,  whetedf  the  Weight  was  exad- 
ly  known,  and  which  was  made  with  fo  fmall  a  Neck,  that  the  Addition  or 
Diminution  of  one  fingle  Dr6p  in  it  was  diTccrnibk. 
a.^p.»a4o.  The  Table  is  on  thefe  Grounds  Comptiited,  upon  the  fuppofed  Pq)ths;from 
the  Surface  of  the  Water  to  the  Bottom  of  the  Air  included  in  a  Cylinder  of  60 
Inches,  clofed  at  one  End,  and  having  the  open  End  downwards. 
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il/s-P^aajj  .  JB^  the  Diftance  of-thc- upper  Part  oiF  the  fnie  froa<  the  Surface  of  the 
^'£M*      \^ater,  abpveor'under  it  =3.  *        :   .v.  .    .    ! 

'  FCj  cheDepth  of  the  Water -froin  ita  Surface  to  theiBotfeomof  the  Air 
within  the  ^nie  =^  a.      ^  !  /  "  I        . 

.  CB,  that  ^rt  pf  it  which:  remains!  filled;  with  Airj  Withi^  the  Water. 

•  C A  the  rcft  thereof,^  which  is  fijll  of  ^Yatcr, 

:  And'  aiw  rfwo.of  the'  thiee  firft,  x,  by  and  j,  being  ^iven,  the  other  is 
kinown ;  apd  .coniequently  tfte  reft  alfo.    ;       '        ;   ' 

•  For,  if  by  the  incumbent  Weight  ;of  33  Feet  Depth  in  Water,  the  Air  in 
the  Tuie  i$  compreft -  itoto  ^df  thelSpace  it  filled  before^  thqn  the  faid  33 
Feet  Depth  of  Water  ccpjals  the  Weight,*  or  Prejfurg  of  the  incumbent  Air 
cp  the  Surface  of.  the-Watej".  Now,  as  the  Wright  or  PreJJkre  of  the  Air 
ch  the  Surface  of  the  Watcrj  te  to  the  Depth  of  the  Water,  from  the  Sur- 
face thereof  to  the  Bottc^^  of  the  Air  within  the  Tube  -,  fo  is  the  Length  of 
the  Tui'e  Srd  with  Air,? to; the  Lehgth  thereof  filled  with  Water:  That  is, 
according  to  the:  faid  £aq)eHmenfs,'  putting  z  for  33,  or  whatever,  at  other 
Times  or  Places,  Ihall  be  foiind  to  be  the  Weight  or  Prejfure  of  the  Incum- 
bent An:  op  the  Slirface  of  the  Water  (for  it  is  not  always  the  fame  exadkly  j) 
i.:  a  ::  ^+4  :  a*xab=^CD.   ' 

!    .       2  .••  •  ! 

And  therefore  ^    '  «'  '     =  x. 


I         ^Wherefore  — -r-x  — 17  =  *. 

*  '  '  z+a 

■  '      i  ',  '  -  ■  • 

:  Thefcforeiand  ^  being  ^iven,  y'is  known  by  tht  Jirft  Equation \  and  a 
ajid  X  being  given^  b  is  known  by  the  fecond  j  and  b  and  x  bang  given,  a  is 
khov/n  by  the  third. 

\  The'HcHzontal  UxkqBFBAF,  is  fubftituted  for  GJBEFb,  when  the 
(Sofe  End  (|f  the  Tube  is  not  even  with  the  Surface  of  the  fVater^  to  void  the 

I  reach  ^  c  Cf=b  Bz=z  ^«  ^%  in  the  Length  of  the  Tube. 
LXXIlt  I  caufed  to  be  blown  at  the  Flame  of  a  Lamp  three  fmall  round 
lafs-BublJles,  about  the  Bignefs  of  Hazel-nuts,  and  furnifhed  each  of  them 
ptcre^lii   ^i^h  a  fhort  .and  flendcr  Sl^Tf^  by  whofe  means  they  were  fo  nicely  pffifed 
sodievin     ii  fi^afer^  that  a  very  fmall  Change  of  Weight  would  make  them  either 
Mr!*  Rob/ 4^-erge  if  Jth^y  but  lightly  leaned  on  the  Boitom  of  the  Veffel,  or  fink^ 
Boyic.n.91.  jfthey  floajted  on  the  Top  of 'thg  Water.;   This  being  done  at  a  time  when 
^'  ^*^  *      tne  Amofpbere  was  of  a  convehient  Weight,  I  put  them  in  a  wide-moi  th'd 
(flafs  furmflaed  with  commoti  Water^    and  leaving  them  in  acjuiet  Placc^ 
where  yePtKey  were  frequently  in  my  Eye,  and   were  fufFered  to  continue 
oicinyoWeeka  Cor  fomc  Months)  J  obf^rved,  as  I  expefted,  that  fometimes 

they 


1 
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diey  would  be  at  the  ?<ip  of  the  fVltter^  and  remain  there'  for  divers  Days^ 

or  perhaps  Wcdcs;  and  fbmetimes  would  fall  to  the  Bottom,  and  after 

havii^  C(Mitinuod  there  for  im^  time  (loiiger  orChoiter)  they  would  agsun 

emerge.     And  though  fometime^  (cfpeciatty  if  I  remered  the  Yeflel  that 

coBumed  them  to  a  Southern  Window)  they  would  rife  to  the  Tt^y  or  fall 

to  the  Bottom  of  the  Water,.,  accordii^  as  the  Air  was  b^t  >or  celi%  yek 

'twas  not  difficult  to  diftingaifli  tbefe  Motions  from  thofe.  produced  by  the 

^K  Grofvity  of  the  Atma/pbere.    For  when  the  Beams  of  the  -S.uh,  or  H$4H 

of  the  ambient  Air^  by  rarefying  the  Air  included  in  the  BuhbUsy  made 

that  ^>  drive  out  fome  of  the  fi^aier^  and  eonfequently  madf^  |he  whole 

Bubble  (coofifling  of  Glafs^,  Air  and  Heater)  fomewhat  lighter  than  a  Bulk 

of  Water  equal  to  it,  though,  the  Bubble  did  neceflarily  fwim  as  long,  as 

the  included  Air  was  thus  rarefied^  yet  when  the  Abfence  of  the  Sun,  or 

any  other  Cau(e  made  the .  Air  loie  it^  adventitious  Warmth,  there  would  ' 

enfue  a  Omdmfatm  of  the  Air  again  *,  and  thereupon  an  Intrufion  of  more 

Water  (to  fucceed  the  Air)  into  the  Glafe,  and  eonfequently  a  finkipg  of 

the  Bubble  ^  and  this  would  commonly  happen  at  Night,  if  it  did  not  hap-* 

pen  fooner.    But  when;  it  was  upon  the  Account  of  the  varying  Weight  of 

the  Aimofpbere  that  Che  Bubbles  either  rofe  or  fell,  it  appeared  by  the  Barc^* 

fcopCy  that  the  Atmofpbere  w^s  fo  heavy  or  fo  light,  that  they  ought  to  do  fo; 

Inibmuch  that  I  divers  times  predifted,  whether  I  fliould  find  the  Mercury  in 

the  Barofcope  high  or  low,  by  obferving  the  Situation  and  Pofture  of  th^ 

Bubbles  5  and  confulting  that  inftrument,  it  verified  my  Conjdftores,     And 

though  whilft  the  Atmofpbere  was  not  too  confideraWy  either  ..light  or  hea-r 

vy,  the  Changes  of  the  Air  as  to  Heat  or  Cold,  would  (as  I   was  faying) 

place  the  Bubbles  fomecimes  at  the  Top,  and  fometimes  at  the  Bottom  ^ 

the  Water,  within  the  Compafs  of  a  Day  j  yet  if  the  Atmofpbere  were  either 

very  heavy  or  very  light,   the  Bubbles  would  continue  at  the  Bottom  or 

at  the  Top  of  the  Water  for' many  Days  together,  in  Cafe  the  Atmojpber$ 

did  not  in  all  that  time  change  its  Grotty.     And  I  remember,  that  1  did 

for  Curiofity's  fake,  when  the  Quick-filver  was  high  in  the  Barof^^j  put  the 

Glafs  two  or  three  Days  in  a  South- Window  about  Noon  (and  for  a  goo4 

while  after)  and  that  in  fun-fliining  Weather,,  and  yet  even,  then  the  Bub- 

bies  did  not  emerge,  though  it  appeared  by   a  good  feal'd.  fVeatber^Glafs^ 

which  I  kept  in  the  fame  Window,  that  the  ^nbient  Air  was  much  warmer 

than  at  other  times,  when  I  had  obferved  the  BubbkS:to  keep  at.  the  Top  of 

the  Water. 

N.B,   I.  It  being  very  difficult  to /^w/^?  feveral  Bubbles  precifely,  as  weU 

e  as  another,  I  thought  it  not  ftrange  that  all  the  three  Jftibbles .  did  not 

nftantly  (though  for  the  moft,  part  they  did),  rife  and  fall  together,'  but 

oietimes  two  of  them,  and  now  and  then   (though  feldom).  PW  aloae, 

ould  fink  or  f  r^erge,  when,  the  Change  of  the  Weight  of  the  Almofphere  was 

^ot  confiderably  enough  to  o|>erate  fienfibly  upon  the  reft.     Alid.  therefore 

cis  not  aniifs  to  poife  a  great  Number  of  Bubbtles  together,   that  after  Trial 

f»deof  all,  the  fittcft  may  be  diofen.     For  I  have  obferved  it  fometimes 

0  happen  that  a  Bubble  that;  flQated  when  'twas  firft  pinfei^  wowld  at^ar 

a  W-'  !<• 
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a^^e  rubftde  4lrimit  Mf  tnMlfeft  Crare,  or  if  k  v^tfft  Mad^  to  fink  [hf 
fetb  a'Ciufti  it  ¥biild  cdidfiue  ait  die  Bottmi:  4f  nhe  .Wat«r,  tteugh  that 
C«efe  v^e«ttn(^td  i  ^iih  Kliffioiidc  P^iEMk^Mmvi  feemiog  to  depend  upon  a 
kitid  bf  Imbttiitibn  tMde  of  oemifi  Particloi  of  :an  aereal  Nmire  by  the  Water, 
ihA  C^nAd^^Htort  of  it  belongs  to  Another  Place,  not  to  thfe>  where  k  may 
faCce,  that  the  Expertment  di4  fomedmes  a£bialiy  anfwer  Expe6tation,  as 
tkit  itbbtre  rddted  <lid^  wherdti  tnrf  main  Drtfc  was  to  (hew,  that  fince,  as 
the  j^fmoffiferenhe^MCr  or  lighter^  'tis  capable  to  work  upoi)  Bodies  wder 
Waier,  fo  as  io  procure  their  fitfdng,  or  thdr  Emerfioiii  the  Air  (though 
,  a  i^luid  a  thoufanid  times  lighter)  muft  lean  or  prefs  upon  the  fTa^  itfelf, 
1^  Whofe  IniecrvtmiOn  it  pt^MkiCe^  theTe  Eflfeffcs,  which  confirms  what  Idfe* 
whefe  teach,  that  the  Jpmo^bm  is  incumbent,  its  a  heavy  Body,  upon  the 

Lftrf  rI'      LXXIV.  I  caufed  Ae  Edgtt  of  my  Ruipimt  to  be  well  ground,  fo  as  tiiat 
t^^Mway  beil^g  apply*d,  k  every  where  touched  a  Glafs  Plate,  whkh  hs4  alfo  been 
f^jhh^  Vfery  fmoothly  gfOund  to  fervc  for  a  Cover  to  the  fame  ;  and  I  fpread  a  Piece 
>f.Piipb,n.  of  Lmnb-ikm  wetted,  over  the  faki  Plate,  and  having  thus  ^>plied  it  to 
"op-477-  ^g  Engine^  I  put  my  RnipiefU^ver  it:  But  in  one  Place  there  was  a  Hail- 
fhot  of  Lead,  which  kept  the  Receiver  from  being  eiaftly  applied  to  its  Co- 
ver, that  fo.  the  Air  might  more  fieely  get  out.    And  having  afterwards 
whelmed  another  great  Receiver  over  all,  I  caijfed  the  Pump  to  be  plyed.     AB 
basing  well  evacuoMi^  I  fhook  the  Engine  fo  as  that  the  litde  Receiver  fell  off 
fmm  the  Hail-ihot,  istnd  ftood  every  where  clofe  to  the  Skin,  expanded  over 
the  Cover  of  the  Glafs  Plate.     Then  I  had  no  more  to  do  but  to  fuffer  the 
Air  to  re-enter  into  the  great  Receiver j  and  this  Air  prefling  upon  the  Ikde 
one  kept  it  fo  clofely  fattened  to  its  Cover,  that  it  was  impoflSble  for  me  to 
fever  them.     And  I  am  aiTured,  that  the  An-  enters  not  into  the  fmall  2?^- 
*•  »*»•  p-  eefvery  when  'tis  thus  applied  upon  the  Skin ;  for  I  have  often  put  Gages  in  them* 
*^         which  always  kept  at  the  fame  Height,  altho*  the  Air  was  pcrriiitted  to  re- 
pafs  kito  the  great  Receiver.     You  nwght  alfo  let  alone  the  putting  under  of 
the  Hail-ihot  to  keep  up  the  litde  Recipient^  because  the  Jir  by  its  Spring  would 
lift  k  up  fufficiently ;  bufthen  the  Vacunm  would  not  be  fo  perfeflly  made. 

When  I  firft  began  to  keep  Receivers  thus  void  of  -Ar,  I  apply'd  Eels-^ 
Skins  to  the  Cover :  But  I  found  them  not  proper  for  Things  that  are  intend- 
edtobe  conferved  a  long  Time,  becaufeby  drying  they  grow  j^>5pr,  and 
this  Spring  is  capable  to  r^  the  whole  Pillar  of  Jir  that  prelles  the  Receiver 
againft  its  Cover ;  and  fo  the  Air  gets  in  between,  and  fills  the  place  ex- 
'  ^aufted. 

Afterwards  I  employed  Mutton-Skins ;  but  that  flicks  yet  lefs  clofe  than  an 
EeUSkin :  For,  as  foon  as  the  external  Air  comes  to  prefs  upon  it,  it  makes 
^tht  Water ^  which  wetteth  the  Skin,  that  flands  over  without,  enter  into 
the  emptied  Receiver ;  and  you  may  fee  little  Drops  of  Water  coming  out  of 
the  Pores  of  the  Skin  that  is  under  the  Receiver  %  and  after  the  Water  is  all 
entred,  the  Air  quickly  gets  in  the  fame  Way. 

At  length  I  took  a  Lamb-Skiny  and  by  means  thereof  I  have  kept  Receiver's 
empty  8  Days  together,  and  never  perceived  it  fail.    Yet,  for  greater  fccurity^ 
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I  do  put  Turpentine  round  about  fuch  Recehits  as  I  mewl  to  keefr  tfaimch  a 
long  Time*  Mean  while,  this  Difference  betwrixt  the  Skins  of  Mutton  and 
I^ambs  is  ibmewhat  remarkable,  and  conBrms  what  Pbjficians  fay  of  the  diffe- 
rent Conftitution  of  Bodies  in  Toutb  and  Old  Age.  I  afterwards  found  that 
Paper  wetted  ferves  as  well  as  a  Lamb-Skin;  but  you  muft  put  Turpentine 
about  it  before  it  be  dry. 

LXXV.  Some  LHtice-Seed  being  fown  upon  fome  Earth  in  the  open  Air,  ^^f^ 
and  fome  of  the  fame  Seed  at  the  fame  time  upon  other  Earth  in  a  Glafs  Re-  hUfted  Re« 
cdver  of  the  Pnetmatick  Engine^  afterwards  cxhauftcd  of  Air,  the  Seed  ex-  ^^l  ^ 
pofed  to  the  Ak  was  grown  up  an  Inch  and  a  half  high,  within  8  Days :  But  ^4as•  **' 
that  in  the  exhaufted  Receiver j  not  at  alL    And,  Air  being  again  admitted  in- 
to the  faid  emptied  Receiver^  to  fee  whether  any  of  the  Seed  would  then  come 
up,  it  was  found,  that  in  the  Space  of  one  Week  it  was  grown  up  to  the 
he^ht  of  two  or  three  Inches. 

LXXVI.  ExpA.  Off.  29th,  1667.  Having  procured  a  Piece  of ^w»^^^^i,  j^^^T* 
about  the  bignefs  of  a  Groat  or  lefs,  that  gave  a  vivid  light  (for  rotten  Wood)  'tUR^Zm 
we  pur  it  into  a  middle-fized  Receiver^  fo  as  it  was  kept  from  touching  the  LSTwrf 
Cement;  and  the  P«w^  being  fet  a-work,  weobferved  not,  during  the  5  or  Air (m sw. 
6  firft  Exfu(5tions  of  the  Air,  that  the  Splendor  of  the  included  Wood  was  ^J^ 
manifeMy  leflened  (though  it  was  never  at  all  increafed  -J  but  about  the  7th  ijr iifr.Rob, 
Suck,  it  feem'd  to  grow  a  little  more  dim,  and  afterwards  anfwered  our  Ex-  J^^jgi^^*' 
peftadon,  by  lofing  of  its  Light  more  and  more,  as  the  Air  was  ftill  farther> 
pumped  out  •  till  at  length  about  the  loth  Exfuftion,  ^though  by  the  removal 
of  the  Candles  out  of  the  Room,  and  by  black  Cloaths  and  Hats  we  made 
the  Place  as  dark  as  we  could,  yet)  we  could  not  perceive  any  Light  at  all 
to  proceed  from  the  Wood. 

Exp.  II.  Wherefore  we  let  in  the  outward  Air  by  Degrees,  and  had  the 
pleafure  to  (ee  the  fecmingly  extinguilh'd  Light  revive  fo  faft  and  perfeftly, 
diat  it  kx>ked  to  us  all  almoft  like  a  little  Flafh  of  Lightning,  and  the  Splen- 
dor ofthe  Wood  fecmed  rather  greater  than  at  all  lefs,  than  before  it  was  ppt 
into  the  Receiver. 

But  partly  for  greater  certainty,  and  pardy  to  enjoy  fo  delightful  a  Spefta- 
cle,  we  repeated  the  Experiment  with  the  like  Succefs  as  at  firft.  Wherefore 
bdi^  defirous  to  fee  how  foon  thefe  Changes  might  be  produced,  we  included 
the  Wood  into  a  very  fmall  Receiver  of  clear  Glafs,  and  found,  that  in  this 
the  Dghc  would  begin  to  grow  faint  at  the  fecond,  or  at  leaft  at  the  third  Ex- 
fu^on  ofthe  Air,  and  at  the  6th  or  7th  would  quite  difappear.  And  we 
found  by  a  Minute- Watch,  that  the  fending  the  Candles  out  of  the  Room, 

:  pumping  out  the  Air  till  the  Wood  would  ihine  no  more,  the  re-admitting 

the  Air  (upon  wluch  it  would- in  a  trice  recover  its  Light)  and  the  fendinj^ 
rn  for  the  Candles  to  confult  the  Watch,   did  in  all  take  up  but  6  Mi- 
iites. 

Ejcp.TXl.  Having  exhaufted  this  new  Receiver  till  the  Wood  qmte  difap- 

.ared,  we  ftaid  fomewhat  above  a  quarter  of  an  Hour  in  the  I>ark,  without 

arcerving  diat  the  Wood  had  i^ained  any  thing  of  Wgbt,  thoVabout  die 

Lod  of  d^  Time,  we  made  the  puicc  about  it  as  daik  as  we  could  ^  and  thcA 
'  ^  it 
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it  bring  too  late,  at  Night  toprotra6t  the  Experiment,  we  let  in  the  Aii-f 
upon  whofe  Admiffion  the  Wood  prefently  recovered  Light  enough  to 
be  confplcuous  at  a  Diftance,  though  it  fcemed  to  be  fomewhat  Icfs  vivid 
than  before ;  which  yet  may  be  either  a  Weaknefs  in.  my  Sight,  or  an  EF- 
fe6t  of  the  Steams  of  the  Cements,  unfriendly  perhaps  to  the  Luminoufnels  of 
the  Wood. 

The  Night  following  we  put  in  a  piece  of  Wood  bigger  than  the  former, 
this  being  above,  an  Inch  long,  and  that  Ihone  very  vigoroufly  -,  and  having  by 
a  few  Sucks  quite  deprived  it  of  Light,  we  left  it  in  the  exhaufted  Receiver 
for  full  half  an  Hour,  and  then  coming  into  the  dark  Room  again,  we  foujid 
all  had  not  continued  fo  ftanch,  but  that  fome  fmall  Portion  of  Air  had  inli- 
nuated  itfelf  into  the  Receiver.  This  we  concluded  to  be  but  a  fmall  Por- 
tion of  Air,  becauie  the  Wood  was  but  vifible  to  an  attentive  Eye,  And 
yet  that  it  was  really  fome  Air  which  was  got  in,  that  caufed  the  litde  glim- 
mering Light  which  we  perceived,  may  appear  by  this,  that  it  did  prefently 
(as  vfc  expefted)  vanifli  at  the  firft  or  fecond  Suck  j  and  then  the  Air  being 
let  into  the  dark  Receiver,  the  included  Wood  prefently  Ihone  again  as  before  j 
tho*  I  fufpefted  that  I  difcerned  fome  litde  Diminution  of  its  Brightnefs  5 
which  yet  rill  farther  Trials  of  the  like  Kind,  and  for  a  longer  Time,  have 
been  made,  I  dare  not  affirm. 

,  Exp.  IV,  Having  obferved  on  another  occafion.  That  fometimes  the  Ope- 
ration, which  the  withdrawing  the  Air  hath  upon  a  Body  included  in  the 
Receiver^  prpves  more  confiderable  fome  Minutes  after  we  have  ceafed  Pump- 
jngj  than  immediately  after  the  Exercife  is  left  off,  I  imagined,  that  even  in 
fuch  Cafes,  where  the  Light  is  not  made  wholly  to  difappear  (tho*  it  be  made 
almoft  quite  to  do  fo)  by  the  emptying  of  the  PneumaticaUGlafs^  the  fuffering 
f  he  Body  to  remain  a  while  there,  though  without  any  Pumping  (unlefs  now 
and  then  a  very  little  to  remove  the  yi?r,  that  might  have  ftolen  in  in  diQ  mean 
time)  the  remaining  Light  of  the  Body  might  probably  be  farther  impaired, 
if  not  reduced  quite  to  vanifli.  To  examine  this  Conjefture,  we  put  in  a 
Body  that  was  not  Wood^  which  bad  fome  Parts  much  more  luminous  than 
the  refti  and  having  drawn  out  the  Air,  all  the  others  difappeared,  and 
even  the  formerly  brighter  ones  ftione  but  faintly,  when  the  Pneumatical" 
Glafs  feem'd  to  be  exhaufted.  But  keeping  the  included  Body  a  while  in  that 
janfriendly  Place,  we  perceived  the  Parts  that  had  retained  Light,  to  grow 
more  and  more  dim,  fome  of  them  difappearing ;  and  that  which  was  former- 
ly the  moft  conipicuous,  being  now  but  juft  vifible  to  an  attentive  Eye,  and 
that  fearer  without  DiJpute  j  for  if  we  had  not  known  beforehand,  that  a  fhi- 
jiing  Matter  had  been  included  in  the  Receiver^  perhaps  we  fhould  not  have 
found  it  out.  (And  he  that  had  the  youngeft  Eyes  in  the  Company  could  not 
'at  all  difcern  it  j)  but  the  Air  being  let  in,  the  Body  began  to  (hine  again. 

Exp.  V.  The  RarefaSion  or  Expanjion  of  the  Air^  having  fo  notable  an  Ope- 
jration  upon  our  ihining  Wood,  I  thought  it  would  not  be  amifs  to  try  what 
"the  CompreJJion  of  ^thcv^r  would  do  to  it :  For  which  Purpofe  we  included  a 
piece  of  it  in  fuch  a  little  Inftrument  to  comprefs  as  hath  been  deviled  and 
jpropofed  by  Mn  Hook.    But  tho*  we  impelled  the  Air  forcibly  enough  into 

^'        the 
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the  dafs,  TOtlgr mifon  of  the  TbickiiefB  tecjiiAtt  i%  >^It  oGMQ^s,  'Mi  ti*  . 
Opacity  whence  ladfing,  we  were  not  able  ithdn  to  4!iecet«ihe^  ^M^hether  Xsf 
00  any  Change  ^ras  made  in  the  ^LumiMufmfs  of ^tbe  Wood.  Whh:!h  I  thougtlt 
the  Icfs  ftrange,  bccaufe  by  fomc  JSA;^riV«?»/ir  purpofely  4evifed,'l  had  long 
fince  obfcrved.  That  even  a  great  Plneflbre  from  a 'fluid  ®ody,  ^hich  pre? 
fetb  more  unHbnnly  againfl:  all  the  Ports  it  toucheth  of  the  confiftentlj^y, 
dees  work  a  far  le(s  manifeft  Change  even  OA  ibft  or  tender  SubftaTnce^,  fkast 
QDe  would  cipefl:  from  the  Force  wherewith  it  compreflech, 

Exp.  VI.  Thinking  fit  to  try  whether  a  fmall  Quantity  ^rf  A4r,  withcfut 
being  ventilated  or  renewed,  might  not  luffice  to  maintain  this  coW  Fire, 
tho'  it  will  not  that  of  a  live  Coal,  or  a  Piec«  of  Mitch,  i^  caufed  a  Piece  of 
fiiining  Wood  to  be  hermetically  fealed  op  in  a  Pipe  of  clear  and  thin  Glafs  ; 
but  tho'  carrying  it  into  the  Dark,  we  found  it  had  quite  loft  its  Light,  yet 
imagining  that  that  might  proceed  from  its  having  been  over- heated  (be- 
iBg  fealed  up  in  a  Pipe  not  long  enough  to  afford  it  a<Ju€  Diftance  from  die 
Flame  of  tte  Lamp  we  employed  to  feal  it)  we  caufed  2  or  3  Pieces  of  frefli 
Woodj  amoanting  all  of  them  to  the  Length  of  about  two  Inches,  to  be  feaPd   ^ 
up  in  a  flender  Pipe  lietween  4  or  5  Inches  in  Length;  which  being  warily 
done,  the  Wtood  stained  its  Light  very  well,  when  the  Operation  was  over, 
and  afterwards  laying  it  by  my  Bed-fide,  when  the  Candles  were  carrifed  Away 
out  of  the  Room,  I  confidered  it  a  while  before  I  went  to  fleep,  and  found  it 
to  fhine  vividly. 

The  next  Morning  when  I  awaked,  tho'  the  Sun  was  rifen,  yet  forbearkig 
to  draw  open  the  Curtains  of  my  Bed  'till  I  had  looked  upon  the  feal'd  Glafs, 
w/iich  I  had  fenced  with  a  Piece  of  Cloth  held  between  it  and  the  Win- 
dow, my  Eyes  having  not  yet  been  expofed  to  the  Day-%ht,  fince  the 
Darknds  they  had  been  accuftomed  to  during  the  Night,  made  me  think  the 
Woadlbln^  brighter  than  ever.  And  at  Night,  after  io  of  the  Clock,  look^ 
ing  on  it  in  a  dark  Place,  it  appeared  luminous  all  its  length,  though  not  fo 
mach  as  in  the  Morning. 

The  Morning  after,  and  the  Night  after  that,  the  fame  Wood  did  likewife? 
mamfcftly,  though  not  vigoroufly,  fhine  j  efpccially  one  Piece,  whofe  Light 
was  mucii  more  vivid  than  the  rdl :  And,  for  ought  I  know,  I  might  have 
obferved  them  to  fliine  longer,  if  one  of  the  fealed  Ends  of  the  Glafs  had  not 
been  accidentally  broken. 

Exp.  VII •  I  caufed  a  Piece  of  Iron  to  be  forged,  whofe  Top  was  of  the  Big- 
nels  of  a  Nutmeg  \  the  reft  being  a  Stem  of  an  Inch,  or  an  Itlch  and  a  half  long^ 
for  which  we  provided  a  little  Candleftick  of  Tobacco-Pipe  Clay,  which  would 
r  '  yield  any  Smoak  to  fill  and  darken  the  Receiver.  Then  having  heated  th6 
]  tfi  red-bot,  and  placed  it  in  this  Clay,  fo  that  the  round  Part  was  clearly 
I  otuberant)  we  conveyed  it  into  a  Recnver  of  white  Glaft,  which  was  W 
{  ccd,  as  to  keep  the  Sides  at  as  great  a  Diftance  as  we  could  from  the  Irort, 
1  :  the  cxceffive  Heat  Ihould  (as  we  much  feared  it  would^  break  the  Glafsu 
1  len  fending  away  the  Candles,  and  making  the  Room  daJrk,  we  haftily 
I  nped  ottt  the  Air,  but  could  not  perceive  the  withdrawing  of  it  had  any 
(    ^ration  on  the  glowing  Iron.  And  though  it  continued  ihiiling  tong  enoug^i 
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ta;^^'iis  art  Oppottututy  to  pump  out  and  let  in  the  Axv  three  feveral  Times, 
yet  we  could  not  obfenre,  that  the  Air  had  any  manifeft  Operation  one  Way 
or  other.  For  though  upon  the  withdrawing  of  the  Air  the  Iron  grew  dimmer 
and  dimmer,  yet  that  I  attributed  to  the  cocding  of  it ;  and  the  rather,  be- 
caufc  havmg  (to  examine  the  Conjefture)  let  in  two  or  three  times  the  Air, 
when  the  Receiver  had  been  exhaufted,  there  appeared  no  manifeft  Increafc  of 
Light  upon  the  fudden  Admiflion  of  it. 

Exp.  VIII.  Some  curious  Perfons  would  perhaps,  if  they  had  been  prefent^ 
have  defired  to  fee  a  Trial  made,  whether  or  no  a  fmall  Piece  oijhining  Wood^ 
being  fo  included  in  the  Receiver^  as  that  the  pumping  out  of  the  Jir  (hould 
have  no  injurious  Operation  upon  the  Body  of  ii,  its  Light  would,  upon  the 
withdrawing  of  the  Air^  be  manifcftly  diminilhed :  This  Way  I  was  the  left 
backward  to  try,  becaufe  it  did  not  readily  occur  to  my  Memory,  that  by  any 
manifeft  Experiment  it  appeared,  that  a  Body,  more  thin  than  Air^  will,  or 
can,  tranfmit  Light,  as  well  as  other  Diaphanous  Mediums.  Wherefore  ha- 
ving hermetically  fealed  up  a  Piece  of  ihining  Wood  in  a  flender  Pipe,  and  pla- 
ced it  in  a  fmall  Receiver  that  was  likewife  made  of  clear  Glafs,  we  exhaufted 
it  of  Air^  and  afterwards  let  in  again  that  which  we  had  excluded.  But  by  nei- 
ther of  the  Operations  could  we  perceive  any  fenfible  Decrement  or  Increafc 
of  the  Light  of  the  Wood ;  though  by  that  very  Obfervation  it  appeared, 
that  the  Glafs  had  been  well  fealed,  fince  otherwife  the  included  Air  would 
have  got  out  of  the  Pipe  into  the  Receiver^  and  have  left  the  Wood  without 
Light. 

Exp,  IX.  I  took  an  old,  but  thin  Glafs,  fealed  at  one  End,  whofe  Shape 
was  pretty  cylindrical,  and  whofe  Bore  was  about  the  Bigncfs  of  a  Man's  lit- 
tle Finger,  and  whofe  Length  was  about  a  Foot  or  more.  Into  this  Pipe,  near 
the  fealed  End,  we  put  a  Piece  of  Jhining  Wood^  wedged  in  with  a  Piece  of  Cork 
to  keep  it  from  falling ;  and  having  inverted  the  Nofe  of  it  into  another  (len- 
der Glafs,  but  not  cylindrical,  wherein  was  pretty  Store  of  Quickfilver,  we 
put  them  both  into  a  long  Receiver^  fliaped  almoft  like  a  Glafs  Churn  ;  and 
having  pumped  a  while,  that  the  Air  included  in  the  Pipe  expanding  itfelf, 
might  deprefs  the  Quickfilver,  and  fo  make  Efcapes  into  the  Receiver  as  long 
as  we  thought  fit ;  we  then  let  in  the  outward  Air,  that  the  Jiagnant  Quick- 
filver might  be  impelled  into  the  Cavity  of  the  Pipe  now  freed  from  much  of 
the  Air,  to  the  Height  requifite  for  our  Purpofe. 

This  done,  we  plied  the  Pump  again,  and  obferved,  that  as  the  Air  in  the 
Pipe  did  by  its  own  Spring  expand  itfelf  more  and  more,  and  giow  thinner 
and  thinner,  the  Jhining  Wood  grew  dimmer  and  dimmer,    till  at  length  it 
ceafed  to  ifhine,  the  internal  Air  being  then  got  a  good  way  lower  than  the 
Surface  of  the  external  Quickfilver ;  whereupon  opening  the  Commerce  be- 
tween the  Cavity  of  the  Receiver ^  and  die  Aimofpbere^  the  Quickfilver  was 
driven  up  again,  and  confequendy  the  Air  above  it  was  reftoreS  to  its  former 
Denfity  5  upon  which  the  rotten  Wood  alfo  recovered  its  Light.     What  the 
greateft   Expanfion    of  this    Air  was,   we  could  not    certainly  determine, 
becaufe  the  Expanfion  raifed  the  external  Quickfilver  fo  high,  as  to  hinder 
us  to  fee  and  meafure  it:  But  we  guefled,  that  the  Air  reached  to  aboin: 

a  Foot 


(  2"  ) 

a  Foot  or  more  from  the  Top  of  the  Pipe  to  the  Surface  of  the  Quickfflyer' 
near  the  Bottom  of  it.     But  when  that  rarified  Air  was  impelted  into  its  fbr- 
mer  Dimenfions,  we  meafured  it,  and  found,  that  the  uppn*  Part  of  Ae- 
Tube,  unpoflcfl  by  the  Quick filvcr,  was  about  3  Inches  ;  and  the  Wood  be-' 
ing  about  an  Inch  long,  there  remained  two  Inches  or  fomewhat  better  for  the 
Air.    But  this  Experiment  ought  to  be  repeated,  when  exadter  Inftruments 
can  be  procured. 

Exp.  X.    Thinking  it  fit  to  try,  as  well,  whether  (Hnking  Fi(h  that  fhines, 
be  of  the  fame  Nature,  as  to  Luminmfnefs^  with  rotten  Wood  that  (hines  too ; 
as,  whether  the  withdrawing  of  the  Air  will  extinguifh  or  eclipfe  the  Light 
of  a  confiderable  Bulk  of  luminous  Matter ^  as  in  the  Experiments  hitherto 
made,  we  found  it  would  do  to  a  fmall  one  ;    we  took  a  Fi(h  that  we  had 
kept,   and  caufed  to  be  watched  till  it  was  almoft  all  over  luminous,  though 
much  more  in  the  Belly,  and  fome  Parts  of  the  Head,  than  elfewhere :  And 
having  fufpcnded  him  in  a  conveniently  ftiaped  Receiver,  we  found  him  to 
^ve  fo  great  a  Light,  that  we  fufpedted  beforehand  that  the  withdrawing 
of  the  Air  would  hardly  have,  its  full  Operation  upon  a  Body,  whofe  Bulk 
was  confiderable  as  well  as  its  Light  very  vivid,  and  which  had  many  lumi--  • 
nous  Parts  retired  to  a  pretty  Diftance  from  the  Air.     Accordingly  having 
exhaufted  the  Receiver  as  much  as  we  were  wont,  it  appeared  indeed,  efpe- 
cially  towards  the  latter  End  of  the  Operadon,    that  the  Abfenee  of  the  Air- 
did  confiderably  leifen,  and  in  fome  Places  eclipfe  the  Light  of  thofe  Parts 
that  Ihone  icfs  ftrongly  :  But  the  Belly  appeared  not  much  lefs  lu$lmous  than 
before.     Wherefore  fuppofmg,  that  upon  the  turning  of  the  Stopcock,  the  Air 
coming  in  much  more  haftily  than  it  could  be  drawn  out,  we  (hould  hzyt 
the  bcft  Advantage  to  difcern,  what  Intereft  it  had  in  the  Lmunoufnefs  of  the^ 
Fifh,  we  re-admitted  it :  And  upon  its  ruQiing  in,   perceived  the  Light  t& 
be,  as  it  were,  revived  and  encreafed  -,  thofe  Parts  of  the  Fi(h  that  were' 
fcarce  vilible   before,   or  fhone  but  dimly,  receiving  prefendy  their  former 
Splendor. 

And  not  to  leave  unprofecuted  the  remaining  Part  of  the  Experiment, 
which  was  to  try,  whether  it  was  the  Kind  of  the  luminous  Body,  or  only  the 
Grcatnefs  of  the  Bulk,  and  the  Vividnefs  of  Ugbt,  and,  if  I  may  fo  fpeak, 
the  Tenacity  of  the  Subftance  it  refided  in,  that  made  the  Difference  between 
the  Fijb  and  fVood ;  we  put  Part  of  a  Fifli  of  another  Kind,  that  fhone  much 
more  faindy  than  that  hitherto  fpoken  of,  and  but  in  fome  Places ;  and  by  the  * 
withdrawing  the  Air,  we  made  fome  of  the  luminous  Parts  difappear,  and  the 
others  fo  dim,  as  fcarce  to  be  difcerned ;  and  yet  both  the  one  and  the  other - 

-^ined  their  former  Light  upon  the  Return  of  the  Air. 

nd  to  purfue  the  Experiment  a  little  farther,  we  put  in  fuch  a  Piece  of 

,  firft  Fi£h,  as  though  it  were  bright,  was  yet  but  thin,  and  not  confidera- 

I    '  great  5  and  upon  pumping  out  the  Air,  we  found  it,  according  to  our 

]    ^dtarion,  quite  cclipfed,   though  it  recovered  its  Light  upon  the  Air*s 

]      entry. 

fis  probable  that  fome  ^ill  make  ufe  of  this  Difcourfe  to  countenance- 
1  Jr  Opinion,  X^at  notwilhftanding  die.  Coldniels  (at  leait  as  to  Senfe)  of 
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Ejfl^Q  ao^rOtJMr  i^MmalsK  t^^9i«j^be  in  the  Hsart  and  Blood  a  vital  Kind 
Qf;,?ir.(^w%hi^»d^^4^^^^  as-w^ll  aa,  tbofc  Fires  which  are  faifibly  hoc :  Which? 
may  Wen  t^e  \^i)d«F^  thftC.  Awmlk  ihoul^  noo  be  aUe  to  Uto*  whea  robbed 
o£  Air^ 
.  Exp,  XI^  To  ^KHnine  the  Coi^cfturc'  mcnrioned  in  the  laft  Experiment^ 
Tf  hat  the  Durablenefs  of  the  Ught  m  the  Ihining.  Fifli,  in  fpight  of  the  with- 
drawing the  Air,  might  proceed  in  great  Part  from  the  Vividnefs  of  it,  and 
the  Beauty,  of  the  Matter  it  refided  in,   raiher  than  from  the  Extent  of  the 
luminous  Body,  in  Comparilbn  ofi  the  fmall  Pieces  of  fhining  Wood>  I  hither- 
to; had  made  my- Trials  with  ;  in  Bee.   1667.  I  ^  a  large  Piece  of  Wood, 
/  vfhofe  luminpus  Superficies  might  be  perhaps  10  or  12  times  as  great  as  that 
whiqh  the  j&ye  faw>  at  once  of  the-  Surface  of  fuch  Fragments  of  fliining  Wood 
as  t  was  wont  to.  employ :  And  though  fomc  Parts  of  this  large  Superficies 
fhined  vividly  enough  (for  rotten  Wood,  for  the  Light  was  ufually  inferior 
t9  that  of  our  Fifli)  yet  this  great  Piece  being  put  into  a  convenient  Recei- 
ver^ was,  upon  the  withdrawing  of  the  Air,  deprived  of  Light,  as  the  fmal- 
lex  opes  had  been  formerly  ;  <^e  returning  Air  reftoring  its  Light  to  the  oncj 
.  as.  it  had  dope  to  the  other. 
«  Expr  XII.  I  took  fome  fmall  Pieces  of  rotten  Filh,  that  ftione,  fome  of  them 
mprc;  faintly,.  ^kI  fome  of  them  more  vividly,  in.  reference  to  one  another, 
but  none  a$  ilrongly  as  fome  that  I  could  have  employed ;  and  having  in  a. 
V;^y  fniall.an^' clear  Receiver  fo  far  drawn  oflR  the  Air,  as- to  make  the  inclu- 
djed  Body  difappear,  we  fo.  ordered,  the  Matter,  that  we  kept  out  the  Air  for 
a^xjfut  24  Hours  i  and,  then  allowing,  the  Air  to»  re-enter  in  a  dark  Place, 
a(Ki  Iwe  at  Night,  upon  its  firft  Admittance  the  Fi(h  regained  its  Light. 
.  M'icp.  XIII..  This  compared,  with  fome  of  my  former  Obfervations  about 
ButrefaAioni^  put  me  upon  a,  Trial,  which,  tho*  it  mifcarried,  I  fliall  here 
make  mention,  of^  that  in  cafe  you^  who  are  better  furnifhed  with  Glafles, 
think  it  worth  while,  you  may  get  reiterated  by  the  Society's  Operator  -,  con- 
fidering  how  great  an  Intereft  PutrefaSion  hath  in  the  finning  of  Fifijes^  and 
jfir,  in  ^  Picmomena  of  PutrefaBioni     I  thought  it  might  be  fomewhat  to  the 
Purpofe,  tpjt^fce  a  Fiflj^  that  was,  according  to  the  common  Gourfe  I  had 
obferved  in  Anknals,  not  far  from  the  State,  at  which  it  would  begin  to  /bine', 
and>  having  cut  out  a  Piece  of  it,  I  caufed  the  reft  to  be  hung  up  again  in  a 
Cellar,  and  the  ej|fefted  Piece  to  be  put  into  a  fmall  and  tranfparent  Receiver^ 
that  we  might  obftrve,  if  a.  Day-  or  two,  or  more,  after  the  Fifli  in  the  Gel- 
£m:  fhould  begin  to  ftiine,  that  in  the  exhaufted  Receiver  would  either  al(b 
ihkpe,  or  (becaufc  that  feemed  not  likely)  would,  notwithftanding  the  Check 
which  the  Abfence  of  the  Air  might  be  prefumed  to  give  the  PutrefaSiimy  be 
&und  to  (hine  too,  either  immediately  upon  the  AdmilDon  of  the  Air  or  not 
lo^  after  it. 

Butthis  £A;p«^»?w^ was  only  defignedi and  attempted,  not.compleated;  the 

Snecmjer,  being-,  fo  thin^   that:  upon-  the  Exbauftion  of  die  internal  Air,  the 

'  Weight  of  the  external  broke  it,  and  we  could^fpare  another  of  that  Kind 

fi»m.'TrialSy  we  were  more  cotioerned?  to  make  r  Notwithftanding  which  we 

itui^e  one  Taalimorev  whicb  iiBcoeeded  na^  better  than  the  founeri  but  mS^ 

carried 
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OBTfed  Upon  a  qtJife  dfflferent  Account,  viz.  Becaiife  neitfier  the  uicr«dIcdC 
Piece  of  FiQi^  nor  the  remaining,  tba*  it.  were  pf  the  lamcSoKt  with  the 
fifties  1  ufoally  employed,  would  ffjinc  at  aB;  tho*^  5:q)t  a  pretty  white  be- 
yond the  ufual  ITmej  at  which  fuch  Fifhes  were  wont  to  grow  luminous.  But 
that  this  Paragraph  may  not  be  ufelcfs  to  you,  FU  take  this  Occafion  to  give 

!     you  a  couple  of  Advertifements,  that  may  relate  not  only  to  this.  Experiment, 

I     bucalfo  more  generally  to  thofe  whether  precedent  or  Cibfequent*'  where  JhiH'- 

\     Iff  Fifi  arc  employed. 

Aheriifemeni  I.     In  the  firft  place  then,  I  will  not  undieiftake,.  that  all  the 

[  Experiments  you  fliall  make  with  rotten  Fifli,  fliall  have  juft  the  fame  Suc- 
cds  with  thefe  I  have  related.  For,  as  I  elfc where  oblerved,  that  the  Event 
of  divers  other  Experiments  is  not  always  certain,  fo  I  have  had  Occaficm  ta 
obfervc  the  Kke  ^ut  finning  of  Fijbes.  '  And  I  remember,  that  having  once 
deCgned  to  make  Obfervations  about  the  Light  of !  rotten  Rihes,  and  havbg^ 
in  order  thereunto,  caufed  a  competent  Number  of  them  to  be  boi:ffi;ht,  not 

i  one  of  them  all  would  (hine  -,  tho'  they  were  bought  by  the  fame  rerfon  I 
was  wont  to  employ,  and  hung  up  in  the  fame  Place  where  I  ufe  to  have 
them  put,,  and  kept  not  only  till  they  began  to  putrlfy,  but  beyond  the  Time 
that  others  ufed  to  continue  to  (hine:  Altho*  a  Parcel  of  the  fame  Kind  of 
Filhes,  bougjit  the  Week  before,  and  another  of  the  fame  Kind,  bought  not 
many  Days  after,  fiined  according  to  Expeftation.  What  the  Reafon  of  this 
DHappointment  was,  I  could  not  determine ;  only  1  remember,^  that  at  the. 
Time  ir  happened,  the  Weather  was  variable,  and  nolr  without.  lome  Days  of 
Fr^  and  Snow. 

Adver.  II.  Notice  muft  alfo  be  taken  in  making  Experiments  vn^  Jhining 
Fijby  that  their  Ltminoufnefs  is  not  wont  to  continue  very  many  Days :  Which. 
Advertifement  may  be  therefore  ufcful,  bccaufe,  without  it  we  may  be  apt 
femetimes  to  make  Trials,  that  cannot  be  foon  enough  brought  to  an  IfTue, 

l"    fflid  fo  we  niay  miftake  the  Lofs  of  Light  in  the  Fifh  to  bfe  a  Deprivation  o£ 

f    it,  caizfed  by  the  Experiment^  which  indeed  is  but  a  Coflation  according  to  thc; 

\    ufual  Courfe  of  Nature. 

I  Exp.  XIV.  We  put  a  Piece  oifidning  Fijh  into  a  wide-moutE*d.Glafs,  about 
lalf  fiUM  with  fair  Water,  and  having  placM  this  Glafs  in  a  Receiver^  we  ex- 
haufted  the  Air  for  a  good  while,  to  obferve,  whether  when  the  Prejfure  pi 
die  Air  was  rcmovied,  and  yet  (by  Reafon  of  the  Water  that  did  before  keep 
the  Air  from  immediately  touching  the  Fifh)  the  Exhauflion  of  the  Receiver 
did  not  deprive  the  Filh  of  that  Contact  of  Air,  which  it  had  loff  before;  whe- 
rfier,  I  fay,  in  this  Cafe  the  Abfence  of  the  Air  would  have  the. fame  I^ifiuence 
on  the  fhining  Body,,  as  in  the  former  Experiments. 

And  here,  as  far  as  flie  numerous  Bugles  excited  in  the  Water  w^d  give 
us  leave  to  dilcern  it,  we  could  not  perceive,  that  either  the  Abfence  or  Re- 
turn of  the  Air  had  any  great  Opdratiori  upon  "the  Ugbt'of  t(ie  inimerfed  Body. 
I  Ihall  here  inform  you,.  t|tat  tho*  when  I  formerly  put  together  fome  Notes 
iioijt  lumindus  Bodies,.  I  eohfined  not  my  Obfervaooos  taone  or  twa  Sorts  of 
Filbes  5  yet  thefe  Experiihents  were  all  of  them  (except  a  collateral  one  er 
C^o)  made  with  WbitingSy  which,  amohg^the  Filhes  I  have  had  Occafion  to 

A  take 
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take  Noike  of)  is  (except  one  fort  that  I  cannot  procure)  the  fitteft  for  fuch 
Trials.  ' 

Es^.  XV.  To  profecute  the  I.  and  IX.  Experiments  in  one  Trial,  we  took 
fomewhat  late  at  Night  ia  Piece  6f  rotten  Fi(h,  which  we  judged  to  (hine  too 
ftrongly  to  be  quickly  deprived  of  all  its  Light ;  and  having  put  it  into  a  fmall 
and  clear  Receiver y  we  found,  as  we  had  forefeen,  that  the  Light  was  much 
impaired,  but  nothing  near  fupprcffed  by  the  withdrawing  of  the  Air.  Where- 
fore having  removed  the  keceiver  into  a  convenient  Place,  I  caufed  it  to  be 
brought  to  me  about  Midnight,  and  having  made  the  Place  pretty  dark,  I  per- 
ceived the  included  Body  to  continue  to  ftiine  more  vividly  than  one  would 
^  have  expedted  (and,  if  I  miftake  not,  I  faw  it  (hining  in  the  Morning  whilft 
it  was  dark;)  but  the  Night  after,  coming  to  look  upon  it  again,  its  Light  ap- 
peared no  niore :  Notwithftanding  which,  I  made  a  Shift  to  keep  out  the 
Air  about  24  Hours  longer,  .and  fo  after  48  Hours  in  all,  we  opened  the  Re- 
ceiver in  a  dark  Place,  andprefently  upon  the  Ingrefs  of  the  Air,  were  pleafing- 
ly  faluted  with  fo  Vivid  an  Apparition  of  Light,  that  the  included  Body  conti- 
nued to  fhine,  when  carried  into  a  Room,  where  there  was  both  Fire  and  Can- 
dle, if  it  were  but  by  a  Hat  skreen*d  from  the  Beams. 

Being  encouraged,  as  well  as-pleafed  with  this  Succefs,  we  forthwith  ex- 
haufted  the  Air  once  more  dut  of  the  fame  Receiver,  and  having  kept  it  about 
4  Hours  longer,  we  look*d  upon  it  again  in  a  dark  Place,  and  finding  no  Ap- 
pearance of  Light,  let  the  Air  in  upon  it,  whereby  it  was  made  to  (hine  again, 
and  that  vigoroufly  enough. 

The  Suddennefs,  with  which  the  included  Body  appeared  to  be,  as  'twere, 
rekindled  upon  the  firft  Contaft  of  the  Jir^  revived  in  me  fome  Sufpicions,  I 
have  had,  about  the  poffible  Caufes  of  thefe  Jhort-liv^d  Apparitions  of  Light 
(for  I  fpeak  not  now  of  real  Lamps  found  in  Tombs,  for  a  Reafon  to  be  told 
you  another  Time)  which  difclofing  themfelves  upon  Mens  coming  in,  and 
confequendy  letting  in  frelh  Air  into  Vaults,  that  had  been  very  long  clofe, 
did  foon  after  vanifti. 

Thefe  Thoughts,  as  I  was  faying,  occurred  to  me  upon  what  I  had  been 
relating,  by  Reafon  of  the  fudden  Operation  of  the  frefli  Air  upon  a  Body,  that 
but  a  Minute  before  difclofed  no  Light.    For  though  the  Lights  reported  to 
have  been  feen  in  Caves,  quickly  difappeared,  which  that  of  our  Fifh  did  not.; 
yet  that  Difference  might  poffibly  proceed  from  the  Tenacity,  or  fome  other 
Difpofition  of  the  Matter,  wherein  the  Lumimmfnefs  of  the  Fifh  refides :  For 
I  remembrcd  that  I  had  more  than  once  obferved  a  certain  glimmering  and 
finall  Light  to  be  produced  in  a  Sort  of  Bodies,  upon  putting  them  out  of  their 
former  Reft,  and  taking  them  into  the  Air  -,  which  Sparks  would  vanifh  them- 
felves, fometimes  within  one  Minute^  fometimes  within  a  few  Minutes.     But 
as  thefe  Thoughts  were  but  tranfient  Conjedkures  ;  fo  I  Ihall  not  entertain  you 
any  longer  about  them,  but  rather  contenting  myfclf  with  the  Hint  already  gi- 
vqn,  take  Notice  of  what  may  be  more  certainly  deduced  from  our  Experi- 
ment, which  is,  thit  the  Air  may  have  a  much  greater  Intcreft  ip  divers  odd 
Phcmofneita  of  Nature,  than  we  are  hitherto  aware  of. 


i\  2*5.) 

And  for  Confirmation  of  our  Eiqperiment,  I  fliall  ^dd,  that  havii^in  ano- 
ther Receiver  ccliplcd  a  Piece  of  Fim  that  fhonc  when -'twas  put  in  more  iwr- 
pddfy  than  divers  others  we  had  tried,  I  kept  it  about  ^  Days  and  3  Nights  in 
a  Receiver  ;  after  which  I  opened  it  in  the  Dark,  and  upon  letting  in  the  Air 
upon  this  Body,  that  ftiined  but  faindy  at  firft,  it  immediately  recovered  its 
fo  long  fupprcfled  Light.     And  having  included  ainoth^r  Piece  that  was  yet 
more  faint  than  this,  when  it  was  put*  into  the  Receiver^  and  having  kept  this 
Piece  alfo  3  Days  and  3  Nights  in  the  exhaufted  Glafi,  I  let  in  the  Air  upon 
it;  and  notwithftanding  the  Darknefs  of  the  Place,  nothing  of  Light  was  there- 
upon revived.     But  this  being  litde  other  than  I  expcfted  from  a  Body  that 
Ihined  fo  faindy,  when  'twas  put  into  the  Receiver j  and  had  been  kept  there  (o 
long,  I  refolved  to  try  whether  the  Appulfe  and  Contaft  of  the  Air  would 
have  that  Operation  after  fome  Time  that  it  had  not  at  firft ;  and  aecordbgly, 
after  having  waited  a  while,  I  obferved  the  Fifli  to  difclofe  a  Dght,  which  tho* 
but  dim,  was  yet  manifeft  enough. 

I  Ihall  only  add.  That  having  included  in  fmall  Receivers  2  Pieces  of  rotten 
WbitingSy  whereof  the  one,  before  it  was  put  in,  fcarce  (honefo  vividly  as  did 
the  other  after  die  Receiver  was  exhaufted  ;  and  having  ordered  the  Matter 
fo,  that  we  were  able  to  keep  put  the  Air  for  fome  Days,  at  the  End  of  about* 
48  Hours,  wc  found,  that  the  more  ftrongly  fhihing  Body  retted  yet  a  deal 
of  Light  5  but  afterwards  looking  upon  them  both  in  a  dark  Place,  we  could 
not  perceive  in  either  any  Shew  of  Light.     Wherefore  having  let  in  the  Air 
into  that  Receiver^  whereinto  the  Body  that  at  firft  fliined  the  faintfier  had' 
been  put,  there  did  not  enfue  any  glimmering  of  Light  for  a  pretty  while; 
nay,  upon  the  ruftiing  in  of  the  Air  into  the  other  Glafs,  the  Body  that  at  irft 
Ihone  fo  ftrongly,  and  that  continued  to  ftiinc  fo  long,  (hewed  ho  glimmering 
of  Light.     But  within  lefs  than  a  Quarter  of  an  Hour  we  faw  a  manifeft  Li^hc 
in  the  Body  laft  named,  and  a  while  after  the  other  alfb  became  vifible,  but  by  a 
Light  very  dim.     The  more  luminous  of  thefe  Bodies  I  obferved  to  retain  fome 
Light  24  Hours  after ;  and  the  hitherto  recited  Experiment  had  this  peculiar 
Infhuice  in  it,  that  the  2  Receivers  were  uninterruptedly  kept  exhaufted.  no  lefs 
than  4  Days,  and  as  many  Nights. 

LXXVII.  I.  I.  We  put  a  full  grown  Duck  into  a  Receiver ^  whereof  flic  ^^^_ 
filled,  by  cur  Guefs,  a  third  Part,  or  fomewhat  more,  but  was  not  able  to  ««/,  x*^" 
ftand  in  any  eafy  Pofture  in  it  \  then  pumping  out  the  Air,  within  the  ftiort  ^'^y^^> 
Space  of  one  Minute,  (he  appeared  much  difcompofed,  and  between  that  and  mh^^/^* 
the  fccond  Minute,  her  ftruggling  and  convulfive  Motions  increafed  fb  much,  ^*'*'' 
that  her  Head  alfo  hanging  carelefly  down,  fhe  ieemed  to  be  juft  at  t;he  Point 
of  Death :  So  that  it  did  not  appear,  that,  notwithftanding  the  peculiar  Stru- 
fture  of  fome  Veflels  about  the  Heart,  wWch  enable  thefe  and  other  Water* 
Birds  to  continue  without  Reipiradon  for  fome  Time  under  the  Water,  this 
Duck  was  able  to  hold  out  confiderably  longer  than  a  Hen,  or  other  Bird  not 
aquatick  might  have  done. 

This  Duck,  being  revived  upon  the  Admiflion  of  frefh  Air,  and  again  (hut 
up  in  the  fame  Receiver  with  the  Air  in  it,  continued  five  Times  as  long  as  be- 
fore without  appearing  any  ways  difcompofed. 
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z.  We,cfipy<yeda  Di;iclrliq|,  that  was  mtytt  callow^  intotheiame  Ri^ei- 
txr^  and  <d;)fgrvcd[^  that  before  me  iidit  Minute  wms  quite  ended,  ihegave  mani* 
feft  TokeBS  of  being  jnuch.dirordi;tied,  and  before  a  fecond  Minute  was  expir'd, 
feyeral  cbnyuli^ve  |^otioi)s  obliged  U5  to  let  the  Air  in  upon  her,  whereby  flie 
quickly  recovered. 

N.  X  When  the  ReaSlver  "^fz^  pretty  well  exhaufted,  Ibc  appeared  manifeft- 
ly  bigger  than  before  the  Air  was  withdrawn^  efpecially  about  the  Crop,  tho' 
tnat  was  very  turgid  before.  We  kept  the  lame  Duckling  in  the  fame  Receiver 
very  clofi;,  to  keep  out  all  external  Air,  and  to  keep  in  the  excrementitious 
Steatns  of  her  Body  for  above  6  Minutes,  without  perceiving  her  to  grow  lick 
i^n  her  Imprifonfnent. 
^ffiru  IL  I  .Jan.  166  J-  We  included  a  Viper  in  a  fmall  Receiver  ^  and  as  we  drew 
out  the  Ajt,  Ihe  b^an  to  fwell,  and  afforded  us  thefe  Pbeenomena. 

J.  It  was  a  good  while  after  we  had  left  jpumping,  e'er  the  Viper  began  to 
fwell  fo  much  as  to  be  forced  to  gape ;  which  afterwards  ihe  did. 

a.  That  Ihe  conunued,  by  our  Eftimate,  above  27  Hours  in  the  exhaufted 
Rjeceiver^  without  giving  dear  Proof  of  her  being  killed, 

3,  That  after  fhe  was  once  fo  fwdrd,  as  4X)  be  compelled  to  open  her  Jaws, 
-ihe  appeared  flender  and  lank  again,  and  yet  very  foon  after  appear'd  fwell'd 
sfpiRy  and  had  her  Jfaws  disjoined  as  before. 

2.  We  took  a  Viper,  and  including  her  in  the  greateft  Sort  of  fmall  Receivers^ 
we  emptied  the  Glafs  very  carefully,  and  the  Viper  moved  up  and  down  with- 
in, as  it  were  to  feek  for  Air,  and  after  a  while  foamed  a  little  at  the  Mouth, 
and  left  of  that  Foam  fticking  to  the  inlide  of  the  Glafi.  Her  Body  fwel- 
Icd^  not  confiderably,  and  her  Neck  le6,  till  a  pretty  while  after  we  had 
left  pumping ;  but  afterwards  the  Body  and  Neck  grew  prodigioufly  tu- 
mid, and  a  Blifler  appeared  upon  the  Back.  An  Hour  and  an  Half  after 
the  Exhauftion  of  the  Receiver  fwhich  we  then,  by  Trial,  found  to  be  pretty 
Hanch)  the  diftended  Viper  did  give  by  Motion,  manifefl:  Signs  of  Life  ;  but 
we  oblerved  none  afterwards.  The  Tumour  reached  to  die  Neck,  but  did 
ipot  feem  much  to  fwell  the  under  Chap.  Bodi  the  Neck  and  a  great  Part 
of  the  Throat  being  held  betwixt  the  Eye  and  the  Candle,  were  tranlparent 
enough,  where  the  Scales  did  not  darken  them.  The  Jaws  remained  mighti- 
ly opened^,  and  fomewhat  diftorted ;  the  Epiglottis  with  the  Rimula  Laryngis 
(which  remained  gaping^  was  protruded  almoft  to  the  farther  End  of  the 
nether  Chap.  As  it  were,  from  beneath  this  Epighttis  came  the  black  Tongue, 
and  reached  beyond  it,  but  feemed  by  its  Pofture  not  to  have  any  Life, 
and  the  Mouth  alio  was  grown  blackiih  within :  But  the  Air  being  re- 
admitted after  23  Hours  in  all,  the  Viper*s  Mouth  was  prefendy  clofcd, 
though  foon  after  it  was  opened  again,  and  continued  long  fo  -,  and  fcorching 
or  pinching  the  Tail  made  a  Mqdon  in  the  whole  Body,  that  argued  fome 

3.  Jpril  25.  We  included  an  ordinary  harmlefs  Snake,  together  with  a 
Gage,  in  a  pretty  portaUe  Receiver^  which,  being  exhaufted  and  wdl  &cured 
againfl  the  Ingres  of  the  Air,  was  laid  afuje  in  a  quiet  Place,  where  it  cond- 
Dued  from  10  or  i  z  a-Clock  in  the  Forenoon,  till  about  9  the  Aext  Morning  ^ 
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and  then,  though  he  feemed  to  be  dead,  and  gave  no  Sign^  of  Ltfe  upon  the 
ihaking  of  tixt  Receiver ;  yet  upon  holding  the  Glafs  at  a  conrenient  Diilanct: 
from  a  moderate  Fire»  he^did  in  a  fbort  Time  aianifeft  himfelf  to  be  alive  by 
feveral  Tokens,  and  even  by  putting  forth  his  forked  Tongue.  In  that  Gon- 
Atioa  I  left  him,  till  the  next  Day,  early  in  the  Afternoon ;  at  Which.  Time** 
lie  was  grown  paft  Recovery,  and  his  Jaws,  vdiich  were  formerly  (hut,  gaped 
czccedbg  wide,  as  if  they  had  been  ftretched  open  by  fome  external  Force. 

III.  I.  Sept.  9,  1662.  We  took  a  large  lufty  Frog,  and  having  included  '^^ 
her  in  a  fmall  Receiver ^  we  drew  out  the  Air,  and  left  her  not  very  much  fwellM, 
and  able  to  move  her  Throat  from  Time  to  Tinae,  though  not  fo  faft  as  when 
ihc  freely  breathed  before  the  Exfuftion  of  the  Air.  She  continued  alive 
about  2  Hours  that  we  took  Notice  of,  fometimes  removing  from  the  one 
Side  of  the  Receiver  to  the  other ;  but  Ihe  fwelled  more  than  before,  and  did 
not  appear  by  any  Motion  of  her  Thrpat  or  Thorax  to  exercife  Reipiration  ; 
but  her  Head  was  not  very  much  fwellM,  not  her  Mouth  forced  open.  After 
flie  had  remained  there  fomewbat  above  3  Hours  (for  it  was  not  3^  Hours) 
perceiving  no  Sign  of  Life  in  her,  we  let  in  the  Air  upon  her,  with  which 
the  formerly  tumid  Body  Ihrunk  very  much,  but  feemed  not  to  have  any 
other  Change  wrought  in  it;  and  though  we  took  her  out  of  tht  Receiver^ 
yet  in  ^tfree  Ar  itfelf,  (he  continued  to  appear  ftark  dead.  Neverthelefs  to 
fee  the  utmoft  of  the  Experiment,  having  caufed  her  to  be'  laid  upon  the  Grafs 
in  a  Garden  all  Night,  the  next  Morning  we  found  her  perfectly  alive  again. 

2.  ya».  29,  1660.  About  II  of  the  Clock  in  the  Forenoon,  we  put  a  Frog^ 
into  a  fmsdl  Receiver^  containing  about  15^  Ounces  Troy  Weight  oiW^ater^  out 
of  which  we  had  tolerably  well  drawn  the  Jir  (fo  that  when  we  turned  the 
Cock  under  Water ^  it  fucked  in  about  135  Ounces  ci  Water  :)  The  Frog  con- 
tinued in  it  (the  Receiver  all  the  while  under  Water)  lively  enough  till  about 
5  of  the  Clock  in  the  Afternoon,  when  it  expired.  The  Frog  at  the  firft 
feemed  not  to  be  much  altered  by  the  Exfufiion  of  the  Jir^  but  continued 
breathing  both  with  her  Throat  and  Lungs. 

3.  Sept.  6th,  1662.  We  included  into  a  large  Receiver  a  couple  of  Frogs  new- 
ly taken,  the  one  not  above  an  Inch  long,  and  proportionally  flender ;  the 
other  very  large  and  lufty.     Whilft  the  Air  was  drawing  out,  the  lefler  Frog 
flapped  up  and  down  very  Kvely,  and  fomcwhat  to  our  Wonder,  clambered 
up  feveral  Times  to  the  Sides  of  the  Receiver^  infomuch  that  he  fometimes 
refted  himfelf  againft  the  Sides  of  the  Glafs,  when  his  Body  feemed  to  be  per^ 
pendxcular  to  the  Horizon^   if  not  in  a  reclining  Pojiure.     He  continued  to 
Ikip  up  and  down  a  while  after  the  Exfuction  of  the  Air^  but  within  a  quar- 
ter of  an  Hour  (meafured  by  a  Minute*Watch)  we  perceived,  him  to  lie  ftark 
dead,  with  his  Belly  upwards.     The  other  Fr^^^.that  was  very  large  and  ftrong, 
tho*  he  began  to  fwcll  much  upon  the  withdrawing  of  the  Airy  and  feemed  to 
be  diftreflfed,  by  his  frequently  leaping  up,  after  the  Air  was  drawn  out,  which 
he  did  not  before,  yet  being  as  we  faid  very  lufty,  he  held  out  half  an  Hotir  ; 
at  which  Time  the  Weight  of  the  outward  Air  broke  tht  Rjeceiver^  and  there* 
by  brought hitn  a, Reprieve. ; 
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>  4  S^  %il  y/^  took  a  fin^dl  Frog^  and  having  conv^ed  her  into  a  very 
i^all  poit#)l^  Sficeiver^  we  began  to  pump  out  the  Air.  At  firft  (he  was 
lijfcly  cnougbt  but  whea  the  Ait  began  to  be  confidepably  withdrawn,  (he  ap- 
pealed tp.  bft'verx  much  difquieced  (leaping  fometimes  after  an  odd  Manner, 
« it  wefc  t9  g|$  pMlC  pf  the  uneafy  Pnfon)  but  yet  not  fo,  but  that  after  the 
Operation  w^p  ended,  and  the  Receiver  taken  off,  the  Frog  was  periedkly 
alivey  and  continued  to  appear  fo  (if  I  am  not  miftakenj  near  an  Hour,  tho'^ 
the  Ahdmm.  was  v?ry  much,  and  lie  Throat  fomewhat  extended  -,  this  tetter 
Fart  having  alibleft  that  wonisd  pandng  Modon  that  is  fuppofed  to  argue  and 
^company  the  A^j^V^f^wi.of  Frogs.  At  the  end  of  about  s^Jth  Hours,  after 
the  Removal  of  the  keceiver  from  the  Pump^  the  Air  was  let  in  ;  whereupon 
Ac  Abdompi^  which,  bjr  that  Time  was  ftrangcly  fwelled,  did  not  onfy  fob- 
fide,  but  fccmi^  to  have  a  great  Gavity  in  it,  as  the  Throat  alfo  propor- 
tionally had  5  which  Cavities  continued,  the  Frog  being  gone  paft  all  Reco- 
very. 

5.  Apr.  14,  A  laige  Fr/og  was  conveyed  into  a  plated  Receiver ^  and  theyftr 
hieing  withdrawn,  her  Body  by  Degrees  waa  diftended.  The  Receiver  with 
the  Gage  were  kept  under  Water  near  7  Hours  5  at  the  End  of  which  I  found 
the  Receiver  ftaunch,  but  the  Fr^g  dead  and  exceedingly  fwelled  ;  upon  the 
letting  in  of  the  Air^  (he  became  more  hollow  and  lank  than  ever. 
tOtSsft*  IV,  Bftflgdefirousto.try  whether  y*r/>»tf/f  that  had  lately  been  accuftom- 
cdto  live  either  without  any,  or  without  a  full  Refpiration^  would  not  be 
more  difficuldy  or  flowly  killed  by  the  want  of  the  Air^  than  others,  which 
Had  been  longer  ufed  to  a  free  Refpiration ;  we  took  a  KMing  that  had  been 
kitten'd  the  Day  before,  a(id  put  it  into  a  very  fmall  Receiver  that  we 
gueiied  to  hold  about  a  Piilt  or  lefs,  that  it  might  be  the  fooner  exhaufted. 
Within  one.  NUnute^  or.  a  little  more,  afi«r  the  Air  firft  began  to  be  with- 
drawn^ the  htde  Animal,  who  in  the  mean  Time  had  gafped  for  Life,  and  had 
fpme  viol^rvt  GmvulfiottSj  lay  as  dead,  with  its  Head  downwards,  and  its 
Tongue  out ;  but  upon  letting  in  of  the  Air,  it  did  in  a  Trice  fhcw  Signs  of 
life,  and  bdng  taken  out  of  the  Receiver^  quickly  recovered. 

Another  of  the  fame  Litter  being  put  into  the  feme  Receiver^  quickly  be- 
gan, like  the  other,  to  hs^  Commljions^  after  which  it  lay  as  dead.     But 
tho*  we  continued  pumping,  and  could  not  perceive  that  the  Engine  leaked 
j^ore  than  in  the  former  Experiments*,  the  Kit  ling  began  to  fKr  again,  and  after 
a  while  had  ftronger  and  more  general  Convuljions  than  before,  till  at  the  End 
of  full  6  Mimtes  after  the  E^fuSUon  of  the  Air  was  b^un,  the  Animal  feem- 
log  quite  dead,  was  taken  out  of  the  Veflel,  and  lay  with  its  Mouth  open, 
a^  its  Tongue  loUing.out,  without  any  fenfible  Breathing  and  Pulfation ;  till 
Irving  ordered  it  to  be  i»nched,   tne  Pain,    or  fome   internal   Motion^ 
produced    by    the    external  Violence  done  to   it,    made    it  immediately 
g[v^  maotfeft  Signs  of  Life;  tho'.  there  was  yet  no  fenfible  Motion  of  th^ 
Heqrt.  or  the  Imi^i  ;  hut  afterwards  gaping  and  fetching  its  Breath  in  an  odd 
M^MW^cr,.  and  widi  much  ftraining,^  as  I  have  feen  fome  Feetus^  do  when  cut 
out  of  the  Wmb^  it  by  litde  and  litde,  witUn  about  a  quarter  of  an  Hour» 
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ifcobkrytd^  that  divctsivtolbntf  €b«w^^&»i  W  it  \frere  galj)mg  for  Bft-eath, 
into  which  it  began  to  fall  at  the  fecond  or  third  Suck^  ended  in  a  ieething 
Death,  withiii,  about  a  Minute  ki^  a  haff.  A  ^Wt  ifter,  iA)t^thftanding 
our  continuiilg  to  fjump,  the  KiiUn^  gaVe  mahifcft  Signs  of  tJfe,  which  was 
not  till  it  had  endared  divers  Convulfions,  as  great  as  thofe  6f  the  fuft  Fit, 
if  not  greater.  When  7  Mimhs  from  the  Beginning  of  the  Exhauftion  wcfe 
completed,  we  let  in  the  Air^  upon  which,  the  little  Creature  that  fecm'dftark 
dead  before,  made  us  exped  that  ic  mi^ht  recover  ;  but  tho*  we  took  it  oat 
of  the  RjKmer^  and  put  Aqua-viU  into  its  Mouth,  yet  it  irrecoverably^ 
died  in  our  Hands. 

By  what  has  been  related,  it  appcairs,  that  thofe  Animals  contmued  3  Times 
longer  in  the  eidiaafted  Receiver,  than  other  Animals  of  thit  Bignefe  would 
probably  have  done.  ,  - 

V-  I.  We  pat  fotne  Water  in  an  b|)en  Tuhe^  and  fofFered  the  Jir  latitam  ^^^^ 
in  it  to  efcape  in  ^n  exbaujied  Receiver ,  without  any  Artifice  to  catch  it';  byp^,»/jti. 
which  Trial,  the  Water  did  not  part  with  any  thing  of  its  Bulk,  that  made  a  ^«"* 
Diminution  fcnfibfc  to  the  Eye.  ^ 

2.  A  chymical  Pipe,  fealed  at  one  End»  and  ^6  Inches  (orfomewhat  left) 
in  Length,  was  filled  with  Water,  and  inverted  intd  a  Glafs  Vcflel,  not  tw^ 
Inches  in  Diameter,  and  but  Jth  of  an  Inch  or  litrie  mc*e  m'  Depth.  Thefe 
Glafles  being  convdyed  into  a  fit  Receiver,  arid  the  jSr  being  leifurelypuitip*^d 
out,  and  fomewhat^flowly  re-adttikted,  the  numerous  BubWes  thit  bad  afcend- 
ed  during  the  O|)eratlon,  conftituted  at  the  Top  an  Aereal  Jggregatiy  amount- 
ing to  TO  wantij^  abduc  an  roo  Part  of  an  Inch. 

3.  Prefently  after,  another  Tube  was  filled  again  with  the  fanre  Water,  arfd 
inverted,  and  the  Water  being  drawn  down  to  the  Surface  of  the  veflel- 
kd  Water,  and  the  Air  let  in  again,  the  Watter  w^  impelled  up  to  the  ver^f 

^        T<^,  witliin  a  loth  and  half  a  Tenth  of  an  Inch. 

4.  Tte  Jttfe  for  meafuring  the  wAr  latitant  in  the  Water,  Wai'^.^  i /»rife^y 
above  the  Surface  of  the  ftagnant  Water :  The  yft'r  colle6ted  cut  of  the  Bub-. 

\       blcs  at  the  Top  of  the  Water,    was  the  firft  Time  ^  of  ah  Iticby  antJ 

[       fomewhat^  better  \  the  fecond  Time  we  eflimated  it  but  %  and  ^\ .    The  fiftf. 

I       Tiaie  the  Water  m  the  Pipe  was  made  to  fubfide  full  as  low  as  the  Surface  d? 
die  reftagnant  Water :  The  fecond  Time,  the  loweft  we  made  it  fubfide  feem*d- 

i       to  be  4  or  5  Jjicbes  above  the  Surface  of  the  Water  in  the  open  Veflet. 

I  I  mufl  hCTB  advertife,  that  the  Air  at  the  Top  of  the  Tuk  did  poffefs  more' 

Room  than  its  Bulk  did  abfohitely  require,  becaufe  it  Was  fomewhat'  defend'-^ 
ed  from  the  PrcflTure  of  the  Atnibjpbere  by  the  Wei^t  of  the  fubjacerit  CyUH-  ^ 

ier  of  fFater^  which  might  be  about  3  or  4  Foot  loftgv  ''• '  '^^  *" 

5.  We  provided  a  cl^r  roimd  Gii^,  forniflied  with  a  Pr^or  iJ/wij'cf  abottt ' 
cfhehes  in  LcangA,'  the  jf feW/bdi^  Piri^  Wf  the?  Glafe  being  on  the  outfidc  about^ 
3i  i«a&^  in  Diameter  •,  thtfiipedf  this^Glafe  was  withfai  afi  Intb  of  the  Tt^'- 
mdtid  «t  the  Flam^ ' of  a  Ltftttp^,  ahd  driWn  out  for  twb or  thtfce Kidhes  as' 
fltnder  is  aOwfsQjill,  that'  the  Decrthifeht  of  thfc  fff'ahfr  upoh  theReccfir 
oftfad^^^barbMi^in  it9  P^^  ihi^,'  lf'^fiS^t>ulibitj^^'^^^^ 
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ttfily  obierved-aod  eftifxiated*    Aborve  this  flender  Partof  the  i^/^,  fXntGlafs 

wa&of  the  fame  Largepefs  (or  near  it)  with  the  reft  €£  the  Pipe^  that  the 

\dsrial  Bubbles^  afccnding  ?hro*  the  flcnder  Part,  might  there  find 'Room  ta 

break,  and  fo  prevent  the  overflowing,  or  Lofs  of  any  Part. of  the  Water: 

'     This  Veflel  being,  not  without  Difficulty  and  fome  Induftry,  filled,  till  the 

jL/j^^or  reached  to  the  Top  of  the  (lender  Part,  where  not  being  uniformly 

!^nough  -drawn  out,  it  was  fomewhat  broader  than  clfcwhere,   we  conveyed 

the  Glafs,  together  with  a  Pedeftal  for  it  to.  reft  upon, .  into  a  tall  Receiver^  and 

pumpingx)ut  the  Air,  there  difclofed  themfelves  numerous  Bubbles  afcending 

jnimbly  to  the  upper  Part  of  the  G]lafsj  where,  they  made  a  kind  of  Froth  or 

Foam  5  but  by  Reafon  of  the  above-mentioned  Figuration  of  the  Veflel,  they 

broke  at  the  Top  of'the  flender  Part,  and  fo  never  came  to  overflow.     This 

done,  the  Pump  was  fuffered  to  reft  a  while,  to  give  the  jiereal  Particles^  lodgl- 

ed  in  the  JVater^  Time  to  fcparate  themfelves  and  emerge  :  which  when  they 

.,...  ^  -  :  had  done  a  pretty  while,  the  Pump  was  ply'd  again,  for  fear  fome  Ait  fljould 

?<L     V  have  ftolcn  into  fo  large  a  Receiver. 

'^  ' . . :  Thefe  ViciflTitudes  of  Pumping  ^nd  Rejiing  lafted  for  a  confiderable  Time,  tilt 
at  length  the  Bubbles  began  to  be  very  rare,  .and  we  weary  of  waidngany 
longer  •,  iboa  after  which,  the  external  Air  was  let  into  the  Receiver^  and  it 
^ppear'd  fomewhat  ftrange  to  the  Speftators,  that  notwithftandingfogreat  aMuJ- 
.titude  of  .£^^/^^  as  badefcaped  out  of  tbe^<2ler,  I  could  not  by  attentively 
comparing  the  Place  where  the  Surface  of  the  IFiater  refted  at  firfl  (to  which 
a  Mark  had  been  affixed)  with,  that  where  it  now  ftood,  I  could  not^  I  fayy 
difcern  the  DifFerence  to  amount  to  above,  if  fo  much  as  an  Hair's  biseadth  v 
and  the  chief  Operator  in  the  Experiment  profefled,  that  for  his  pait,  he 
could  not  perceive  any  Diflference  at  all. 

6.  Filling  a  Glafs  of  the  fame  Sbape^  and  much  of  the  fame  Bignefs,  witk 
Qaret'fVine^  and  placing  it  upon  a  convenient  Pedeftal,  in  a  tall  Receiver,,  we 
caufed  fome  of  the  Air  to  be  pumped  out :  Whereupon  in  a  fliorc  Time  there 
emerged  thra'the  flender  Pipe  fo  very  great  a  Multitude  of  Bubbles,  that  were 
darted  as  it  were  upwards,  as  did  not  a  litde  both  pleafe  and  furprize  the  Be- 
holders :  But  it  forced  us  to  go  warily  to  work,  for  fear  the  Glafs  Ihouki 
break,  or  the  Wine  overflow.  Wherefore  we  feafonaWy  left  oflF  pumping^ 
before  the  Receiver  was  any  thing  near  exhaufted,  and  fufiered  the  Bubbles  to 

¥t  away  as  they  could,  till  the  prefent  Danger  was  over-paflcd,  and  then  from 
ime  to  Time  we  pumped  a  little  more  Air  out  of  the  Receiver^  till  wc  were 
weary ;  the  withdrawing  of  a  moderate  Quantity  of  Air  at  a  Time  fufficing^ 
even  at  the  latter  End,  to  make  the  Bubbles  not  only  copioufly^  but  very 
fwiftly  afcend,  (by  a  Mnute-Waub)  for  above  a  quarter  of  an  Hour  together. 
tMf-Fi^.  VI.  1.  An  Qxfter  being  put  into  a  very  fmall  Receiver^  and  kept  in  long 
enough  to  have  fucceflTjvely  killed  three  or  four  Birds  or  Beafts,  i^c.  was  not 
thereby  killed,  nor,  for  ought  we  could  perceive,  confiderably  difturbed,.  only^ 
at  each  Suck  we  perceived,  that  the  Air  contained  between  the  2  Shells  broke 
out  at  their  CommiflTure ;  as  we  concluded  from  the  Foam^  which  at  thofe 
Times  came  forth  all  round  that  Commiflfure.  About  24  Hours  after,  I  found 
that  both  this  and  another  that  had  been  put  into  the  RicHvit  at  the  fame 
Time  were  alive.  "  2.  Wc 
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^:  We  put  a  pretty  large  Craw-fi/b  into  a  pretty  large  R^edvsr^  and  found 
that  tho*  he  had  been  injured  by  a  Fall  before  he  was  brought  thither,  yet  he 
feemed  not  to  be  much  incommoded  by  being  included,  till  the  Air  w?s  in. 
great  meafure  pumped  out,  and  then  its  former  Motion  prefently  ceas'd,  and 
he  lay  as  dead  •  till  upon  the  letting  in  a  little  Air  into  the.  Receiver j.  he  be- 
gan forthwith  to  move  afrefh  ;  and  upon  the  withdrawing  the  vfir  again,  <» 
prefently,  as  before,  became  movelefs.  Having,  repeated  thii. Trial  z  or  3; 
Tiroes,  we  took  him  out  of  the  Receiver,  whei-e  he  appearcd.not  tb.have  fuf-* 
fered  any  Harm.  ' 

3.  Having  put  an  Oyfier  into  a  Vial  full  of  Water ^  before,  we  included  it  in 
Ac  Receiver^  it  proved  fo  ftrong  as  to  keep  itfelf  clofe  fhut,^  i^d  repreifed 
the  Eruption  of  the  BMks  that  in  the  other  did  force  open  the  Shells  from 
Tiiiie  to  Time,  and  kept  in  its  own  Air  as  long  as  we  had  occafion  to  conti*^ 
nuc  the  Trials. 

4.  Moreover,  a  Oaw-^',  that  was  thought  more  vigorous,  being  fubfti-- 
tuted  in  the  Place  of  the  former  Craw-Jljh^  tho'  once  he  feemed  to  lofe  his  Afo- 
ticn  together  with  the  Air,  yet  afterwards  he  continued  moving^  in  the  Rer^ 
fther^  in  fpite  of  our  Pumping, 

VII.   We  took  a  Receiver  (haped  almoft  like  a  Bolt-head^  containing.by  Efti*  ASmirifi. 
mation  near  a  Pijft^  and  the  glohulous  Part  of  it  being  almoft  half  full  of  War 
Ur,  we  put  into  it,  at  the  Orifice  fwhich  was  pretty  large)  a  fmall  Gudgeon^ 
about  3^  Inches  long,,  which  when  it  was  in  the  Waier^  fwam  nimbly  up  and  down . 
therein.     Then  having  drawn  out  the  Jir  fo  well,,  that  we  guefled  by  a  Gage^, 
that  about  19  Parts  oi  20  or  more  might  be  exhaufted,  we  fecured  ourfelves, 
that  rfie  Regrefs  of  the  Jir  (hould  not  injure  our  Experiment  j  about,  which.  ^ 
we  obfcrvcd  that, 

F.  TheNeckof  theGlafs  being  very  long,  though  there  appeared  great- 
Store  of  Bubbles  aU  about  the  Fiib  5  yet  the  reft  of  the  Water,  notwithftand*^ 
ing  the  withdrawing  of  fo  much  y4r  as  had  been  mentioned,  emitted  no  Froth, 
and  but  few  Bubbles. 

2>  The  Fi(h  both  at  his  Mouth  and  Gills  did,  for  a  great  while,  difchargc; 
fiich  a  Quantity  of  Bubbles  as.appear'd  ftrange,  and  for  about  half  an.  Hour  or. 
more,  (for  much  longer  I  had  not  Opportunity  to  watch  it)  whenever  he 
icftcd  a  while,  new  Bubbles  would  adhere  to  many  Parts  of  his  Body  (as  if 
they  were  generated  there)  efpecially  his  Fins  and  Tail :  So  that  he  would  ap- 
pear almoft  befet  with  Buiiles  •,  and  if,  being  excited  to  fwim,  he  was  made 
to  Ihake  them  off,,  he  would  quickly,  upon  a  little  Reft,  be  befet  with  ne.w 
ones  as  before. 

3.  Almoft  aH  the  whilfc  he  would  gape  and  move  his  Gills,  as  before  he 
was  included ;.  though  towards  the  End  of  the  Time  that  I  watch'd,  it  often, 
happened^  that  he  neither  took  in,  nor  emitted  any  Jereal  Particles  that  1 
coald  perceive. 

4.  After  a  while,  he  lay  almoft  conftandy  with  his  Belly  upwards,  and  yet: 
wouki  in-  that  Pofture  fwim  briskly  as  before. 

5-  N^y»  ^•^^^  a  while,  he  feemed  to  be  more  lively  than  at  firft  putring.in ;, 
whether  by  Rcafon,  that  by  Difchargc  of  fo  many  Bubbles,  which  by  dieir  Dit 

fenfion^ 
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fenfion,,  perhapSj,  jnJt  him  to  Pain,  he  found  Jiimfclf  reliev^d>  or  for  fome 

<iitfrerOftfe/i  trxaminenoL  '  -       ^ 

6.  About  an  .Hour  and  an  half  after  he  had  been  fealed  up,  I  found  him 
ilmoft  free  from  Bubbles,  and  with  his  Belly  upwards,  and  feeming  fomcr 
what  tumid,  but  yet  lively  as  before.      But  an  Hour  and  a  quarter  after 
that,  he  feemed  to  be  movelefe  and  fomewhat  ftih  \  yet  upon  fliaking  the 
Qlafi,  ohferyiDg  *fome  faint  Signs  of  Life  in  him  by  fome  languid  Motioms 
he  attempted  to  malce  when  excited  to  them,  I  opened  'tht  Receiver  under 
U^ater^  to^try  tf  that  Liquor  and  Air  would  recover  him  ;  and  the  external 
U^ater  ruflyng  in,  till  it  had  filled  the  vacant  Part  of  the  Ball,  and  the  greatefl: 
Part  of  due  Steni  tooi  the  Fifli  funk  at  the  Bottom  of  it^  with  a  greater  Ap- 
pearance than  ever  of  bei^g  alive  -,  \n  which  State  after  he  hj^d  continued  a 
pretty  iR^hiie,;!  riiade  a  fhift,  by  the  Help  of  the  Heater  he  fwam  in,  to  get 
him  thtdujgh  the  Pipe  into  a  Bafbn  of  ^^/^,  where  he  gave  more  manifeft 
Signs,  of  Life ;  but  yet  for  fome  Hours^  lay  on  one  Side  or  other,  without  be- 
ing aHe  to  fwim  or  lie  on  his  Belfy^  which  appeared  very  miifh  fhrunk  in,  as 
if  fomething,  during  the  Time  of  its  hcmg  fealed  up,   had  beeabroken  in  his 
Bvify^  or  his  Melfy  had  been  exceedingly  diftended,  beyond  Reftitution  of  its 
former  Tone. 
'^     All  fhq  while  he  continued,  in  the  Bafon  offf^ater^  though  he  moved  hi«: 
Gills  as  before  he  had  been  fealed  up  ;  yet  I  could  not  perceive,  that  he  did, 
even  iij  'hh  myrj  ff^ater^  emit,,  as  formerly,   any  Bulkles^ , though  two  or 
three  Times  Iheld  him  by  the  Tail  in  the  Jir^  arid  put  htm  into  the  ff^afet, 
^ain,  whcte  at  length  he  grew  able  to  lie  conftantly  upon. his  Belly,  which. 
yet  retailed  much  of  its  former  Lanknefs.     He  lived  in  the  Bafon  Sor  lo 
Days,  though  divers  other  Gudgeons  died  there  in  much  fewer 'Days. 
«PWji  VIII,  I.  Sept.  12,    A  fmall  J?/ri,  having  the -^J1(W»^»  opqned  abnoft  from 

Flank  to  Flank,  without  injuring  the  Guis^  was  put  into  a  fmafl  Receiver^  an^t 
'  the  Pump  beitig  fet  a-work,  continued  for  fome  Time .  without  giving  any 
Signs  of  Diftrels  :  But  at  the  End  of  about  a  M»«/^  and  a  ialf  from  the  Sc- 
anning of  the  Exbaujiion^  (he  began  to  have  ^^iw^^ Motions  in  the  Wings; 
and  though  the  Cotfoul/ms  were  not  univerfal,  nor  did  appear  violent,  as  is 
ufual  in  other  Birds  from  whom  the  Air  is  withdrawn  by  the  Engine,  yet  at 
the  End  df  two  full  Minutes^  letting  in  the  Air,  and  then  taking  off  the  Re- 
€eivery  we  found  the  Bird  irrecoverable  5  notw;thftanding  which,  we  did  not 
find  any  hotable  Alteration  in  the  Lungs^  and  found  the  Heart  (or  at  leaft  the 
Auricles  of  it),  to  be  yet  beating,   and  fo  it  continued  for  a  while  after. 

2.  We  took  alfo  a  pretty  large  Frog^  and  having,  without  violating  the  Lungs 
or  the  Guts  J  made  two  fuch  Incifions  in  the  jlbdomerty  that  the  two  curl'd 
Eflciddets  of.  Lobes  of  Lungs  came  out  almoll  totally  at  them, .  we  fufpended  the 
F^(^  by  the  Legs  in  a  fmall  Receiver^  and  after  we  had  pumped  out  a  good 
F^rt  of  the  Air,  the  Animal  ftruggled  very  much,  and  feem'd  to  be  much  dif- 
ordcr'd,  and  when  the  Receiver  was  well  exhaufted^  flic  lay  ftill  for  a  while. as 
if  Ihc  had  been  dead,  the  Abdomen  and  Thig^i  vary  much  fwellM,  as  if  fome 
rarijjed  Air  or  Yapour  forcibly  diftended  them.  But  as,  when  the  Frog  was 
put  in,  on^of  theX^^^i  was  almoft  fi;}!!^  and  the^  other  ralmoft  flirunk  up^ 

fo 
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fe  they  continiied  to  appear  after  the  Receiver  had  been  exhaufted ;  but  iipoit 
letting  in  of  the  Air,  not  only  the  Body  ceafed  to  be  tumid,  but  the  plump 
Bladder  appeared  for  a  while  Ihrunk  up  as  the  other,  and  the  Receiver  being 
remoTCd,  the  Frog  prefendy  revivedy  and  quickly  began  to  fill  the  Lobe  again 
with  Air. 

IX.  I.  The  Heart  of  an  £^/ being  taken  out  and  laid  upon  a  Plate  of  Tin  '^^f\ 
to  a  finall  Receiver,  when  we  perceived  it  to  beat  there,  as  it  had  done  in  the  coiiUbUmSL 
c^  ySr^   we  exhaufted  the  Veffel,   and  faw,  that  though  the  Heart  grew 

vtry  tumid,  and  here  and  there  fcnt  forth  little  Bubbles,  yet  it  continued  to 
beat  as  manifeftly  as  before,  and  feem'd  to  do  fo  more  fwiftly,  as  we  tried  by 
irambcring  the  Pulfations  it  made  in  a  Minute^  whUft  it  was  in  the  exhaufted 
Receiver^  and  when  we  had  re-admitted  the  i&r,  and  alfo  when  we  took  it  out 
of  the  Glafs  and  Ibffered  it  to  continue  its  Motion  in  the  open  ^r. 

2^  The  Heart  of  another  Eel^  after  havirig  been  included  in  d.  Receiver^  firft 
exbaufiedj  and  then  accurately  fecur'd  from  leaking,  though  it  appear*d  very 
tumid,  continued  to  beat  therie  an  Hour  ;  after  which  looking  upon  it,  and 
finding  its  Motion  very  languid,  and  almoft  ceas'd,  by  breathing  a  little  up- 
on that  Part  of  the  Glafs  where  the  Heart  was,,  it  quickly  Trained  Motion^ 
which  1  obferv*d  a  while,  and  an  Hmr,  after  finding  it  to  feem  almoft  quite 
gone,  I  was  able  to  renew  it  by  the  Application  of  a  little  more  Warmth* 

At  thef  End  of  the  3d  Hour  I  could  no  more  excite  it  by  Warmth  \  where^ 
fore  I  fuffered  the  outward  Ar  to  rulh  in,  but  could  not  difcern,  that  thereby 
the  Heart  regained  any  fenfible  Motion,  though  aflifted  with  the  Warmth  cf 
xxyf  Breath  and  Hands. 

X.  A  fufficient  Number  of  Inftances  di  Animals  killed  in  the  exhaufted  Re-  f^^^ 
c6ver^  is  to  be  met  with  in  our  other  Experiments :  And  therefore  I  fhall  noff  ^detriind. 
fubjoin  fome  Trials,  about  the  Times  wherein  Animals  may  be  kilPd  by  that  e/'Air. 
want  of  Refpiration,  which,  in  thole  that  are  drowned,  is  caufed  by  the  Water 

that  fuffocates  them. 

1.  Sept.  10.  A  Green-Finch^  having  his  Legs  and  Wings  tied  to  a  Weighty 
Was  gently  let  down  into  a  Glafs ^  Body  fiU'd  with  Water  \  and  at  the  end  of  half 
a  Mxftute  he  was  found  quite  Bead. 

2.  A  Sparrow,  that  was  lufty  and  quarrelfome,  was  let  down  after  the  fame 
Manner  -,  but  though  he  feemed  to  be  under  Water  more  vigorous  than  the 
other  Bird,  and  continued  ftruggling  almoft  to  the  very  end  of  half  a,  Minute 
fiDnrr  the  Time  of  its  being  totally  Immerfed  (during  which  ftay  under  Water 
there  afccnded  from  Time  to  Time,  pretty  large  BMles  from  his  Mouth)  yet 
ootwithflanding  that  as  foon  as  ever  ^t  half  Minute  was  completed  h^  wajs 
drawn  up,  we  f6und  him,  to  our  Wonder,  itrecoverablygone. . 

3.  A  fmall  Moufe,  being  held  under  Water  oy  the  TaiC  emitted  fi-om  Tim^ 
to  Time  divers '-^^^^  Bubbles  out  of  his  Mouth,  and  at  laft,  as  one  cf  the 
SpeiSlators  affinned  hefaw,  at  one  of  his  Eyes*  Being  taken  out  at  the  end  of 
half  a  Minute  and  fome  few  Seconds,  he  yet  retained  fomie  Motions  i  \x&  they 
proved  but  convulfive  ones,  which  at  laft  ended  in  Death. 

'4.  We  took'  iht  Buck  mentioned  jdx>ve,   and  fb    dcd  a  confidcr^f  i7*5i^.i, 
'fright  of  Lead  to  her  Body,  as  it  did  not  hinder  her  Refpiration,  and  yet  ^^  »• 
^  would 
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would  b^  furc  to  keep  her  down  under  W^tcr.    With  this^Glog  flie  was  put 
into  a  Tub  full  of  clear  tVater^  under  whofc  Surface  Ibecontmued  about 
a  Minute  by  my  Watch  quierijr  enough,  but  afterwards  began  to  appear 
for  a  while  much  difturbed ;  which  Fit  being  over,  our  not  perccivmg  any 
Motion  in  her,  made  us,  at  the  end  oi  tht  fecond  Minute^  take  her  out  of  the 
WateTj  to  fee  in  what  Condition  fhe  was,  and  finding  her  in  a  good  one, 
after  we  had  allowed  her  fome  breathing  Time  to  recruk  herfelf  with  frefif 
Air,  we  let  her  down  again  into  the  Tub,    whicli  in  the  mean  Time  had 
"been  filled  mthfrejh  TFater.     After  a  while^  (he  began,  and  from  Time  to 
Time  continued,  to  emit  divers  Bubbles  at  her  Beak.     There  alfo  came  out 
at  her  Noftrils  divers  real  Bubbles  from  Time  to  Tin>e ;   and  when  the  Animal 
had  continued'  about  two  Mnutes  or  better  under  Jt^atery  (he  began  to  ftrug- 
gle  very  much,  and  to  endeavour  either  to  emerge,  or  change  Pofluresj 
the  latter  of  which  (hie  had  hberty  to  do,  but  not  the  former.     After  four 
Minutes  the  Bubbles  came  much  more  fparihgly  from  her:  Then  alfo  Ihc 
began  to  gape  from  Time  to  Time,  (which  we  had  not  obferved  her  to  do 
•before)    but  without  emitting  Bubbles  \    and  fo  fhe  continued  gaping  till 
near  the  End  of  the  6th  Minute ^  at  which  Time  all  her  Motions,  fome  of 
whkh  were  judged  Convul/rve^  and  others  that  had  been  excited  by  our  rouz- 
•ing  her  wkha  Forceps^  appeared  to  ceafe,  and  her  Head  to  hang  careleQy 
down  as  iff  Ihe  were  quite  dead.     Notwithftanding  which,  we  thought  fit 
for  greater  Security  to  continue  her  under  Water  a  full  Minute  longer,  and 
then  finding  no  Signs  of  Life,  we  took  her  outj  and  being  hung  by  the 
Heels,  and  gcndy  prelTed  in  convenient  Places,  (he  was  made  to  void  a  pretty 
Quantity  of  Water.     But.  all  the  Means  that  were  ufed  to  recover  the  Bird 
to  Life,  proving  incflfeftual,  we  concluded,  (he  had  been  dead  a  full  Minute 
before  we  removed  her  out  of  the  fFaier :  So  that  to  fum  up  the  Event  of  our 
Experh^t^  even  tKis  fTater-Bird  was  not  able  to  live  in  cold  fFater,  without 
taking  in  Erejihjiiry  above  6  Minutes, 
^d.  Sup,  X.      g^  xhe  Duckling  (mentioned  above)  having-  a  competent  Weight  ty*d  to 
^*  *'      her  Legs,  was  let  down  into  a  Tub  of  Water.    There  came  out  Store  of  Bub- 
bles  at  her  Noftrils,  but  there  feem'd  to  come  out  more  and  greater  from  a  cer- 
tain Place  in  her  Head  almoft  equi-diftant  from  her  Eyes,  but  fomewhat  le(s  re-  • 
mote  from  her  Neck  than  they.     After  much  ftruggling  arid  frequent  gaping, 
fhe  had  divers  lonvulfrve  Motions,  and  then  let  her  Head  fall  down  back- 
ward with  her  Throat  upwards.     To  which  movelefs  Pofture  (he  was  redu- 
ced at  the  End  of  the  third  Minute^  if  not  a  Tittle  fooner  ;  but  a  while  after 
there  appeared  a  manifeft  but  tremulous  Motion  in  the  two  Parts  of  her  Bill, 
which  continued  for  fome  Time,  but. afforded  no  Circumftances,  whereby  wc 
could  be  fure,  that  they  were  not  coinmlfioe  Motions  ;  but  thefe  alfo  ceafing 
vpon  the  End  of  tht' fourth  Minutey  the  Bird  was  taken  out  and  found  irre- 
coverable. 

•    From  thefe  two  Experiments  it  appears,  that  tho*  Water-Fowl  (at  leaft 
Ducks)  could  not  in  our  Receivers  endure  the  want  of  ^/r  much  longer  than 
other  Birds  ;  yet  by  that  Contrivance  of  Nature  tnentioned  about  the  Heo't^ 
.. . ,.: ;.. '.  they  are  enaMed  to  continue  much  longer  under  Water. 
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concluded  jto  bp  ^zxk  dea^y  and  fo  iiave  ,beea  fo  tor  a  jg;f)od  ^jq^  yf^  ^e|^ 

all  Night  in  a  Gl^f^-JBpdy  upon  ,^  ;warm  digpftivc  iE^ru^/   Wlw«igqa  ^ 

JF^i^  wjLs  found,  the  next  Momif}g„  to,  Ije  ycryMvefyl    We^thcii'fl^t^^io^ 

to  a  tall  Glafs-Body  fitted  with  a  X^ork  jco  .ttie  .Qrifice  of  it,  ^d  ^c^pr^^cd 

vfith  Weight,  fo  that  (he  could  come  at  no  ^.     (&nd  after  (b)?  tu^  bee^ 

^FJ  a  while,  ihe  lay  with  a  very  Jittle  Motion  for  a  conQderabl^  Space  (^ 

Time.     At  an  If  our  and  a  quarur  fhe  often,  put  but  h^  blade;  Topgue ;  a( 

hear  4  H^irs  fhe  appeared  much  <£%,  and,  as  I  reinember,  a^iit;4^ac  Ti^f^ 

alfo  put  out  her  Tongue,  /w^nming  ad  this  wHile,  as  far  as  we  ob(cryed,  atx>ve 

the  fFater.     Atithe  end  of  about  7  Hours  or  more,  flie  icem^d  yet  ^xp  have 

fome  Life  in  her,  her  t'ofture  l?eing  mani&iUy  changed  in  the  Glaff  ffQff^  what 

it  was  a  while  E^fore,  unlefs  that  might  proceed  from  ifome  Oi^^pce  made 

in  her  Body  as  to  Gravity  and  Levity.     Not  long  after  ijie  app^md  .quite 

dead  y  her  Head  and  Tail  hanging  down  movel^y,  apd  -dircaij  tQwar^s  th* 

Bottom  of,the  Veilcl,  whilft  the  middle  qf  the  Bojiy  floa^d  ?^,nwsl>?5  -the 

above-mentioned  Cork  would  permit  it.  *       :    v .  o  :. 

I  muft  here  take  notice,  that  though  (bme  of  tte  above-^entjpi^d  Anir 
mals  feem  by  the  Relations  we  have  given  .of  thein,  to  hfve  bcefi  :a  l&^lf 
.fooner  deftroycd  by  Drownings  than  any  we  have  mentioned  yj^rthy  q^ist  Ef^ 
pne,  yer;  that  is  no  fure  Proof,  that  Suffocation  docs. kill  Anima(s  f(^fterth^ 
^  Deprivation  oi  ^try  they  are  expofed  to  in  our  £^i»r.    i^Qv^^Dwc^^ 
which  dcftroys  is  applied  to  its  full  Vigour  ^at  die  vej7  firft,  ai)dc^ll'^at  once  % 
'  whereas  our  Rec^ivfrs^  being  ralade  for  feveral  Purp^ies,  the  Dfgnvation  of 
theJir^  that  tjicy  >make,  cannot  Jbeoiade  all  at  cjtficc,  but  *  the  43^>-muft  bf 
^iw»/>V  out  by  Degrees  ;  Jo  that  till*  the  laft  xht  Receiver  .w^ljie rbijt  partly 
'emptied.     For  ConBrmadon  of  which  I  have  this  to  alledge,  thac»  <jhavung  ifi 
the  Prcfence  offgrne^V/ag^,  provided  for  the. nonce  a  very  fqiall  iJfir^i^^, 
whciwyet  ajl^^cpuldhvre  forfteTimeif  tb<&v£jr.  wer^jl^^injit^.^y^ 
.able  to  evacuate  it  at  oue  Suck,  and  by  that  Ad)5antage  we  .y^rg  (eagltlcd,  tjf 
the  Wonder  of  tl}e  Beholders,  to  kill  the  AnlrivU  ^n  lefs .tlun  baff]ji^l^utf^  > 

XI.  I.  Jug^  16.  A  Ldmet  bcingjput  into  a  B^etei^er^  ^^\^:V>r)^^^9}^t  jjjjjf^ 
fotir  Pints  and  a  half  of  .^<«rrr,  the  ([jiafs  was  ,weil  .cl(^.  witb.Cefliiew  and>  ITij.  ^  * 
Cover ;  but  none  of  the  Jir  was  drawn  out  with^  tjfie  ,Engf^r,OX:  ^thpnyi/^.  ^^ 
:  And  though  no  new  Air  w^  J^t;  inj  nor  any  c}}^^.m^c  in. tjic-^ipgri^^ 
Air,  yet  the  fi/rrf  continued  there  3^  fl^^i^r/ wkhoi^t  Any^^p^      ^PRTo^h  ip 
Death  j  and  though  it  fecmedYomfwbat  Skk^  .yet  ^bcii^afcerjWa^^&.^l^  q^ 
it  recovered,  and  lived  fever4 /i^i^J,  •  *,  .    "::'^  ..r.^^-.Tvi 

a.  4Hg.  18.  From!  the  abovc-ngqntJpned  B,^!fi^^f,:^f>o\A  y^\.  ./;\*^ 

.drawn  out,  a"  L£;^//^t  being  then  in,  the  (jlafs,  at^iJ  in  the  rarffi^  -^^ff'  ^^IsK  •^--^^-^ 
appeared  by  a  C^^^rto  continue  in.  cliat  ^tatc)  JXh^  ]^A  Wfifi  an  Hpnr  zsEtd^pg/^ 
a  ^^/«"  before  it  ieem*d  in  Danger  pf  i)^^^* ;  ^^r  whifii  the  ^^^^^  hd^g  j^t 
in  without  takin^fftheiJ^f^V^r,  Ihe  mawfefUy  i;ecoyered^  andl^M  9g$u{^ 
the  Side  of  the  GUk  %  ^ing  taken  qut  into  thejjgf;«.^/r,.^flic  ft^^  pf  wy 
Haad  to  apretty  Diftancc.  J  .  7  -.  \  k   -  -  i  v  . .  •«  xi 
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'  3-  ^<P'*  9-  ^^  ionvcyed  into  a  Received j  capaUe  to  told  aljout  4  J  Pinfs 
of  Water,  e  Lai-k^  tbgether  ^\\h  the  Gage^  by  the  Hdp  thereof  we  pumpM 
tout  of  the  Receiver  j^  dF  Ac  y//r  that  was  in  it  before  j  then  heedfully  obrerv- 
mg  the  Bird,  we  perceived  it  to  pant  very  much,  fo  that  a  Itarnecl  Phyficiari 
(from  whom  I-  yet  diflfcnted)  judged  thefe  Beatings  to  ht'Convulftve :  Hay 
fririg  continue?  thus  for  a  littld  above  a  Minute  and  a  half,  the  Bird  fell  ^  into 
a  true  cimvutfite^  Motiori',  that  caft  it  'upon  the  Back.  Afid  although  we 
made  great  Haftcto  let  m^tbe'  Jit^'jtt  before  the  Expiration  of  thtfecorfd 
Minute^  and  "cdnfcquently  ?n  lefs  than  half  a  Mimite  frbtilthe  Time  immc- 
fliately' pr&edihg  the  Chmidfion^  the  L^rk  was  gone  paft  all  Recovery. 

4.  ^reTc6try  after  we'  put 'into  the  fariie  Receher  a  Creeft-fkcb,  ^nd  having 
withdi:ftWrt  the^i^,  fiir  it  appeared  by  the  Gage  there  remained  but  btdf^ 
we  toc^Tiotice,  that,  ifrifhih  a  Mmte  after,  (he  appeared  to  be  vc^ry  jSci, 
and  (baking  her  Head,  threw  againfl  theirifide  of  the  .Glaft  a  certain  Sub- 
ftancc,*''whict  I  took  tbbe  Vomit,  and  which  afterwards  appeared  fo  -/Upon 
tins  E'dtcnaH&n  the  S/rJ  fecmed  to  recover,  and  continue  pretty  well  (i)ut 
•  not  without  panting)  till  about  the  end  of  the  4th  Af/«i,/<*,  at  v/hich  grow- 
ing very  ^*,  (he  vomited  again  ((baking  her  Head  as  At  firft,).  but  much 
more  unqiiifttonably  than  before,  and  lOon  after,  eat  up  again  a  little  o^ 
her  Vomit-:  At  which 'T5m'e.( whether  that  contributed  to  her  Recovery  or 
no)  (he  vety-itiuch' recovisred.  And  thovigh  fhe  had^  in  all,  three  Fits  of 
VomitingV  yet  for  the  laft  7  or  8  Minutes  that  we  kept  htf  in  the  Receizer 
(he(eemed(  tol3e  much  hibre  lively  than  was  expefted  :  Which  may  in  Part 
be  attributed  to  a  little  yfir  that  by  an  Accident  got  in,'  thp*  it  were  im- 
mediately jhrw^fV  but  again.  At  the  end  of  a  ftill  quarter  ti  an  Hour  from  the 
firft  Exhauftioti  of  the  Receiver^  the  Bird  appearing  little  likely  to  die  in  a 
^hile,  'We  t^fc  her  out.  '^  '* 

5.  Jpkl  11.'  A  r/p^  was  included,  together  with  a  G^^^„in  a  portabfe  Re- 
'cetver'i  tapkbte  to  Kola '3  *i  Pints  of  Water.  The  Veflfel  being  exhaufted,  and 
ftcuted'aftainftl^e'Rcgrefs  of  the  yf/r,  the  tmprifoned  Animal  was  obferv'dnot 
only  tow  %livfeV  But  nimbly  to  put  out  and  to  draw  back  \il  Tongue,  about 

,  ^j6  Houridfter'xt  Was  firft  (hut  up.     At  the  end  of  66  Hours,  as  I  was  going  to 
^  Bed,  ffie  appeared  very  dull  and  faint,  and  not  likely  to  live  much  longer  •  the 
'  ftext  Day  after  Dinner,  I  fbunci  het-  ftarlc  dead,  with  her  Mouth  open'd  to  a 
'ftrange  Widenefs :  Wherefore  fofFering  Water  to  be  impelled  by  the  outward 
'-i*r  irttd»th'e  Cavity  of  the  Receiver,  we  found  that  4  Parts  of  5,  or  rather  5 
df  6  of^the  veflelled  yUr  had  been  pumped  but.     ' 
^i^^j]:      6.  I  (hall  here  add,  that,  an  ecclcfiaftical  Perfon,  who  had  vifited  thofe  high 
'^  '  Mountains  of  Jrmenia  (on  one  of  whicb^  becaufe  of  their  Height,  the  Traditi.  n 
'of'the  Natives  will  needs  have  the  yirk  to  have  refted  0  told  me,  that  thofe 
MduntHns  wene  really  exceeding  high,  and  that  he  could  not  come  to  the  Tap^ 
^(becaufe  of  the  tinpaffable  Snows)  And  that  whilft  he  waaii^in  the  upper  Part 
cf  the  Mountain,  he  plainly  perceived  that  he  was  reduced  to  fetch  his  Breatli 
iRKich  oftMrthan  he  was  wont,  and  than  he  did  before  he  afcended  the  Hill, 
and  after  he  came  down  ftom  it ;  and  that  having  expreft  (bnie  Wonder  to 
find  hunlelf  fo  (hort-winded,  the  People'  told  him^  that  it  was  no  more  than 

happened 
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happened  to  them  when  they  were  fo  high  above  the  ttam ;  it  being,  a  coi^- 
mon  Obferyation  among  tkcm.  He  alfo  told  mc^  that  he  made  the  like  Ob- 
fervation  u^n  the  ^^  of  a  Mountain  in  the  Country  ofSevennesi  in  or  near 
the  Pirovince  of  Languedoc. 

A  learned  Traveller,  who  was  a  Perfon  very  Curious  and  IntcUipsnt,  jtold  me, 
that  being  invited,  about*  the  beginning  of  S^/^^,  to  vifit  a  neighbouring 
Mountain  that  is  at  leaft  one  of  the  iigbeft  of  the  Pyreneans,  which  is  com- 
monly call'd  Pk  de  Mdi^  they  found  die  Jir  there  not  fo  fit  for  Rcfpiratim  as 
common  jlir^  and  were  fain  to  hvt2Lt\i  Jhorter  and  oftner  than  ufual ;  and  bccau|e  -    , 
1  fulpedted,  that  might  come  from  their  Motion,  I  asked  whether  they  ob-  . 
fenrcd  it  to  ceafc  when  'they  came  down  tp  the  Bottom  of.  the  Hilt,  'which  he      .,     / 
told  me  they  plainly  did  ;  befideS  that,  they  ft44  ^^^Y  ^«^^  ^^  the  Tafy  too 
long  to  continue  out  of  5r^tf/A.  '. 

Ic  is  worth  farther  Inquiry,  wliet^r  the  Sicknefs,  if  hot  alfo  tlie  Difficulc^ 
of  Breathing  that  fome  have  been  obnoxious  to  in  the  uppcrmoft  Parts  of 
Pariacbacaj  and  perhaps  fpiae. other. ^]^i^  Mountains^  may  not  be  imputed, 
not  io  prccifely  to  the  Tbinnefs  and  Rarity  of  the  Ar,  in  Places  fo  .remote- 
from  the  lowermoft  Part  of.  the  Atmofpbere^  as  to  exclude  certain  ^  Steals 
of  a  peculiar  Nature,  which  in' fome  Places  the  Air  may  be  imbued  with. 
For  an  intelligent  Perfon  informed  me,  that  he  had  attempted  to  go  iip  to  tly 
^op  of  the  Pic  of  Teneriffe :  But  that,  though  fome  of  the  Company  wcirc 
able  to  do  fo,  he  and  fome  others,  before  they  had  reached  near  So  bigb^  grew 
iojick  upon  the  Operation  they  felt  of  the  fharp  Air^  sLnd/ulpburius  Exhala* 
tions  which  infefted  it,  that  they  were  fain  to  ftay  behind'  their  Compani- 
ons, he  having  already  found  this  EfFeft  of  thofe/^/V/rt^f  S/eams  upon  his  Face, 
that  the  Skin  began  to  be  of  a  Pale-yeUow^  and  even  his  Hair  to  be  difcoloured.    * .    .  . 

XII.  We  included  a  Moufe  in  a  fine  Kmber  and  clear  Btadifr^  made  mocc  tCfrm'xix 
tranlparent  by  being  anointed  with  Oyl  on  the  outfidc,  that  tte  Smell  of  it  ^^  •*  ^ 
might  lefs  offend  him.  ^' 

Then,  to  make  up  fo  large  an  Orifice  without  Wrinkles,  (at  which  the  rarir 

fed  Air  may  efcape)  we  provided  a  round  Stick,  .ibm'ewhat  lefs  than  the 

Orifice,  which  we  laid  over  with  a  clofc  and  yielding  Cement,  ^(for  Pitch, 

or  the  like  uncommon  Stuff,  will  not  always  fcrye  the  Turn)  andvty'dthe 

Bladder  faft  and  clofe  enough  upon  it,  leaving  in  the  Bladder  pis  njuch  Air  as  we 

thought  might  lufRce  him  for  as  long  Time  as  the  £;^^?wf»it  was  to  laft. 

Then  putting  this  limber  or  extenjihle  Receiver ^  if  Tmay  fo  call  it^.into'^h 

ordinary  one  of  Glafs,  and  placing  this  Engine  near  a  Window^  that  we  might 

fee  through  both  of  them ;  the  Air  wd^  by  Degrees  pqfnp'd  out  of  the  «e/<r- 

nal Receiver,  (as  for  Didinftion  fake  I  fiiall  call, it,)  and  thereupon  thc.^r 

included  in  the  Bladder  did  proportionally  expand,  iitfelf,  ajndYo  diftend  tHeV)i- 

tenud  Receiver^  till  being  arrived  at  a  pegree^  qf  Rat^dHioHy  which  rendirtW 

it  unfi[t  for  the  included  lClpufe\S'  Refpiration^  \  percei>^ed,  though  with  Konje 

Difficulty,. ia this  Animal,  the  Signs  of  Kis' being  in  gri^^t'  ^^^of/iuUfn 

Death.      Vt^hereupon  the  outward  ;/4rr,  being  haftily  ^ 

ceiver,  comprefled  the  fwellc:d  Bladd^io  ltS;.tprmer'.I)ip5n/ioas,  a^c^'thcreby 

the  included  ^rtb  its  forrti^r  J^^^^>^b|jj^j[\ic^^^ 

'  "    .   T    .'•  '.  ..  i    ^ '^  ,         ^'g  ^-  -    .-.  -'-'^    *  '"  quickly 
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Qiflckly>it#f;^.  Hating  jgnrcn  him  (otnt  conv^nieht  Tiiiifc  of  Hefpkc,  the 
£xp&imeHt  was  reiterated  with' the  like  Su<ice(s  i  ahd  we  doubted  not  but  the 
•ibltJ  ^rial  we  mide,  Woilld  havi  ^ndfed  ii  the  t^o  fofnier  did  i  But 
whilft  we  were  confidcring  of  the  Sickn^  of  the  Moufe^  which,  by  Realbh 
'oF  fome  Opicity  that  would,  fcarcc  be  avoided  ?h  the  wrihklcd  Bladder,  was  noc, 
•  ai  to  its  Degrte,  (6  (iafily  taken  hodcc  oi^,  it  grew  irrec&uird^k  by  the  fuhfc- 

^Projiic.      xill.  i.  We  took  a  good  Conrpany  6f  4tf^t?il?j,  and  put  th 

o^wthff  venicnt  §iidntity  of  JFafer-mo  a  portable  i&f^':)^  of  a  round  Figure,  an^ 

^^anSd.obfcrv'd,  that  at  the  fixk£i]fumon  of  the  Air,  they  did  rife  to  the' Top  of  the 

Receiver.     Wktef,  thsDugh  moft  of  thcm  fubfided'  a^lll,  till  the  next  Exfuaion,  raifed 

them.    They  ftemM'by  thrif  ad^ive'  and  wngling  Motion  to  be  very  dircom- 

pofed.     The  Rtceiver  bein^  exbaufied J  they  continued  reftlefs,  moving  all  of 

them  on  the  Tbp  of  thtf  Wattr  •,  and  thb*  forte  oY  them  ieiemcd  to  endeavour 

to  go  to  the  Bottom,   and  dived  forte  Part  of  the  Way,  efpecially  with 

their  Heads,  yet  they  we^e  immediately  buoyed  Xip  again/   'Within  an  H^r 

or  a  little  more  they  were  iair  nrK)vefefs, '  and  lay  floating  on  the  Water; 

wherefore  I  opened  the  J?^ri/W,  upon  which  the  yiifr  rufhed  in,  and  almoft 

•ill  of  tfiem  (which  were  many)  pfefrntly  Ibiik  to  the  Bottom,  but  none  of 

''thert  recoVered  toii/^. 

2.  'A  Uttle'afrer  thefe;  ,we  included  a  leflcr  Number  of  Tadpoles  in  a  fmaller 
GUfSj' whidi.  was  sifo  ekbatfjled  with  the  like  Circiimllances  with  the  for-- 
mer.  And  when  I  found  the  6thtr  Tadpoles  to  be  dead,  I  hafted  to  thefe,  which, 
did  not,  except  perhaps  one,'  give  any  Sign  ofUfe  -,  but  upon  letting  in  the 
^/r,  thefe^iving  not  been  long  kept  from  it,  fome  few  of  them  did  reco- 
•     vcr,  and  fw'am:  up  and  down  lively  enough  for  fome  Time  ;  though  after  a 
^    N^hilethey  aifbdfd: 
T     i       "3-  *  Some'-Yiears  after,  I* repeated* the  fame  Experiment :  And  though  after  ttie.^ 
Exiaufiionv7^  ^erfe&cd,. the  Tadpoles  did  for  a  while  move  briskly  enough 
"on  the  Top  of  the  fVafer,  (non^  of  them  appearing  able  to  Dive  or  Swim  ua- 
der  Tyater)yet  coming  tor  lodk  on  them  after  the  End  of  an  Hour,  they  feem'd 
to  be  2li' of  them  quite  dead,  fet  continued  floating.     And  though  within 
^Jtalfsoi'Mour  after  that,  I  let'em  the  jtir  upon  them,  yet  all  the  Effeft.  of:  it 
vraS^  that  moft  of  them  immediately  funk  to  the  Bottom,  as  the  reft  of 
thttn  did  a  Virty  little  while iftefj  hone  of  them,  that  I  could  obferve,.reco-. 
Srtrfng  any 't^//^/ ik&ri^j«. 

\  4.  Having  after  much  watchil^  and  with  much  ado  got  4  or  5  of  thole 
7hdiL  jflfAatick  hfeOs^  whereof  GHais  arc  generated,  about  the  End  of  Augufi^ 
lifbra  Shower  of  R^"n  which  dropt  from  a  Houfe  into  a  Veflfel  kid  o/Pur,- 
;K)fe  fork,  w*  tacbded  thcih,  with  fome  of  their  H^atery  into  a  fhwil  Glafe 
^eciivefj  'which  being  vfery  dXaftly  cTofcd,  we  kept  in  a  South- Window, 
^^l^erethofe^tde  Creatures  eontihued  to  fwiim  -up  and  down  for  forne  few. 
Dayxj  widiout  fteming  to  be  much  incommoded  by  fo  unufual  an  HaU- 
latk>n ;  and  at  the  End^f  that  Time,  and  much  at^t  the  fame  Day,  they: 
^ivefted  die  Nfabit  they  had  \l4iilft  they  lived  as/^j,  and  appear'd  with 
tKeir  ixMte,  tt'dft'CO^,  '\ttaer  tUiek  Fctt,  thiWibg  thdiUetves  to. he  per- 
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feft  GnatSy  thai:  ftood  without  finking  upon  the  Surface  of  the  fTater^  and 
difcovered  themielves  to  be  aUvc  by  their  Motion,  when  they  were  excited  to 
it :  But  I  could  not  perceive  them  to  fiji  in  that  ibin  Medium  ;  to  which  In* 
ability,  whether  the  Vifcojity  of  the  Wat^  rpight  contribute,  I  know  not, 
ihough  they  lived  a  pretty  >«^ile,  till  Hunger  or  Cold  deftroy'd  them. 

1.  The  warm  Bhoi  of  a  Lamb,  or  a  ^beep^  being  taken  as  it  were  haftily  ^  52w' 
brought  from  the  Butchers^  where  the  Fibre*  had  b^w  broken  to  hinder  the  wlrL- 
0(^ula(i(my  was  in  a  wide-moutk'd  Glafs  put  inib  2^' Receiver j  made  yeady  for  ^JfJjJ^i^^ 
it,  and  the  Puofp  being  early  fet  on  Work,  the  Jir  was  dihgently  drawn  &ft  Piii  •/ 
out.    After  a  long  Expectation^^  the  more  fubtilc  Parts  of  the  Blood  would  **'"*^' 
begin  to  force  their  Way  through  the  more  clammy  ones,  and  fcem  to  boil 
iftlaige  Clufters,  fome  as  big  as  great  Beans  or  Nutmegs  •,  and  ibtpetimes  to 
the  Wonder  of  the  by-ftanding  Phyfidaos,  the  Blood  was  fo  vplatile,  and  the    • 
Eypanfioafo  vehement,  that  it  boiled,  over  the  containing  Glafs.;  gf  which,^ 
when  it  was  put  m,  it  did  not,  by  our  Eftimate,  fill  above  a  Quarter. 

Having  alfo  included  fome  Mlk^  warm  from  the  Cow,  in  a  cylindrical  Virf. 
fclofabout4or  5  Inches  high,  when  the  external  Jir  v/a$  fully  withdrawn^, 
the  white  Liquor  beggn  to  boiliaa  way  that  was  not  fo  eafy  to  dcfcribe, 
as^pleafant  to  behold  :  Arid  this  it  did  for  a  pretty  while,  with  fo  much  Imper 
tuofity,  that  it  threw  up  feveral  Parts  of  itfelf  out  of  the  wide-moudied' 
Glafs  that  contained  it  (and  could  have  contained  as. much  more)  though  there- 
were  not  above  two  or  three  Ounces  of  the  Liquor. 

A  yet  greater  Difpotition  to  the  Intumefcence  we  thought  we  obferv'd  in  the: 
GaB^  which  was  but  fuitable  to  the  Vifcojity  of  the  Texture. 

Note^  That  the  two  foregoing  Experiments  were  made  with  anEye  caffi 
upon  the  Inquiry,  that  I  thought  might  be  made.  Whether,  and  how  fer  the 
deftnjftive  Operation  of  our  Engine  upon  the  included  Animal,  might  be  im- 
puted to  this,  that  upon  the  withdrawing  of  the  Ar^  befidcs  the  Removal; 
of  what  the  ^r*s  Prefcnce  contributes  to  Life,,  the  little  BMles  generated, 
upon  the  Abfence  of  the  Air  ia  the  Blood,  Juices^  and  foft  Parts  of  the  Body,, 
may  by  their  vaft*  Number  and  their  confpiring  Diftcnfions,  varioufly  ftreighten. 
in  fome  Places,  and  ftretqh  in  others,  the  Ve0els,  efpeciaUy  the  fmaller  ones,, 
that  convey  the  Blood  and  Nourilhment  5  and  fo  by  chosJeing  up  fome  Paf-. 
fages,  and  viuating^the  Figure  of  others,  difturb,  or  hinder  the  due  Circula- 
tion of  the  Blood :  not  to  mention  the  Pains  that  fuch  Diftenfions  may  caufc 
in  fome  Nerves  and  membranous  Parts,  which  by;,  irritating,  fome  of  them  in-? 
to  Convulfions,  may  batten,  the  Death  of  Animals,  and  deftipy  them  fooner 
by  occafion  of  tliat  Irritation,  than. they  would  be  dcftroyed  by  the.  bare  Ab- 
fcnce,  or  Lofs  of  what  the  Air  is  neccflary  to  fupply^  them  with.     And  to.* 
ftew,  how  this  Produftion  of  Bubbles  reaches  even  to  very  minute  Parts  of 
tbe  Sod^t  I  ^dU  add  on  this  occafion  (hoping  that  I  have  not  prevented  my-- 
ielfon  any  other)  what  naay  feem .  fbmewhat  ftrang?,  what  I  once  obierved: 
io  a  Fiper^  furioufly  tortured  in  our  exhaufted  Receiver,  natnelv,  that  it  had 
manifcftly  a  conspicuous  Bubble  moving  to  and  fi:o.iAJChawatoun  Honour  of/ 
oncofits^ycs.. 
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2.  And  to  (hew,  that  not  only  the  Blood  and  Liquors,  but  alTo  the  other 
foft  Parts,  even  in  cold  JnimaU^  have  aereal;  Particles  latitant  in  them,  we  took 
the  Liver  and  Heart  of  an  EeU  as  alfo  the  Head  and  Body  of  another  Fijb  of 
the  fame  Kind,  cut  afunder  crofs-ways  fomewhat  beneath  the  Hearty  and  put- 
ting them  into  a  Receiver^  upon  the  withdrawing  of  the  /fir,  we  perceived 
that  the  Liver  did  manifcftly  (well  every  way,  and  that  both  the  upper  and 
lower  Parts  did  fo  likcwife  -,  and  at  the  place  where  the  Divifion  had  been 
made  there  came  out,  in  each  Portion  of  the  Fijb^  diverfe  Bubbks^  feveral 
of  which  feem'd  to  come  from  the  Medulla  Spinalis^  or  the  Cavity  of  the 
Back-bone y  or  the  adjoining  Parts,  and  the  external  Air  being  let  in,  both  the 
Portions  of  the  Eel  prefently  (hrunk,  fome  erf"  the  Skin  ieeming  to  be  grown 
empty  or  flaccid  in  each  of  them. 
ff^^^  XIV.  I.  We  included  in  a  round  Vial  with  a  wide  Neck,  (the  whole  Glafs 
A^  being  capable  of  containing  about  8  Ounces  of  lV(Uer)  a  young  and  fmall 
Moufsy  and  then  tied  ftrongly  upon  the  upper  Part  of  the  Glafs* %  Neck  a  fine 
thin  Bladder y  out  of  which  the  Air  had  been  carefully  exprefled,  and  then 
conveyed  this  phantaftical  Veflel  into  a  middle-fized  Receiver^  in  which  we 
alfo  placed  a  mercurial  Gage,  The  Air  was  by  Degrees  pumped  out,  till  it  ap- 
peared by  the  Gage  that  there  remained  but  a  4th  Part  in  the  external  Recei- 
ver ^  (as  for  Diftinftion  fake  I  call  it;)  whereupon  the  Air  in  the  external 
Receiver  expanding  itfelf,  appeared  for  to  have  blown  the  Bladder  almoft 
half  full,  and  the  Moufe  feemed  very  ill  at  Eafe  by  his  leaping,  and  other- 
wife  endeavouring  to  pafs  out  at  the  Neck  of  his  uneafy  Prifon ;  we  did^ 
for  fear  the  over-thin  Air  would  difpatch  him,  let  the  Air  flow  into  the 
external  Receiver^  whereby  the  Bladder  being  comprefs'd,  and  the  Air  in  the 
Vial  reduced  to  its  former  Denjity^  the  little  Animal  quickly  recovered. 

2.  A  while  after,  without  removing  the  Bladder ^  the  Experiment  was  re- 
peated, and  the  yf/r,  by  the  help  of  the  Gage^  was  reduced  to  its  former  De- 
gree of  RarefaSion ;  and  the  Moufe  was  kept  in  that  thin  Air  for  full  4  Mi- 
nutes ;  at  the  End  of  which  he  appeared  f  >  fick,  that  to  prevent  his  dying 
immediately,  we  removed  the  external^  and  took  out  the  internal  Receiver. 
Whereupon,  tho*  he  recovered,  yet  *twas  not  without  much  Difficulty ;  be- 

^   ing  unable  to  ftand  any  longer  upon  his  Feet,  and  for  a  great  while  after  con- 
tinued manifcftly  trembling. 

3.  But  having  fufFered  him  to  reft  a  feafonable  Space  of  Time,  prefuming 
that  AffuefaSion  had  accuftomed  him  to  greater  Hardfhips,  we  conveyed  him 
again  into  the  external  Receiver^  and  having  brought  the  Air  to  the  former 
iDegree  of  Exfanftm^  we  were  able  to  keep  him  there  for  a  full  quarter  of 
an  Hour.    And  *tis  worth  noting.  That  till  near  the  latter  End  of  the  quarr- 
ter  of  an  Hour,  not  only  the  Animal  did  fcarce  at  all  appear  diftreflTed,  re- 
maining ftill  very  quiet  i  but  which  is  more,  whereas  when  he  was  put  in^ 
Ae  Tremblings  formerly  meniion'd  were  yet  upon  him,   and  continued  fo  for 
feme  Tinrje,  yet  afterwards,  in  fpight  of  the  Expanjim  of  the  Air  he  was  then 
in,  they  left  him  early  enough.     And  when  the  internal  Receiver  was  taken 
out,  he  did  not  only  recover  from  'his  fainting  Pit  fooner  than  before,  but 
cfcaped  thofe  fubfequent  Tremblings* 
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4.  After  we  had  allow'd  him  fome  Time  to  recbllefl:  his  Strength,  we  re- 
convcyM  him  into  the  Receiver^  and  pump'd  out  theyAV,  till  the  Mercury  in 
the  Gage  was  not  only  drawn  down  as  low  as  formerly,  but  near  half  an  Inch 
lower.  And  tho*. this  did  a?  firft  fgem  to <lifcompofe our  little  Beaft,  yet  after  •  .^  •• 
a- while  he  grew  very  qiiiet,  and  continued  fo  for  a  full  quarter  of  an  Hour, 
when  we  caufcd  3  Exfultions  more  to  be  made  by  the  Pump,  before  we  difco- 
vered  him  to  be  m  manifeft  Danger  (at  which  Time  the  Bladder  appeared  much 
fuller  than  before :)  But  then  we  were  obliged  to  let  the  Air  into  the  outward 
Ktceiver^  wKereiipori  the  Moufe  was  more  fpeedily  revived  than  one  would 
have  fufpedled.  -  •  . 

And  thefe  TrijiU  of  the  Power  of  JJfuefaSiion  feemM  the  more  confiderable, 
■  b.caufc  the  Air  in  which  the  Motije  had  all  this  while  lived,  had  been  clogged 
andinfefted  with,  \he  excrementitious  Effluviums  of  his  Body,   for* '*t was  the 
fame  all  along,  we  having  purpofely  forborn  to  take  off  the  Bladder. 

XV.  1.  We  took  a  Mmfe  of  an  ordinary  Size,  and  having,  not  without  t/«///«rRc. 
fome  Difficulty,  conveyed  him.  into  an  oval  Glafs  fitted  with  a  fomewhat  long  ^^^^^ 
and  confidcrably  broad  Neck,  we  conveyed  in  after  him  a  Mercurial  Gage^  in  ^>«fity* 
which  we  had  diligently  obferv.ed  and  iparked  the  Station  of  the  Mercury^ 
and  which  was  fo  taftned  to  a  PFire  reaching  to  the  Bottom  of  the  Oval  Gla/Sj 
that  the  Gqge  remaining  in  the  Neck^  was  not  in  Danger  to  be  broken  by  the 
Motions  of  die  Mgufe  in  the  oval  Part :  The  upper  Part  of  the  long  Neck  of 
thcGlafi  was,  notwithftanding  the  Widenefs,  of  it,  hermetically  fear d:  And 
tho'  by  Reafon  of  the  Largehefs  of  the  Veffel  in  Comparifoh  of  fo  fmall  an 
AnimaJ,  he  feeiu*d  to  me  rather  drooping  than  very  near  Death  at  thtf  End  of 
^fecondHour-^  yet  coming  to  look  upon  him  Bbout  half  2in  Hour  after,  he 
was  judged  by  the  Spedators  quite  dead,  notwkhftanding  our  Ihaking  of  the 
Veflel  to  rouze  him.  up. .  This  made  me  caft  my  Fyes  upon  the  Gage^  wht re- 
in I  couid  not  perceive  any  fenfible  Change  .of  the  Mercury^s  Station.  But  ha- 
ving caufcd  the  fealM  Part  of  the  Glafs  to  be.  broken  off,  and  frelh  Air  to  be 
blo^n  in  by  a  pair  of  Bellows,  the  gafping  Animal  revived,  tho*  but  flowly. 

2.  Such  an  Experiment  as  the  former  we  made  with  like  Succefs  upon  a 
fmall  Bird,  included  with  a  Gage  Jn  a  Receiver^  holding  about  a  Quart  of  Wa- 
ter. The  Bird  in  about  half  an  Hour  appeared  to  be  fick  and  droopingj  and 
the  Faintnefi  and  DilEculty  of  Breathing  increafed  for  about  2  Hours  and  an 

half  after  that,  at  which  Time  the  Animal  died,  the  Gage  being  ,no£  fcnfibly    ,    . 
altered.  w 

3.  In  a  Glafs  Vial^  capacious  enough  to  hold  about  3  Quarts  of  fV'ater^  wc 
hermetically  fealc^  up  a  fmall  Bird,  and  found,  that  in  a  few  Minutes  he  began 

.  to  be  fick  and  pant  ^  which  Sympt(ms  I  fuffered  to  continue  and  increafcagainft 
the  Mind  of  a  learned  J3y-^tf;i^,  who  thought  the  Animal  would  nothdd 
out  fo  long,  till  they  had  lafted  juft  half  an  Hour  •,  at  which  Time  having 
provided  a  Veflel  qf  Water ^  made  exceeding  cold  with  SaUArmoniack^  hew* 
|y  put  into  it,  the  /^/W  with  the  fick  Bird  was  immerfed  in  it,  and  Jcept  there 
ia  that  Condition  for  ^  Minutes  ;  and  yet  it  did  not  appear,  that  this  great  jR^- 
frigeratian  did  fenfifcly  refrefh  the  drooping  Animal.  So  that  this  Remedy 
proving  incffcftual,  the  Vtal  was  removed  out  of  she  Water ^  and  the  Bird 
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feme  dmcafter  did,  as  Iforctolditnakc  many  Strains  to  vomk^  (thp*  (he  brou^t 
up  little)  followed  by  Evacuations  downward,  befohe  Ihc  quite  expired,  which 
{he  did  within  a  Minute  or  twoof  ajuft  Hour  after  the  Beginning  of  her 
Imprifonmcnt. 
'TheMfe^  XVI.  We  made  by  DtfiiUatm  a  Blood-red  Liquor,  which  I  have  with  very 
i^tZim^'  little  variation  communicated  in  the  Hiftory,  di  Colours^  and  which  chiefly  con- 

fifts  of  fuch  faUne  and  Jpiritwms  Particles  as  may  be  obtained  from  the     | 
"Mafs  of  Bbod  in  human  Bodies..     This  Liquor  is  of  fuch  a  Nature,  that  if  a 
GlafS'Viat^  about  half  fill'd  with  it,  be  kept  wcllftopp'd,  the  red  Liquor  will 
reft  as  quietly  as  any  ordinary  one,  without  fending  up  any  Smoke  or  vifible 
Exhalatiop  ;  but  if  the  JQal  be  unftoppcd,  fo  that  the  extermd  Mr  be  permit- 
ted to  come  in  and  touch  the  Surface  of  the  Liquor,   within  a  quarter  of  a  ^ 
>!inute  or  lefs,  there  will  upon  this  Contaft'b'e  elevktfd.a  copious  whke  ' 
Smoke,  which  will  not  only  fill  the  upper  Part  of  the  Glafs,  but  plentifully 
.    ,  pafs  out  into  the  open  Air,  till  theFitf/  be  again  flopped.     This  Experiment     ' 
^  may  ferve  to  illuftrate  the  Office  of  the  Air  to  carry  ofF  in  Expiration  xhtfuli^ 

.yi.  n.  ^^'»^J  Steams  of  the  Lungs.     For,  in  our  Experiment  we  manifeftly  fee,  that 
^the  very  Contd£l  of  the  Air  i^ay  give  the  Corpufcle's  of  moift  Bodies  a  peculiar 
Volatility,  or  Facility  to  emerge  in  the  Form  of  Steams:    It  may  here  fuffice 
;to  take  notice  of  thefe  two  Things :  The  one  is,  that  when  ^t  Vial  has.Isun 
?ftopped  and  quiet  a  competent  Time,  the  upper  Half  of  it  will  appear  dcfti- 
-tute  oi  Fumes ^  of  which  the  yf/r,  it  feems,  will  imbibe,  and  Cbnftantly  retain  but 
a  certain  moderate  Quantity ;  which  may  give  fome  Light  towards  the  Reafon, 
why  thg  fame  Air^  which  will  be  quite  (flogged  with  Steams^  will  not  long 
Terve  for  Refpiration,  which  requires  frequenrSupplies  of  frefli  y^r ;  The  other 
-is.  That  if  the  unmapped  Vial  were  placed  in  our  Vacuum^  it  would  not  emit 
^any  vifible  Steams  at  all,  nor  fo  much  as'  to  appear  in  the  upper  Part  fif  the 
"Glafs  itfelf  that  held  the  Liquor;  whereas,  when  the  Air  was  by  degrees  re- 
"ftored  at  die  Stopcock  without  moving  tht  Receiver  itfelf,  to  avoid  injuring 
its  Clofeheft,' the  returning  Air  would  prefently  raife  the  F«;w^j,  firft  into  tf^ 
vacant  Part  bf  the  ?^/tf/,  whence  they  would  afccnd  into' the  Capacity  of  tKe 
'Receiv&  i'ixidi  likewife,  when  the  Air  that  was  requifite  to  fupport  them  was 
J  pumped  out,  they  alfo  accompanied  it,  as  their  unpleafant  Smell  evinced,  and 
the  rtd  Spirit,  tho*  it*  remained  unftopped,  emitted  no  inore  Fumes  till  ttjc 
,;Air  was  let  in.     - 
^SmUS     ■'^^^^  ^'  Ts^o -white  Snails  without  Sbelh,  of  differing  Sizes,  (the  biggrfl 
^  about  aa  Inch  and  a  half,  and  the  other  about  an  Inch  in  Lcngthj  were  inclu- 
"  ded  in  a  fmaQ  ^^ortable  Receiver^  which  was  carefully  exbaujled,  and  lecured 
^againft  the  Return  of  the  Air.    Prefently  after  'twas  removM  from  the  En- 
^gine^  it  was  eafy  to  difcern  that  both  the.  Snails  thruft  oat  and  retraced  their 
^  Horns  (as  they  are  commonly  caird)  at  pinafore,  tho*  dieir  Bodies  had  in  the 
^fofter  Places  pretty  Store  of  newly  generated '5//^^/i?j  ftk:king  to  them  :  But 
^'thb*  they  .^id  riot  lofe  theii-  Motion. near  fo  foon,  ^^ox\itt  Animals  were  in  our 
'[  VdcaurH  vront  to  do,  yet  coming  to  look  pn'them  after  foAie  Hours,  tbey  ap- 
"  peare^moveleft  arid  very  tUxxlid,  and  at  the  End  of*  li  tJours^  the  inward 
•  Parts  of  their  Bodies  'Teamed  to;  be  almtffl:  vanilhcd,  and  they  ieemed  to  be 
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bat  u  tDupte  of  fmall  fcfll-Mcwri  Bladders ;  md'6h  thildttS'iig  in  6f '  Ac  AA*, 
they  immediately  fo  flimnk,  as  if  the  Bladdfcrs  having  been  pricked,  the  refiding 
Air  hart  left  behind  it  nothing  but  Skins  •,  libr  did  either  of  4ie  Snails  aticr- 
^watds,  tho'  kept  many  Hours,  give  any  Signs  of  Life. 

2.  We  ificluded  in  a  Receiver^  whofc  globular  Part  was  about  the  Bign^fs  of 
la  large  Orange^  one  of  thatSort  of  ^»f»f^j  fhat  they  Vu'lgarly  calVj^j;  Ha- 
ving withdrawn,  but  not  IbUcitoufly,  the  Air,  we  kept  him  there  about '48 
Hours:  DuriJTg- all  which  Time  he  continued  alivfc,  but  aippewd,  fpmcwhiac 
'^(Bed  in  his  Bdly  -,  his  under-chap  moving  die  very  firfl:  Night,  but  not  tKe 
Day  and  Night  following.  By  opening  the  Receiver  at  .-length  ^nder  Water, 
Ve  perceived,  than:  about  half  the  Air  had  b^en  drawn  but.  As  fobn  as  U^e 
Water  was  impelled  into  the  tjlaft,  the  Animal  that  *ras  beforie  dull  and  tor- 
pid, feem^d,  by  very  nimble  ^nd  extravagant  Motions,  ^to  be  ftrangely  revived, 
'  3,  We  took  a  Leech^  that  wa^  of  a  moderate  Bignefs^  or  Somewhat  Ihort  pf 
%  and  having  included  it  together  with  fomt  Water  in  a  portable  Reeeiifer^ 
A«  was'  guds*d  to  be  cipable  of  Holding  aBotit  ten  or  1 2  Ottnces  <X  th^t  Li- 
quprjj  the  jKr  was  pump'd  out4ifter  the  ufual  Manner,  and  the  i^^V<r  being  re* 
ittiov^d  to  a  lightfomc  Place,  we  obferved,  as  we  ^xpefted,  that,  the  l4e€b  keep- 
fag  herfelf  under  Water,  there  emerged  from'  diveife  Parts  bfJier.Bddy  ftore 
X>\Subhksy  fomc  of  them  in  a  difperfed  WaV^  but  others  in  Rom  or  iPiksy  if  I 
m^y  fo  Ijpeak^  that  feem*d  to*  come  'froni  deterniinate  Pointy,  Though  tills 
VtoddQion  of  BudiUs  lafted  a  pretty  wHile,  yet  the  Leech  did  riot  ieem.to  be 
vtty  much  difcmpo/ed  by  her  prefent  Condition :  For  after  5  Days  (tho'  tHe 
Receiver  continued  well  exhaufted)  we  found  her  very  lively. 

•  XVIII;  i.  We  took  5  or  6  CaterptUars  of  the  fame  Sort ;  and  had  thtJirf^f't^* 
^rawn  from  them,  and  carefully  kept  from  returning.  About  aa'Hour  after, 
1  found  them  moving  to  and  fro  in  the  Receiver ^  and  even  above  two  Hour^ 
after  that,  I  could  by  (baking  the  Veflel,  excite  in  them  fbme  Motions^  that 
1  did  hot  fu^eft*  to  be  convulfive.  But  about  10  Hours  after  they  were  firft 
included,  they  feem'd  to  be  quite  dc^ ;  yet  the  y//r  being  forthwith  reftored 
to  them,  I  found  the  next  Lcyt^  that  3  or  4  of  them  were  perfeAly  alive. 
,  2.  We  took  from  a  Hedge  a  Branch  that  had  a  large  Cabfwehot  Caterpillars 
in  it,  and  having  divided  it  into  two  Parts,  .we  put  them*  into  like  Recei- 
vers ;  and  in  one  of  them  fliut  up  the  Caterpillars  together  with  the  Jir^ 
.which  from  the  other  was  exhaufted.  The  Event  was,  that  in  that  which 
had  the  y^rr,'  the  little  and  difficuldy  vifible  InfeBsy  after  a  fmall  Time. appear- 
ed to  move  up  and  down  as  before,  and  fo  continued  to  do  for  a  Day  or 
4W0 ;  whereas  that  Glafs  whence  the  Jir  had  been  drawn  out,  and  continued 
^ept  out,  (hewed,  after  a  very  little  while,  no  Motion  that  we  could  perceive. 

XIX..  I.  Ntnj.  12-  8  at  Night.  There  were  taken  4  middle-fizM  Fkfthfiies.J^  ^* 
^hkh  having  their  Heads  cut  off,  were  inclofed  in  a  portable  Receiver^  fur- 
ftifhed  with  a  pretty  large  Pipe  and  a  Bubble  at  the  End.  As  foon  as  the  Rjs- 
eiver  was  exhaufted,  thofe  Flies  loft  their  Motion  (which  was  not  brisk.be- 
ore.)  An  Hour  or  two  d&cr J  I  approached  them  to  the  Fire,  which  reftored 
6t  their  Motion  to  them  (but  as  to  one  of  them  I  fufpefted  it  had  a  languid 
viotion  for  a  while)  wherefwe  I  let  in  the  Air  upon  theni,  after  which  in  a 
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very  ihoit  Time,  tbo^  not  immediately,  they  begaaone  after  another  to  more 
their  Legs,  and  cne  or  two  of  them  to  walk. 

2.  Sept.  1 1.  JkM  Noon.  We  clofed  up  divers  ordinary  FUe\^  and  a  ^^  or 
Wdfp ;  all  which,  when  the  j^r  was  fuljy  withdrawn^  lay  as  dead,  (ave  that 
for  a  very  few  Mnuies  fbme  of  them  had  convulfive  Motions  in  their  Legs ; 
they  continued  in  this  State  48  Hours,  after  which,  the  JSr  was  let  m  upoa 
them,  but  none  of  them  recovered. 

3.  Deem.  II.  at  Nighty  we  put  a  g-eat  Fkjb-Ffy  into  a  very  fmall  portable 
Receiver  J  where  at  firft  rt  appeared  to  be  very  brisk  and  lively,  but  as  foon  aa 
the  Ar  was  drawn  out,  fell  on  her  Back,  and  feemed  to  have  convulfive  Mo- 
tions in  her  Feet  and  Prohofcisy  from  whence  (he  prefently  recoyer'd,  upon 
the  letting  in  of  the  Jir ;  which  being  drawn  out  again,  (he  lay  as  dead  ;  but 
a  white  a^er,  (within  a  quarter  or  half  an  Hour)  I  perceived,  that  upon  fha^- 
king  the  Receiver^  Ihe  ffirred  up  and  down,  but  faintly.  The  next  Nighty 
by  Warmth,  and  letting  in  the  Jir^  the  Fly  recovered  :  But  being  next  Mornr 
ing  feoFd  up  again  in  that  Glafs,  and  kept  48  Hours,  tho'  over  the  Chimney^ 
ihe  died  for  good  and  all. 

4.  We  took  a  large  Grajbopper^  whofe  Body,  befides  the  Horns  and 
Lknbs,  was  about  an  Inch  in  Length,  and  of  a  great  Thicknefs  in  Proportioa 
to  that  Length :  This  we  conveyed  into  a  portable  Reeeiver  of  ah  oval  Form^ 
and  capable  of  holdins*  by  our  Gue(s,  about  a  Pint  of  ffater.  When  the 
j£r  began  to  be  confiderably  rarified,  he  appeared  to  be  very  iH  at  Eale,  and 
feemed  to  fweat  out  of  the  Abdomen  many  little  Drops  of  Dquor,  wluch  being 
united,  trickled  down  the  Glafs  like  a  little  Stream,  which  made  at  the  Bot- 
tom a  fmall  Pool  of  clear  Liquor,  amounting  to  near  a  Sluarter  of  a  Spoonftd\ 
and  by  that  time  the  Receiver  was  ready  to  be  taken  off,  the  Grafs^hoppery 
was  fallenirpon  his  Back,  and  lay  as. dead,  and  continued  (o  for  g  Hours \  after 
which,  the  jUt  being  let  in  upon  him,  he  continued  without  any  Signs  of 
Life  for  a  Quarter  or  Half  an  £fo«r :  But  being  carried  into  a  Sun-fliiny  Placic, 
the  Beams  of  a  declining  Sun  prefently  began  to  make  him  ftir  his  Limbs^ 
and  in  a  fhort  time  brought  him  perfedlly  to  Life  again. 

5.  Jpr.  15.  We  took  one  oixhokfiining  ^Beetles,  they  call'  Rofe-Flies^  and 
included  it  in  a  very  fmall  round  Receiver^  which  we  exbauftedi  and  tho^ 
it  ftruggled  much  whilft  the  Jir  was  withdrawing,  yet  prefendy  afrer^ 
I  could  perceive  but  little  Motion  (and  part  of  that  feemed  almoft  convul- 
five.) About  fix  Hours  after,  it  feem'd  quite  dead,  and  upon  the  Return  of 
the  Air,  no  Sign  of  Life  enfued  for  a  pretty  while  \  but  3  or  4  Hours  aftcr^ 
I  found  him  lively  enough. 

6.  Having  obftrved  Butterfiies  not  only  to  Uiipy  but  to  move  longer  thaa 
was  expcfted,  I  included  divers  of  them  in  fomewhat  large  Receivers^  and 
iifo*  whilft  the  Ar  continued  in  the  GtaJfeSy  they  flew  actively  as  well  as  free:- 
ly  up  and  down  ;  and  tho*  after  the  Exhauflion  of  the  Air  they  continued  to 
live,  and  were  not  movelefs  ;  nay,  tho*  at  the  Bottom  of  the  Receiver^  they 
would  even  move  their  Wings,  and  a  little  fiurrer :  Yet  I  could  not  per- 
ceive any  of  them  to  fly,  by  which  I  mean,  perform  any  progreflTive  Mo- 
tion fupported  by  the  Medium  only.     And  by  ftequently  inverting  the 
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(vAkhltoACart&Qvid  be  ptettylobg^  to  let  them  fall  from  one 
Extreasn  to  the  other)  they  would  fall  like  dead  [Animals,  without  difplay- 
ing  tfadr  Wings;  dio'  juft  as  they  came  to  touch  the  Bottom,  fom^  of  them 
would  (btnctimes  feem  to  make  fome  Ufe  of  them,  but  not  enough  to  fuilain 
themiclves,  or  to  keep  their  Falls  from  being  rude  enough. 

XX-  1.  A  pretty  Number  of  ^»/j  were  included  in  a  fmall  poctable.i2^-.^^|*' 
eeiver^  ezhaufted  yefterday  about  Noon.  They  grew  almoft  movelefs  as 
ibcm  as  the  Air  was  exhaufted  :  And  between  6  and  7  in  the  Afternoon,  they. 
ibem*d  to  be  all  quite  dead.  Whereupon  I  opened  the  Glafs,  and  tho*  no 
SignoTLifeappeaa^dfor  a  great  while,  yet  this  Morning  I  found  many  of 
them  alive,  and  movbg  to  and  fro. 

2.  We  conveyed  a  pretty  Number  of  MiUs^  which  are  reputed  but  liv- 
ing Points,  together  with  the  mouldy  Cheeie  they  were  bred  in,  to  nourifh 
diem,  into  3  or  4  very  fmall  Receivers.    One  of  them  with  die  Air  in  it  was . 
fical'd  up  at  a  Lamp  Furnace,  and  from  all  the  reft  vfcmibdrew  the  Air.  This 
done,  we  obitnv'd  the  following  Pbancmenaj  viz. 

I.  Thofe  Miles  that  were  indofed  in  the  fmall  Glafs  that  never  came  near 
the  Engine,  continued  aliv^,  and  able  to  walk  up  and  down  for  above  a 
full  Week,  after  they  had  been  put  in ;  and  poffibly  would  have  continued. 
modi  longer,  if  the  Glafs  had  not  been  broken. 

1.  Though  juft  before  the  m/i&ir^9«v>r^  of  the  ^r,  the  JMStes  were  fcen  to 
move  up  and  dbwn  in  it  ^  yet  within  a  few  K^niaes  after  the  Receiver  was  ap- 
|]iied  to  the  Engine,  I  could  difcem  in  them  no  Ufe  at  all,  tho*  my  Eye  was 
affifted  with  a  double  convex  Glafs.  Above  an  Hour  after,  I  could  not  per- 
ceive any  of  them  to  ftir :  2  or  3  Houn  after  that,  I  let  in  the  Air,  and  lefc. 
the  Receiver  unftopped  in  a  Window. 

3.  About  2  or  3  Days  after,  I  found  a  Number  of  my  little  Animals  re- 
vived, as  an  attentive  Eye  might  eafily  perceive  by  the  Motion  of  certain 
litde  white  Specks  1  and  diey  condnued  to  appear  alive  for  2  or  3  Days  after 
diat,  if  not  longer. 

4.  One  of  the  Receivers  was  kept  exhaufted  from  Monday  to  ^uefday ;  after 
all  which  time,  our  attentive  Eyes  being  unable  to  diicover  any  Signs  of 
Ufe  among  the  included  Mites,  the  Air  was  let  in  upon  them,  and  after  a . 
loog  dme,  we  could  pldnly  fee  them  creep  up  and  down  in  tjie  Glafles  again. 

jLXXVIII.  I.  We  took  Filings  of  crude  Copper^  and  put  them  into  a  c^al-  ^^J^"* 
line  Glais  of  a  conical  Shape,  into  which  we  poured  fome  ftrong  Spirit  of  w^j^ 
Saliy  (that  was  fitted  fear  our  peculiar  Purpofej  to  the  Height  of  about  a  Finger's  r^i^^ 
In^eadth  above  the  FtUngSy  and  then  dofing  the  Veilel  with  a  Glafs*ftopple,/^Ef- 
czquifitely  fitted  to  it,  we  fuffered  it  to  continue  unmoved  in  a  JVindow  for  ^^  %%u 
jbnne  Days,  till  the  Dquor  had  both  oUained  a  high  and  daikifh  brown  ^ob.  Boyie^ 
Colour^  by  the  Solution  of  fome  of  the  Copper^  and  loft  that  Colour  a^!n»  ^^  "^'  ^* 
growing  clear  like  common  Water  (which  is  itfelf  a  fomewhat  odd  Pbanor. 
mew9h)  ^d  then  taking  out  the  Stopple^  without  fhaking  the  Liquor,  and 
thereby  giving  Accefs  to  the  outward  Jiir^  we  perceived,  as  we  had  conje6hi- 
red,  that  the  upper  Surface  of  the  Liquor  did  in  a  few  Minutes  re-acquire  a 
darkiih  irmm  Colour,  which  penetrating  deeper  and  deeper^  at  the  End  of 
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abMir  a  Quartor  of  M  Hoiftv  ^  ^Itofe  Body  of  Ae  £Sqpi<»%ppei^e?  to  b6 
IScewife  tinged;  Tbe  coiueal  Ghk  being  i^»»  weir  ftopp'd,  the  Mer^rmm  did 
again  in  very  few*  Days  kt  ifall,  or  othcrwife  lofe  ks  fmUtrey  which,  tlite 
Steeple  being  taken^  our,  it  leglwncd'  as  before.  Nor  were  tfiefe  2  the  onl^ 
Trials  I  made  with  the  Kkc  Succefs  for  tfee  maih ;  but  afterwards  being  de- 
jkous  by  a  farther  Trial  to  refolve  a  Doubt  I  had,  I  kept  Ac  Glafe  yet  rong^ 
cr  in  the  feme  Phce  with  the  fame  Filif^s  and  Men/hunm  in  if,  for,  if  f  m3^ 
rfmomber  not,  a  M0n$b  or  f»a  together  -,  but  eWcrred-  not  that  the  iiquor 
-would  any  more  grow  dear; 

2.  Having  taken;  another  conical  Gfafi,  wherein  the  Liquor  was  grown 
clearer  than  is  ufual,  and  had  probably  be;M  fo  a  good  while  before,  for  the 
V^flet  having  been  hid  by  others  which  ftood  before  it,  had  been  for  fbme. 
Weeks  f(>cgotten  ;  we  took  out  the  Stopple,  and  left  it  oiit  for  about  haff  an 
Hour,  but  did  not  perceive  the  Liquor  to  have  acquired  any  Cofoiir,  fo  mucfi 
as:  at  the  Top,  But  putting  in  the  little  Stopple,  I  Teft  the  VclJcl  clofed  for 
2  or  3  Hours,  and  at  my  Return  to  vifit  it,  I  perceived,  that  it  had  acqui- 
red a  faint  Cblour  tending  to  a  Green* :  Wherefore,  taking  out  the  Stopple 
again^  I  opened  its  Commerce  with  the  outward  Ain^  leaving  tht.Glafs  wnftopt. 
for  20  or  24  Hours,  but  found  thac  in  all'  that  time* it  had  not  regained  irsr 
wonted  dark  Colour,  but  was  onty  arrived  at  a  Gnccn,  deep  enough^  but  nor 
true  nor  very  tranfparent. 

Thift  Obfcrvatioh  being  madie  ih  the  fame  Veflel  that  had  been  formerly  em-^ 
ployed,  luggeffed  to  us  an  Enquiry,  whether  the  advanced  Time  of  the  Year; 
which  was  the  middle  of  (X^^^^i  might  not  have  an  Intcreft  in  thcjlow  and 
uHp«r>i^SiMrefe  of  this  Trial. 

3.  Some  ftrong  Spirit  of  Salt  having  been  kept  upon  jFUings  of  Cdpper  titf 
the  Solution  wis  come  td  be  of  a  dzvk  Brown  Colour,  about  three  Spoonfiite 
of  it,  by.^uefe,  was  put  into  a  i?fm'yieir  A^t-^  might  hdd  8  or  10  Tinfes  as 
much :  Being  kept  in  Vkcuo-^  if  the  Time  be  righriy  remembered,  about  half  i 
Year,  it  retained  its  Colpur -,  but  the  Veflel  being  opened,  and  the  exjernat  . 
Air  permitt3ed  a  free  Accefs  toit,  the  Solution  in  aboiit  an  Hour  was  turned 
into  a  fine  tranfparent'  Grefen,  tho*  no  Precipitation  of  any  nludjdy  Subftanca 
apjJbarM  by  any  Sediment  Dtybe-made. 

4.  In  one  of  that  Sort  of  Conical  Glajfes  that  has  been  already  defcribed^  we 

)iad  put  upon  fome  FiSngs  of  Copper  a  convenient  Quantity  of  our  Spirit  of- 

Salt  •,  and  tho*  we  obferved^  that-for^a  great  while  it  would  not  part  with  its 

Jiep  and  foniewhat  middy  TinSlUr^\  yet  we  fcfr  itmt^zJViijdow  for  man jr. 

Weeks  Ibnaer,  and  at  length,  towaixls  the  latter  End  o^  December ^  we  found  it 

t(^have  loll  its^f5f;^«^r^'fomuch,  that  the  liquor  appeared  like  common  JJ^a-^ 

tir.    Upon  which  OMferyafion,  tho*  thrUme  of  the  Year  was  unprbmifing^ 

1  thought  fit  ft)  try'  whether  the-  Air  *m  tAat  Seafbn  wotild.  not  have  fome^ 

tfao*  perhaps' but  a  flow  Operation  <^  ih^JaShe  Spirit ;  and  accordingly  takings 

.out  the  Giaft  Stopjple  to  gtre  free  Aecds  to  the  outward  Jir^  we  obferv*^ 

that  in  fomeflou'rs' its  Operation  dti  the  Liquor  was  fcarce  fenfible ;   but  with- 

\m  about  24  Hours,  the  Menftruim  had  acquired  not  juft  its  former  Colour,. 

but  a  fomewhat  fiiint  and  moderately* tranlgarcat' Green*:  So  that  this  tiniflecl 

-  "^^     '  Mtfifiruutn^ 


?  aj7  ) 

sadnq^me&fy  rc^acquiir  it. 

5.  We  took  feme  FtUngs  of  Coffer ^  and  putting  thepi  together  with  a  Mer<' 
mki  Gage,  ia  ^€mcd  Glafs  ficfcd  ividi>  an  eniray  ground  Stof^e  of  the 
fisse  Master  (whckwas  0]Blf^9£liiw)  we  fK>ored  on  ^  FtUngs  2a  mxtcYi  tt^v- 
fiid%>vl  ^fermMiiUrini  anade  ^ji,  as  fufficed  to  fwim  an  Inch  or  bet- 
ter dbtive  them ;  then  earefullf  ftof^g  the  Glafs,  coming  to  look  on  il  manf 
Hcnrsufcec,  we  pencef^ed  that  the  Mercury  in  the  feal'd  Leg  was-confideraWy 
deprdl:^  and  gendy  drawing  cmt  the  Stopple,  to  let  in  ^^  outward  jUr^  vft 
peiceived  diat  Accels  to  hare  a  manifeft  £ffe6t  up<m  the  Mercury. 

L  We  tocdc  a  CrypU  GUfs  of  an  almoft  Cmcat  Shape^  and  capabk  of  con^ 

taiuing  between  5  or  6  Ouhccs  of  ff^atir^  and  ftirnifhed  with  a  Stopple  of  the 

&neMaoer,  chat  by  grin^ng  was  exa&iy  fitted  to  it.    Into  this  we  put  a. 

confidcrsWcQsjaiitiiy  of  clean  RBngs  of  good  Copper ^  en  whkh  we  poimd 

ss  much  ftrong  a^rU  of  Fermenkd^  or  rather  futrif/d  Urine^  as  ferved  to  fwitn 

about  jm  Inch  tisxyvt  the  Cofpw-y  and  having  let  dawn  a  Mercurial  Gage:,  fo 

that  it  leaned  upon  the  Bottom  and  Side  of  the  Glafs ^  we  clo6*d  it  Yery  wdt  with 

a  Stopple,  and  fet  it  in  a  quiet  and  well  enlightned  Place,  having  taken  good 

aotice  at  what  Mark  the  %iV/|/fAvr  refted  in  the  open  Leg  of  the  Oage.    That 

done,  we  let  m  the  Menftrwm  alone  ta  work  upon  the  FtUngs  \  which  it  (fid,, 

as  we  fbrefaw,  fomewhat  flbwly  and  rery  cdnaly,  without  producing  MfNoiJk 

<r  knSbkBuiUiSy  acquirii^  by  Degrees  a  very  pleafant  Slue  Coldur,  »id  the 

Glafe  being  kept  qiriet  in  the  fame  Pte^e  for  2  or  ^  Days  longer,   the  Liquor; 

as  I  conj^urcd:  would  happen,  began  to  lofe  of.  the  Intenfenefs  ctf  its  Cohur^ 

vrtich  by  Degrees  grew  fainter  aild  fainter,^  till  at  the  End  of  2  or  4  D^s; 

AeUqvDt  was  grown  vcrypaky  and  left  me  little  doubt  but  diat,  if  1  woulcf 

haye  ftayed  fomtDays  longer,  itwou!^  hive  loft  the  remainlrig  Eye  of  Ai^^ 

aad  have  looked  almoft  like  common  fFaier.     But  being  unwilling  to  tarry  f& 

kng,  I  took  out  the  Stopple,  that  the  Jir  without  the  Glafs  might  have  Ac- 

«6  to  that  within  ;  and  leaving  the  Vial  in  the  feme  Place  ahd  Poftdre,  my 

&pc£batk>n  was  fomewhat  anfwered  by  finding,  *that  within  4  or  5  Mmtes^. 

if  notkfs,  the  upper  Part  of  the  Lkjuor  that  was  coniiguous-  to  the  yf/'r,  had 

acquired  a  fine  bhe  Colour^  which  defcending  deeper  and  deeper,  bcfoice  the 

Endofthe  roth3af«tftfhad  diffufed  itfelf,  but  ftimewhat  weakned,.  through. 

Ac  Uquor,  whofe  Colour  was  iiiffercd  to  deepen-  for  a  yirhilc  longer  -,  fo  that 

in  Icfi  than  x-jw^ft^  of  an  Hour  fi-om  thefrft  unftopping:of  theVial  the 

lipior  was  -grown  to  be  throughdut  of  a  rich  cerufeous   Colour,,   which 

grew  almoft  too  opacoiis  within,  a  few  ^«ii^5^  longer  :•  When  carefully;*  eld- 

^  the  Vial^ again  wirh  the  fame  Stopple  as  befoie,  we  fet  it  afide  irt  the.fame 

Hace,.  where  the  included  Ar  being  dcinied  a^  Gommerce  with  the  >xt^- 

aai,  die  liquor  began  again  within  r  or  g-  V^'s  to  lofe  of  its  Colour;  andj. 

to  be  (hort,  afFerded  me  the  Opportiinity  of  makings  a  2d  Experiment  mucH- 

ttrthe  fiwmer.     And  the-  like  Succefal  I  had,  for  the  main,,  in  a^  Trial  or 

two  made  in  another  Glaft  with  another-  Portion-  of  the  fame  SfirifofUriney. 

put'-Dpori  xhtFHings  of  Copper  -,'  fi>  that  die  Experiment  was,  in  all^  made 

dn^tfC'Timea^  t»wcll'whcnH[  was:  not^  aa  whea  I  was  alone  r  And-paKti*- 

...  :  cularly^ 
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culafty,  onc«  to  before  that  the  dmmtt  Air,  «s  fiscK  hMA.iiotuf^^ff^ 
tercft  in  the  Pbanmencn^  I  made  the  Trial  fucccflivdy  about  Nine  a^Qodc  at 
Kight, 

In  moft  of  thefe  Experiments  I  forbore  to  fhake  the  Glafs,;  led:  it  (hoold 
be  fufpeded,  that  the  Agitation  of  the  Liquor  might  have  railed  ibme  iktie 
line  Powder  that  might  hstve  been  fuppofed  to  have  been  precifitattd  out  of 
the  Tindure,  and,  being  thus  mingled  ^mL\x  the  Laquor  agatn,  reflore  k  to 
its  former  Colour  \  but  in  Truth  I  did  not  percdve  any  fuch  Powder  to  be 
precipitated.  And  though  to  obviate-  the  Obje£tion^  I  forbom  to  fhake  the 
Vial,  yet  I  Juftly  fuppofed,  that  if,  by  the  Agitation  of  the  liquor,  more 
Parts  of  it  Aiould  be  quickly  expoled  to  the  Aftion  of  the  Air,  the  Coloration 
would  be  haftned,  which  upon  Trial  a{^arM  to  be  true^ 

7.  We  took  fuch  a  conical  Glafs,  as  has  been  lately  defcribed,  and  cover- 
ing thp  Bottom  of  it  with  a  convenient  Quantity  of  FUn^s  of  good  Copper^ 
yft  poured  on  them  as  much  ftrong  Spirit  of  fal-Jrmcmiack  as  ferv^  to  fwim 
about  a  Finger*s  breadth  above  them ;  and,  having  let  down  fuch  a  Mer-- 
curid  Gage  as  is  formerly  mentioned,  fb  that  it  leaned  upon  the  Bottom  and 
Side  of  the  Glafs,  we  clewed  it  very  well  with  a  Stopple,  and  fet  it  in  a  quiet 
and  well  en%hten'd  Place,  having  taken  good  notice  at  what  Mark  the  ^utck- 
filver  refted  in  the  open  Leg  of  the  Gage :  This  done,  we  let  alone  the  Mm- 
ftntttm  to  work  upon  the  Filing^y  which  it  did,  as  we  forefaw,  fomewhat  (tow- 
iy  and  very  calmly,  without  producing  any  Nu/e  or  fenfibte  Bubbks^  ac« 
quiring  by  Degrees  a  very  pleafant  blue  Colour,  and  afforded  us  alfo  the  Pbet- 
mrnenm  we  chiefly  looked  after;  which  was,  that  repairing  from  time  to 
time  to  the  Window  to  fee  what  paft,  we  perceived,  that  for  2  or  ^  Da^s 
together  the  Mercury  in  the  featd  Leg  of  l^e  Gage  did,  tho*  very  flowly, 
defcendt^  it  appeared  to  be  near  a.  ^uart^  of  an  Inch  lower  than  at  ftrtt ; 
apd  probably  the  Depreffion  might  have  been  greater,  if  the  Experiment  had 
not  been  dimirb'd  j  whole  Event  yet  fcem*d  fufficiendy  to .  argue,  that  the 
Spring  of  the  yffr  contained  in  the  Cavity  of  the  Glafs,  and  communicating 
with  that  in  the  epen  Leg  of  the  Gage  or  Syphon^  was  weakned  in  Comparifbn 
of  that  in  the  clofed  Leg^  which  by  the  Hermetick  Seal  on  one  Side,  and  the 
^cl^ver  on  the  other,  was  kept  from  fuch  Communication.  And  I  was 
farther  careful  to  obferve,  whether  the  Depreffion  did  not  continue  at  differing 
dmes  of  the  D^,  and  found  it  to  do  fo,  as  well  at  Night  as  BtNaon^  though  ac 
this  laft  named  time  the  Sunjhined  hot  upon  the  Place  and  Feffels  too. 

This  Experiment  was  made,  in  all,  4  or  5  times,  though  not  always  with 
equal,  yet  ftill  with  fome  Succeis,  the  Mercury  in  the  feal*d  Leg  of  the  Gi^e 
being  fomedmes  more,  and  fometimes  kfs^  but  always  manifeftly  deprejt  ^ 
winch  Pbanomenon  was  confirmed  by. the  Obfervation  we  more  than  once 
made  pf  the  fudden  Return  of  the  ^iekfilver  to  its  former  Station,  upon  the 
unftopping  of  the  Glafs,  to  give  free  Admiilion  to  the  outward  j£r. 

8.  A  Mercurial  Gage  having  been  put  into  a  Conical  Glafs,  whole  Bottom 
was  covered  with  beaten  Q^aly  fome  Spirit  of  Vinegar  was  poured  in,  and 
then  the  Glafs  Stopple,  which  was  verv  well  ground,  dofing  the  Neck  cxaft- 
ly,  we  obfervcd,   tha  upon  thctworking  of  the  iMl?aj/?ri^ipw  Q^  the  CoraJ^ 

Sto^. 
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Store  of  AK^i^  were  for  a  good  while  produced,  which  fucceflively  broke. 
in  the  Cavity  of  the  Veflel;  and  their  Acceffion  fo  conftipatcd  the  ./Sr^ 
thatdiey  campreft  the  Air  imprifoned  in  the  clofed  Leg  of  the  Gage  three. 
Marks  or  Divifions,  which  I  gueiled  to  amount  to  about  the  third  part  of 
tk  Extent  it  had  before :  But  fome  Hours  after  die  Corrqfim  had  ceafed,  the 
Cmfr^  made  by  this  new  generated  Jir  grew  manifeftly  faiKter,  and 
the  imprifoned  Gage  Ar  drove  down  the  Mercury  again  till  *twas  diprefi 
witbin  one  Divifion  of  its  firft  Station ;  and  thereabouts,  or  a  little  lower^ 
continued  5  or  6  Days  \  fo  that  in  this  Operation  there  feemed  to  have  bcca 
a  double  Ompreffive  Power  excrdfed;  the  one  tranfient,  by  the  brilk  A^ta- 
tion  of  Vapmrs  or  Exbalaticns  •,  and  the  other  durable,  from  the  Jereal  and. 
Sfrinff  Particles  either  produced  or  extricated  by  the  Adion  of  the  Spirit  of 
Vinegar  upon  the  CoraL 

But  a  pretty  Quantity  of  Spirit  of  Vinegar  being,  put  upon  Minium^  it  con-. 
ttiucd  divers  Days  without  any  lenfible  DepreJjUon  of  the  Mercury  in  eij:Iier  ]>g^ 
nor  did  any  Change  appear  in  the  Gage^  upon  the  Removal  of  the  Stopple^ 
though  'twas  evident  by  the  great  Sweemels  acquired,  that  it  had  made  a  5^- 
fci«iof  a  great  Portion  of  the  Afiwffw.  ... 

9.  We  took  fome  Filings  of  Coppery  and  in  a  Vial  capable  of  holding  fome 
a  or  3  Ounces  of  Water,  we  poured  on  them  ftrong  Spirit  of  Sal-Jrmomack 
made  without  ^mck-Umey  tiH  the  Liquor  reached  near  an  Inch  above  them* 
This  was  done  about  the  20th  of  Juguft  on  the  Friday  before  Noon,  and  the 

i    foBomng  Mmdcsy^  prefently  after  Dinner,  it  had  acquired  a  deep  Wue  Tinfture^ 

j     and  loft  again  fo  much  of  it,  that  it  was  pale  almoft  like  common  Water  1 

ThciT  ro  fatisfy  a  Virtuofo^  I  unftopt  the  Vial,  defiring  him  to  place  his  Eye 

level  with  the  Surface  of  the  Liquor,  which  in  a  Minute  of  an  Hour,  or  left  , 

appeared  to  his  Surprifc  and  Wonder  to  have  acquired  a  deep  Blue^tinilun^ 

I     that  reached  downwards  to  the  Thicknefs  of  the  Back|of  a  Knife,  the  whole 

i     Lkjaor  becoming  of  the  like  Colour  in  4  or  5  Minutes  more,  and  thf  GlaTs 

!     bang  prefently  ftopt  again,  and  left  where  *twas  before,  appeared  pot  at  the 

I     End  of  9  Days  to  have  loft  its  ^nffure  j  thb*  now  and  then  within  that  Time 

it  feemed  manifeftly  paler  than  when  the  Vial  was  ftopt. 

10.  We  took  a  round  Vial,  holding  about  8  Ounces  of  Water,  and  having 
put  into  it  Filings  of  Copper  and  a  Mtrcuriat  Gage^  we  poured  on  the  Metal 
ftrong  Spirit  of  Sd-Jrmmiack^  till'  it  reached  to  a  good  Height  in  the  Vial^ 
wiuch  then  being  Hermeticdlyfeakd  up,  was  let  by  in  a  South  IVindcw^  where 
it  quickly  acquired  a  deep  Blue  Tin3ure :  There  it  ftood  about  1 2  Days, 
Wore  that  3V»5«rir,  which  decayed*  but  flowly,  did  little  by  little  grow  fo 
dilated  that  the  Liquor  was  pale  and  almoft  like  PTater  •,  during  this  Stay  of 
tbc  Glafi  in  the  Window^  the  Mercury  in  the  open  Leg  appeareil  to  be  im- 
;dWup;  and  when  after  9  a-Clock  at  Nig^t  (which  Time  I  chofe  to  try 
^hcxker  the  neiturnal  Air  would  have  any  thing^  to  do  with  the  Fhcenome^ 
«»»)  thchermetick  Seal  was  broken  off;  immediately  upon  which  there  was 
produced  a  Noife^  and  the  Mercury  in  the  Ihorter  and  clofed  L.eg  was  bri(k- 
ly  impeiled' upy  by  our  Guefi,  near  f  of  an  Incb  •,  anJ  tho*  the  Orifice  at  which 
the  Air  had  /^ecefs  was  fcarce  wide  enough  to  admit  a  middle-fiz'd  Pea,  yet 

withiu 


^  r  fi4o> ) 

"^  wSMn'  i'-Wif«rf^  and  fc^^'the  Suffece  of  tht^Liqiiof  ^Ing'jicW  fc<^,wecA- 

the  Eye- and  the  Cahdte,  appeared  to  ha^e  acquirbd  a,  very  lovely  and  JBur. 

07/(?«r,  which  reached  downwards  a  quarter  or  an*  Inch ;  fo  that  the  ViaJ 

feemed  fo  contain  two  very  difffering  Liquors  fwimming  ohe  on  another  •» 

and  the  Coloration  piercing  deeper  and  deeper,,  Within  5  Minutes  In  al|^  th^^ 

v^holc  liquor  had  attaineda  rich  Blue  Colour.  r      .    • 

Pneuonticai  '  LXXlX..  I.  To  fliinglc  divcrs  Liquors  together  by  Means  of  die  Air 

f^^Tni  P«^>  *^^  "^^^  employed  two  final!  Glafles,  whereof  tlie  one  could  en-, 

Dire'aeliy  tcr  jnco  thc.  t>dier»  and  the  leaft  of  the  Huo  was  fattened  to  the  Hook  of  an 

i!*  "9?^!'  Jb-on  k^tre^  and  the  greater  put  under*  it,  and  the  faid'^r^  was  lb  ordered, 

443.  '  '  chat  thcfc  Pui)0  Glaffes  were  a  little  dillant  one  from  aripthicr.     The  Rec^im 

was  of  a  Cylindrical  Figure,  of  which  one  End  is  all  (^cn>  .to  be  faftned  fof 

the  Cement  of  the  Pump  \  the  other  is  all  clofcd,  except  a  CnaaJl  Hole,  ha- 

^g  a  litdc  Edge  or  Brim ;   thro*  which  Hole  yoif  pafs  the  hooked  jrm 

Wire^  and  tye  an  EeUSkin  clofe  about  the  fame  %  and  three  or  four  Inches 

higher;  the  fame  5/b'»  is  alfo  to  be  tyed  about  the  Iron-Wirey  to  keep,  the 

ixterfkil'Air  from  entering  into  the  Recipient^  and  yet  without  taking  iwajf 

the  Liberty  to  ftir  therein  what .  you  will  by  means  of  the  Jron-Pf^re^  that 

B^  a'- Communication  inwards  and  outc^ards.    For  this  Puipofe  you  niuft 

cHufe  that  Part  of  the  Eel-SkiH  that  16  next  to  the  Head,  the  other  Pa^:t  being 

pierced  -with  many  Holes  with  Fahes  that  do  not  always  Ihut  welL 

•1^0  be  the  more  furfe  that  no  Air  enters  by  the  Ligatures  of  the  Eel-Ski»^ 
ydu  may  apply  a  TTobc  On  th^  Recipient  with  Cement,  and  pour  Water  into 
tlifis  Tubfc  tinta  the  £^A5fa»  be  quite  covered  therewith.  Care  alfo  muft  be 
had,  that  the  Hole  be  exSaftly  filled  up  by  the  Iron-Wire  \  for^  if  it  were  too 
big,  the  £^/-5i^/>»  would  be  thruft  into  it  with  great  Violence,  and  fo  hinder 
the  Liberty  of  raifing  and  finking  it. 

When  the  Recipient  was  evacuated  of  Air,  the  leflcr  Glafs  was  by  the  Iron^ 
ff^re  let  down  into  the  greater,  until  the  Liquors  they  contain  did  mingle 
theipfelves.  Thus  fome  Aqua-fmis  was  poured  into  the  upper  Glafej^  and  S^ 
rir^oi'ff^ne  into  the  lower,  and  the  JS^r/p/^/ was  fo  wellexhauftedof  Air^ 
that  the  Spirit  offf^e  boiled  up  with  great  Bubbles  (as  ufually  it  doth)  and 
the  Jqua-fortis  cafl:  fome  fiiiall  Bubbles.  After  that  both  theft  Liquors  were 
well  purged  of  Jir^  the  i^per  Glafs  was  funk  into  the  lower,  fo  as  that  the 
Spirit  of  JVine  was  mingled  with  die  Aqua-fortis^  At.  wliich  Inftant  there  was 
yetYeen  a  very  confiderable  £^«Z&'//^.      .  ..,.7 

'    Now  to  know  whether  the  Aqua-; fcrtis' gdvc  to  ji^f  Spirit  o(  l^ne  fam^ 
new  Vigour  or  Force  to  niake  it  bubble,  we  mbccd.  without  the  Recipient  fome 
Aqua-fortis  with  Spirit  of  fPine  5  the  Quantity  of  the  former  being  ibmewhat 
more  than  that  of  the  latter.  This  Mixture  being  put ;»  Facuc^  inftead  of  boit» 
ing  up  more  fl:rongly  than  the  Spirit  of  fFine^  (as  'twas  thought  it  wouldL 
have  done)  it  only  caft  up  fome  few  Bubbles :    Which  fliewed  that  the 
Ebullition^  which\was  feen  when  they  were  mixed  within  the  Vacuum^  is  of  die 
fame  Nature  with  all  thofe  that  are  made  of  Acids  and  Akalies.     For,  in  the 
very  inftant  that  they  are  mixed  diey  make  great  EbuUitions^  but  foon  afDer 
they  mortify  one  another,  and  lofe  the  Properties  they  had  befoft. 
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^Hs  alfo  probable,'  ^at  the  Aqua-fortis  and  the  ^^rit  of  Wiiii  wbuld  boH 
always  when  they  are  mingled,  but  that  the  Prcffure  of  the  Air  keeps  thia 
EbuUifton  from  being  fenfible,  and  appears  only  when  that  Preflure  is  taken  ofF^ 
•  When  you  employ  nSifiei  Spirit  of  Wine  inftead  of  Jqua-viU^  there  is  re- 
jquircd  a  greater  Quantity  of  Aqua-fmis  to  mortify  it. 

It  Was  alfo  experimented,  that  the  Solutim  of  commm  Salt  bofls  alfo  with 
Sfirit  of  fnHi^  being  mixed  in  Vacuo  %  and  the  Solution  of  Salt  Peter  yet  more*' 
The  fame  Experiment  was  alfo  made  with  common  Watet,  and  its  EbuUition 
with  Aqua-vititj  purged  of  Air,  was  alfo  found  to  be  very  greats  when  mixed 
in  Vacuo. 

Farther,  it  is  fomewhat  remarkable,  that  common  Water  doth  not  mortify 
spirit  of  Wnter^  as  Aqua-fortis  doth,  though  they  make  Ebullitions  with  it  al- 
moft  of  the  fame  D^ree.  The  Experiment  of  it  is  eafy :  For,  making  with* 
txjt  the  Recipient^  a  Mbcture  of  common  Water  and  Aqua^vit^y  this  being 
put  within  the  Vacuum,  bubbles  up  very  well,  though  the  common  Water  te 
there  in  greater  Quantity  than  the  Aqua-vita  -,  whereas  a  Mixture  of  Afua* 
Jortis  and  Afua^vita  did  not  there  bubble  up  at  all. 

After  this,  the  Experimientcr  being  defirous  to  fee  whedhfer  thcfe  EbuU 
Mtians  did  make  ne%»  Air,  he  put  in  the  Recipient  a  Gage  (that  is  a  Glafs 
Tube  fiU*d  cither  with  Water  freed  of  Air,  or  with  Mercury  lerving  to  mea- 
fure  the  Quantity  of  the  Air  in  the  Recipient)  which  was  4  Inches  long, 
and  obferved,  diat,  at  the  Inftant  when  the  Liquors  were  mingled  together > 
the  fVaSer  in  the  Ga^e  rofe  very  nimbly  to  the  Top  of  the  G^e  5  and  then 
drawing  out  this  new  Air  that  was  made,  he  made  the  Gage-Water  iubfidc 
again  by  Degrees,  in  like  manner  as  when  the  common  Air  is  drawn  out  r 
And  by  this  means  it  was  feen,  that  all  thefe  kinds  of  Ebullition  nftade  art 
Air  whkrh  expands  itfclf  like  common  Air.  Yet  it  is  very  remarkable,  that 
the  Air  which  is  made  by  thefe  Ebullitions  is  not  of  the  fame  Nature :  For 
at  hath  been  found  experimentally,  that  the  Air  formed  by  the  Mxture  of 
^jlqua^fartis  and  G^^r  remains  always  Air,  and  always  keeps  vi^thtWatef 
in  the  Glafs  at  that  Height  to  which  it  raifed  it ;  but,  on  the  contrary,  that 
j&r,  which  hath  been  produced  by  the  Mixture  of  Oyl  of  Tartar  and  Oyl 
of  Vitriol  J  is  almoft  alt  deftroyed  of  itfelf  in  the  Space  of  24  Hours ;  infomuch 
that  in  the  Recipient^  24  Hours  after  the  EbuUition  had  been  there  made,  there 
was  not  found  much  more  Air  than  there  was  before  the  fame  was  made. 

2.  Mr.  B(rfk  (as  *tis  recorded  in  the  Journal  Book  of  the  Rcyal  Society j  April 
30.  1668.)  gave  an  Account  to  the  faid  Society  of  the  Experiments  he  had 
then  made  about  generating  new  Air,  or  extricating  that  Air  which  was  lurk- 
ing before  in  feveral  Bodies :  At  which  Time  he  mentioned  alfo  fome  ways  of 
examining,  whether  the  Subftance  thus  produced  be  true  Air  or  not. 

And  long  before  that  Time,  viz.  An.  1664.  March  the  15th  (witnefs  the 
izm^  Journal)  Mr.  Boyle  mentioned  to  the  R.  Society,  that  Corals  or  Oyfter- 
Shells  pounded,  and  put  into  (AfiiWi  Vinegar,  might  prove  fit  Subftances 
to  produce  j&r,  wholefom  for  Inspiration.  At  which  Time  he  alfo  propofed^ 
that  fome  fit  Animal  might  be  put  into  a  Receiver  of  his  exhaufting  En- 
^ne,  and  the  Air  pump'd  out  till  the  Creature  grew  fickilh>  and  that  then 
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fomc  rnw  /6r  iroghc  be  produced  in  the  Receiver'hy  a*  Conttiwnce  dF  mddng 
HftiWd  Vinegar  ni^rk  upon  the  Subftances  before-menck)ne4»  to  fee  whether 
by  this  means  the  Animal  would  recover. 

About  which  time  Sir  Chr.  Wren  alfo  fii^efted,  to  p\)t.  a  ./^^//t^  Li- 
quor in  a  Glafs  Ball,  and  to  fk  a  Step-Cock  to  it,  and  tye  a  Bladder  abouc 
the  Top  -of  thcf  StGp-Gack  %  by  which  means  the  Mr^  to  h^gpttrated  by  thc/"^- 
fftenting  Liquor,  would  pafs  into  the  Bladder^  and  upon  the  turning  of  the 
Stcp'Cock  be  kept  there  in  the  form  of  Jir.  Mr.  fkok  $lfo  mentioned  fe- 
yeral  LiquQfS,  which  by  their  working  upon  one  another  wQuld  produce  an 
Jir  5  as  Oyl  of  I'artar  and  Vitriol  %  Spirit  of  Wine  and  Turpentine,  .And  the 
lame  niade  before  the  R:  Society  the  following  E>(pcrimeBt :  'We  took  a  com- 
mon Giaiis  Vial  with  two  Pipes,  and  iovcit^ovindktdO^iJien'^htlti.^vAAquar 
fortis  J  and  as  fbon  as  the  lattjer  was  by  one  of  thofe  Pipfl^ -^poured  upon,  the 
iorm^r,  afid  the  Hole  flopt  with  good  Cement^  the  Ei^hip^^  caufed  by  .the 
Sbeilsyhdhg  corroded  by  the  Jqtu^forHsj  ^id  in  a  very  little  Time  Uow  up  the 
Bladder,  tycd  on  thp  other  Pipe,  fo  as  to  fwell  it  very  plump  with  Ar ; .  which 
Expanfion  remained  till  theSociety  rofe.  They  afterwards  prder'd  the  fatd  Yeflcl 
to  be  carefully  lockMup  till  their  next  Meeting,  whkrh.. being  the  Week  after, 
the  Bladder -was  then  found  fomewhat  (hrunk.  The  likeJB^eriment  was  nude 
with  Biittled  Ale,  fuppofed  to  yield  mqre  wholefom  Air  for  Refpiration. 

3.  One  Day  we  mingled  equal  Parts  of  jqua-firtis  and  Aqua-vita '\  and 
haviRg  put  two  equal  Quantities  of  this  Mixture  in  two  fmali  GlaflSes  wkh 
two  (qual  Bits  of  Iron^  one  into  each}  opeofrthe  Glafie$  was  included  in 
VacuQ.  Then  there  was  fcen  a  very  great  EbuUitimy  and  the  L^uor  became 
^Af^,  .whi}ft  that  which  was  left  without  the  Recipient  wrought  almoft  no«- 
tHing>  but' remained  always  tran(parent,  and  rather  white  than  black.  After 
thefetwoGlafif  5  had  flood  thus  12  Hours,  that  which  wa$ /^ /^iE7r«0  was  ta- 
ken wtj  ^nd  we  found  that  the  Iron  was  aJmoft  all  diflblyed<i  whereas  the  other 
was  very  iittle  diminiflied.  This  Experiment  fucceeds  quite  contrary  whea 
'tis  n^ade  with  Jqua-fortis  ^lone  and  G^r  \  for  then  the  Diffolutim  is  lels 
within  the  r^«tfw,  than  without  it. 

We  naade  foriie  other  Mixtures  of  diverfe  Lkjuors,/wJiich  make  t\o  EAmI- 
liiion  at  ^U  in  Vacuo^  no  more  than  they  do  in  open  Air.     Oyl  of  Olives  makes 
none  neither  with  Vin^ar^  nor  with  ^irit  of  Wine,  at  ,the  inftant  that  they 
mingled;  neither  doth  the  f^id  Oyl  mortify  the  Spirit  of  Wine.     Only  this  we 
obfervjjd  one  Day,  that  having  mingled  toother,  without  the  Recipient^  fome 
of  that  Oyl  and  Vinegar  apd  Spirit  of  Wine^  and  put  this  Mixture  in  Vacuo^  ic 
did  not  boil  up  To  Ibpn  as  when  th^r§  was  no  Oyl  \  but  then  the  Bubbles. 
which  it  made  afterwards  were  Ingger,   and  they  began  to  appear  ag^n  from 
Time  to  Time,  fo  that  fome  of  tli^m  were  fcen  a  Quarter  of  an  Hour  aft^r 
the  Recipient  had  been  evacuated.     Poflibly  this  may  come  to  pafs,  becaufe- 
that  the  Oyl^  fwimming  on  the  Top,  retains  the  more  volatile  Parts  ofthe  Spi^ 
ritqfWinei  which  elfe  would  fly  away  as  foon  as  the  ^  is  begun  to  be 
pump'dout,  and  at  the  fame  Time  it  hinders  the  Surface  of  the  Liquor  b<^- 
low  from  eafily  rifing  up  into  Bubbles,  becaufe,  to  make  them  do  fo,  the 
Parts  ofthe  O7/,  that  fticks  clpfc  to  on?  another,  muft  be  feparated.    When.. 
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Hierefcve  the  vrfatile  Farts  are  gathered  together  m  a  fuffldent  QiTantitj^, 
able  to-  furmo^nt  the-Kefiftance  which  the  Oyl  makes  to  'it,  thejrifluc  but 
uttb-much  more  Violence,  than  if  nothing  had  retained  them. 

All  thefe  EMRtions^  hitherto  fpokcn  of,  ^t  greater  in  Vacm  than  m  tJie 
i^inAir:  But  with  i/W  it  is  not  fo.  For,  taking  two  equal  Glafles  with 
two  equal  Qjantities  of  Water ^  and  putting  the  one  of  thcnrr  in  Vaato^  tfi« 
odier  in  the  free  Air,  there  t*as  let  fall  into  both  at  tlie  lame  Time  twa 
equal  Parcels  of  Ume^  one  into  each,  and  it  appeared,  that  that  which  wai 
i»  VacMo  did  indeed  throw  up  fome  big  Bubbles^  but  yet  fewer  of  them  thart 
thai  which  was  in  the  Air ;  and  having  taken  it  an  Hour  after  out  of  the 
Ruipient^  and  ftirred  the  Ume^  it  was  found  to  have  only  the  Confiftence  of 
Drir/,  whereas  the  other  had  the  Confiftence  of  Jlaked  Lime.  The  Reafon  of 
whkh  may  perhaps  be,  that  the  -volatHe  Sails  of  the  Lime  do  exhale  whilft  thd 
Recipient  h  emptying. 

There  was  alfo  fome  Plaijfer  of  Paris  flaked  in  V^acuoy  and  the  EhidUtiott  of 
i^did  there  appear  much  more  thart  it  doth  in  the  open  Air.  When  it  is  not 
touched,  the  Bubbles  that  iflue  out  leave  great  Holes  in  it,  and  then  it  fettlcj 
iFfery  ufteven- ;  but  taking  care  to  ftir  it  vntil  the  Bubbles  be  come  forth,  and 
prdBngit  when  it' begins  to  fttrie-,  it  becomes  very  fmooth,  and  hath  not  fa 
many  Htde  Hides  as  the  commm  Flaifter.  • 

I  took  one  Day  a  fmall  Recipient^  and  inftead  of  the  Iron  H^tre  I  pafifed  in- 
to the  little  Hole  a  Sprig  of  a  known  Plant,  which  was  Balm,  fo  as*  that 
the  Tijpof  the  Plant  was  within  the  Recipient^  and  the  Rjoots  without.  Then 
I  clofed  the  reft  of  the  Hok  with  Cement,  and  whfcn  I  had  taken  away  my 
Uttk  emptied  Receiver,  with  the  Plant  half  fhot  up  therein,  I  put  the  whole 
intO'a^great  Gkfs  fiHM  with  fPat^,  the  Root  being  downwards ;  and  I  hvr 
that  there  were  formed  little  Heater  Drops  upon  the  Leaves  that  were*  in  Vdcm. 
I  left  it  ten  Ifeys  in  this  Condition,  and  durmg"  that  Tmie  there  were  entred 
about  two  Spoonfuls  of  Heater  intb  the  Receiver,  anrd  in  all  Appearance  this 
WiUer  had  prefled  through  the^  Plant  Yet  there  appeared  no  more  any  Dj-ops 
tip^i  the  Leaves  -,  but  that  might  very  well  come  from  the  groflfer  e^cremen^ 
tiiiaus  Matter  that  irf  in  the  Water,  which  had  ffoppM  the  Conduits.; 

After  this,  to  know  whether  any '  Air  had  been  formed  there,  I  replaced 
the  Receiver  upon  the- Engine,  and  having  whelmed  a-bigger  upon  it,  I  faw" 
there  was  but  very  little  Air  foriped  in  the  fmall  one,  becaufe  the 'great  R^i- 
pient  was  almoft  all  empty  before  the  Aif  included  in  the  little  one  could  Hft  it 
up.  Yet  at  laft'it  did  raife  it,  and  I  inclined  the  Engine,  to  the  End  that  the 
little  Recover  might  not  be  applied  to  its  Cover,  when  I  (hould  let  the  Air  re- 
enter 5  and  after  this  Manner  both  the  Recipients  were  filled  in  the  fame  Time. 
Then  I  looked  upon  the  Leaves  of  the  Plant ;  they  were  not  withered,  though 
thcjr  were  not  grown ;  only  the  Leaves  had  in  the  Middle  a  little  changed 
their  Colour,  and  had  a  Smell  fomewhat  fowrifh  \  but  the  next  Morning 
the  Plant  was  quite  fpoiled.  We  may  believe  that  the  Preffure  of  the  Air 
had  made  the  Water  enter  into  this  Plant  with  fo  great  a  Violence,  that 
thereby  it  had,  as  it  were,  mortified  the  Parts,  efpecially  in  the  Middle 
i«bere  the  Leaves  were  moft  tender ;  but  this  Water  ftilf  kept  the  Leaves,  ex- 
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tended^  and  fo  they  withered  not  s  but,  when  the  Air  cfllne  to  aft  upon  dtem^: 
the  Parts  of  the  Plant  which  had  fo  much  fufiered  were  foon  corrupted  by  it. 
For  'tis  very  probable,  as  well  by  this  Experiment,  as  by  others  hereafter  ccv 
he.mendoned,  that  the  Air  is  a  E^lvent  which  corrupteth  Bodies. 

This  being  done,  I  made  the  Experiment  the  other  Way,  that  is,  with> 
the  Leaves  in  the  Air,  and  the  Roots  in  a  BoUk  of  fTaier  that  was  in  Vacuo  % 
and  immediately  I  faw  Air-Bubbles  ifiuing  out  at  the  End  of  the  Tail  in^ 
Vacuo.  After  uiis  I  put  Water  upon  the  Leaves,  to  fee  whether  this  Air 
came  ftt>m  thence,  and  I  faw  indeed  foon  afttr  that  thefe  Bubbles  began  to^ 
ceafe ;  and  having  taken  away  the  Water  wherein  the  Leaves^  were,  1  law 
that  the  Bubbles  began  to  iflue  out  at  the  Tail  as  before :  And  I  faw  them 
ftill  come  out  24  Hours  after,  but  ia  Uuk  Quantity ;  and  at  length  it  quite 
chafed.  During  thefe  24.  Hours  the  Roots  did  lengthen  about  four  Lines,  that 
is,  one  Third  of  an  IncB^  wiuch  is  litde  lefs  than  they  ordinarily  do  in  the  ^ir^ 
1  kept  the  Plant  in  this  Condition  for  four  Doj^  upon  the  Engine^  and  took 
care  fi^pm  Time  to  Time  to  draw  out  the  Air  that  entered  into  it  by  thc: 
Leaves  \  and  then  it  began  to  wisher^  and  the  Rjoots  (hot  no  more« 

Another  Time  I  put  pwo  I'wigx  of  Baimr  each  into  a  Vial,  full  of  Watery 
and  at  the  End  of  5  Days,  when  I  faw  manifefUy^  that  they  both  (hot  Ri^ots^  I 
included  in  the  Vacuum  that  oi  the  7wo  which  had  ^^hngcft.Roots^  without 
taking  it  out  of  ita^ViaL    At  the  end  of  three  BaySy  obferving  that  it  was 
wittered  in  Vacuo^  I  took  it  out,  and  changed  the  Vials  of  the  Twigs^  to* 
fee,  whether  that  which  rem:uned  in  the  Air,  and  did  thrive  very  well  in, 
common  IVaier^  would  alfo  thrive  in  Water  freed  of  jUr ;  and  whether  thac 
which  was  wither^ din  Vacuo  would  revive  in  thc  common  Water  and  in  Air., 
Four  Doj/s  after  I  found  the  Twig  that  had  been  i^  Vacuo  quite  fpoiled,  and; 
the  other  ftill  verdant,  but  not  thriving;  and  I  obferved,  that  it  did  not  be«: 
ipjn  to  Ihoot  in  the  Wator  freed  oij^r  till  tenDaj/s  after  it  had.  been  putin. 

This  Experiment  drew  another  after  it,  to.  know  whether  the.  Water  pur^ 
ged  of  Ait  were  lefs  fit  than  common  Water  ta  make  Plants  vegetate.  For 
this  End  I  took  two  Vials  fiill,  the  one  of  Water  purged,  the  other  of  com- 
mon Water,  and  having  put  a  Twig-  of  Balm  in  each,  I  left  them  both  irn 
the.  Air.  !  found,  that  the  Twig  in  the  common  Water  fhotatthe  end  of 
Six  Days,  and  in  Water  purged  fliot  this  Time  neither  but  ten  Days  after  it  hadt 
been  put  in. 

I  repeated  this  Experiment  once  more,  and  I  was  much  furpriard  to  lce» 
that. the  3w^  in  the  Water  freed  of  Aw  begyn  this  Time  to-flioot  the  3d 
Day^  and  the  other  ia  thc  common'  Water  ftill  the  6th  Day,    But  this  was, 
remarkable  herein,  that  the  Tm^  in  the  Water  purged  fhot  no  more  but  one- 
Moot,.^  wbich.grew  very  long,  ami  on-,  the  9th  Day  onl/  it  began  a  little  ta 
ihoot  anpchcr,.  which  lengthened  but  one. Line  in  two^  Days,  whereas  the  Twig  • 
in  the  commoa  Water  had  then  9,  or  10  Ra»ts^  which  were. all  V£jcy  long,, 
having  always  lengthened ^z;^Z-;>t^j  or  more  in  a  Day. 

Although  this  Experiment  appeared  at  firft  contrary  to  the  precedent,  yet  it 
ftill  confirmed  the  firft  Thought,  to  wit,  that  the  Air  wWeh  is  mixed  in  com- . 
men  Water  ferves  for  Vegetation^  confidering  the  little  Root  which  the  Tw^r 
fliot  in  the  Water  dcanfed  of  Air.  After,* 
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Afto-'this,  I  made  ibmeEkpemimtsupoB  harder  l^Cs.    One  Day  I  put 

a  green  Piece  of  Saibw^Fifodj  part  in  the  Air  and  part  ip  Vacuo j  after  the  Mann- 

ner  abore  defcrib'd.    I  put  into  Water  that  Part  which  was  in  the  Air,  and 

the  Water  prefendy  be^  to  mount  and  to  pafs  through  the  Middle  of  the 

Wood,  and  inccflimdy  fornied  Bu^iles  in  the  Receiver.    Thefe  BuhUes  con* 

Qnued  thus  for  the  Space  of  24  Hours ;  and  certainly  it  was  the  fFaier^  which^ 

paffiiig  through  the  fVcod  was  in  part  changed  into  Jtr.    For  I  made  the 

fimc  Experiment  mth  a  Piece  of  Bufe^  and  the  Water  mounted  alfo  and  paf- 

led  through  it,  but  it  formed  no  Bubbles.  Mean  time,  if  there  be  Vahes  in  fVood^ 

dicy  muft  needs  be  unable  to  rcfift  the  Prejfure  of  the  jlir  j  for  I  have  noted 

in  SdUow^  as  well  as  in  Elm^  that  the  Water  pafles  thro*^  them  with  the  fame 

Facility  what  End  fbcver  you  put  in  Vacuo. 

One  Day  atfo  I  put  the  upper  £t$d  of  a  litde  Elm  Branch  in  the  Vacuum^  and 
the  lower  End  in  the  jUr.  This  /«;^  End  I  trenched  in  Water,  as  I  had  done 
the  Roots  of  Bahn  befoie :  But  it  was  a  whole  Hour  before  there  appeared, 
any  Drop  oS  Water  upon  the  BJ/m-Leames  in  Vacuo  ^  whereas  upon  the  Balm^ 
Uaoes  die  Drops  appeared  prefcntly.  The  Caufe  of  which  may  be  the  Hard- 
nds  of  the  Ekt-fVood.  But  I  know  not  why  Water  paffinc  thro*  Wood: 
bcnv^  Bubbles^  and  in  pailing  thro'  Leaves  forms  nothing  but  Dlrops. 

I  made  alfo  the  Experin^ent  the  other  Way,  that  is,  the  Leaves  in^the 
Water  without  the  Recipient^  and  the  lower  End  of  the  Branch  in  Vacuoj  and 
I  faw,  that  there  paiTed  nothing  for  two  Hours  time ;  infomuch  that  I  cut  a  litde 
oi  the  upper  End  of  the  Branch  which  was  very  tender,  and  then  indeed  I 
faw  a  little  Moifture  appeap  at  the  End  that  was  in  VacuOj  but  that  enough 
only-  to  form  one  Drop,  and  there  appeared  no  Bubbles  of  Air,  Then  L  cue 
the  Branch  yet  a  litde  lower,  and  then  there  was  formed  one  Prop  of  Wa« 
ter  at  the  End  that  was  in  Vacuo^  but  it  fell  not.  And  havings  cut  the  Branch 
](C£  a  litde  more,  the  Drop  of  Water  fell  down  in  Vacuo.  This' (hews,  that 
they  were  not  the  Vahes  of  the  Plant  that  hindred  the  Water  from  paflTing 
whUft  the  Branch  was  entire ;  but  rather  that  it  was  the  great  Tendernefs  of 
the  Leaves,  fuffering  therafclves  to  be  compreffed  by  the  Prcffure  of  the  Air, 
and  that  fo  the  Water  could  not  infinuate  itfelf  between  their  Parts* 

Apr.  3,  1673,  *  I  included  an  -^/)/>i^,,  which  had  a  litde  Speck  of  Rottennefs,  ]J^"V£/*^ 
and  feme  Water  in  the  fame  Recipient^  thereby  to  promote  the  Corruption^  in  Experimenti. 
cafe  any  Ihould  come  to  pafs :  But  I  have  not  found  that  ^ny  Change  happened  ^anjf^ii' 
to  it  iince  that  Time.  ^e  Yei 

Jun.  7.  I  included  in  z.  Receiver  two  Nofegajfs  of  Rofes^  one  fufpended  at  the  "^^ 
Top,  die  other  having  its  Tail  in  a  litde  Veffel  full  of  Water,  I  alfo  put  in 
the  fame  Receiver  sl  Gage  4  Inches  long,,  ta  know  whether  any  Air  would  be 
there  produced.  Two -Days  after  I  found  my ^Rofts  a-little  withered,  and  the 
Water  already  rifen  to  8  or  10  Lines  near  the  Top  of  my  Gage  ;  and  after  that 
the  Changes  of  thefe  Flowers  became  lef&.  fltill,  fo  that  at  this  prefent  time  they 
are  not  much  more  wither*d,  and  the  Water  of  the  Gage  is  by  3  or  4  Lines 
nearer  the  Top,  The  Rofes  which  lie  dipt  in  the  Water  are  as  much  withered 
as  the  others,  and  as  foon.  Other  Rofes^  which  1  had  included  at  the  fama 
Xime^.  but  with  Air,  grew  mouldy  in  Icfs  than  eight  Days. 

At 


At  m>&fft  iJme  I  liicncnkd  one  fingle  Jiofi-Satfm  h  a  v^y-  little  Gkfs, 
w  learn  whether  it  wo^ld  keep  it&  Scene  At  the  End  of  15  Days  it  loob?d 
a  tittle  leis  frefk,  buir  was  not  at  all  withered  ;  and  having  taken  it  ou^,  i  found 
ft  had  fBll  its  good  Sm^y  but  after  chat  ic  loft  both  Cal<Hfr  and  SffiO^  in  ktk 
than  twoTlours.  I  niuft  aUbar&i^  that  its  Leama  did  not  s^pear  moift:  in 
the  VacUim^  but  they  look'd  sd)  moiftas  ibwi  as  they  were  in  the  j6r:  Whick 
fliews,  that  the  Parts  of  the  Leases  had  a6ked  at  ^srings^  like  as  Spm^ 
do^  and  that  the  Weight  of  the  Air  cosnipg  to  preto'  upon  them,  did 
exprefs  the  Humidity,  which  had  infinuated  i&f  between  the  Parts  thus  er«- 
panded. 

I  didalfo  include  fome  Gilfy-Bowers^  which  changed  but  yerf  litde;  ontf 
they  looked  as  if  they  had  been  dipped  m  Water* 

Having  included  {omc^Sira^erriiSy  at  the  End  of  two  Days  they  lookM  !efs 
frefii;  but  after  that,  feeing  they  changed  no  more,  I  took  theni  out  of  the 
Vacuum  after  they  had  been  there  15  Days.  They  bad  ftiW  the  SmA\  and 
Tafte  of  Strawberries  \  but  they  had  alfi>  contracted  ayery  ungratefiQl  Tafte 
of  the  Cement  which  I  then  employed  to  dofc  them  ui>  with, 
rtxxiv  ^^  another  time  I  put  fome  Strawkefries  wkhout  Cement,  making  wfe  of 
'  a  Skin,  after  the  Manner  dcfcribed  formerly,  and  I  th^n  obfervcd  nothing 
new^  except  that  their  Tafte  kept  good,  but  was  a  little  ibwrifh,  and  that 
they  yielded  a  littie  Water. 

Jun.  24.  I  included  fome  Cherries^  to  the  Number  of  25  or  30,  in  a  Re- 
eeiver  which  was  almoft  fiird  with  them.  They  all  burft  but  two.  Two  Dojfs 
after  they  had  a  little  changed  their  Cobur,  and  thofe  two,  that  before  re- 
mained whole,  were  not  burft  like  the  reft.  After  that,  I  oWerved  no  more 
change  in  them. 

Jul.  20.  I  included  in  the  Vacuum  one  Cherry ^  with  eleven  great  Currants. 
The  Cherry  burft  prefcntly,  and  after  that  I  found  it  not  changed,  only  it  ap- 
'   peared  tUmed,  as  the  Currants  alfo  did  :  This  is  a  B^innmg  of  Putrefaftion^ 
which  may  be  imputed  to  the  Air  that  remains  in  the  Receivers. 

Jul  27,  I  included  in  the  Vacuum  four  Rasherrtes  and  three  Currants.  Thi 
latter  appeared  alio  to  be  turned,  and  the  Rasherrtes  looked  lefs  frelh  than 
they  were.  But  'tis  now  more  than  five  Months  that  I  perceive  no  Change 
in  them. 

Hitherto  I  had  employed  none  hot  fmaS  Receivers^  which  did  juft  hold  Aat 
little  Fruit  I  put  in  them,  and  the  red  Currants  leem'd  to  keep  well  enough  ; 
fo  that  one  Day  I  filled  a  great  Glafs,  of  the  Figure  of  cupping  Glaffes^  with 
them,  hoping  to  keep  that  as  well  as  thtfinall  Receivers.  But  I  was  furpriz*d 
five  Days  after,  to  fee  that  Bubbks  were  formed  in  the  Turpentine  which  I  had 
put  about  the  faid  great  Glafs  in  the  Place  were  'twas  fattened  to  its  Gww, 
and  that  thefe  Bubbks  were  burft  outwards  ;  and  afterwards  having  feen  that 
the  C&ver  held  faft  to  the  Bolt-head  no  longer,  I  made  no  doubt  of  the  Cur^ 
rants  having  produced  Air  enough  to  lift  up  the  faid  great  Glafs,  and  to  form 
in  the  Turpentine  the  Bubbks  I  had  feen.  I  was  confirmed  in  this  Thought, 
when  I  found  by  the  SmeU  that  they  had  fermented.  They  were  yet  good, 
except  fome  diat  had  loft  almoft  aU  their  Tafte,  and  all  thdr  Acidity.     . 

The 
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no  more  but  one  Ckerry^  <)f  that  Kind  we  caii  ^arreauxj  and  cme  red  CurrMti 

Tliefe  Fruks  yielded  ^fo  Air  eooagb  to  lift  up  thdr  Recwotr  7  Days  afttt* 

they  had  bctm  lncli<ded  themin :  And  having  reiterated  this  jtxpenmenty  I 

found  the  fame  Succefs;  oniy  this  Tecood  Time  the  Receiver  was  nek  lifted 

up  till  the  I  ith  Day.     This  EStSb  is  rather  to  be  afcribed  to  the  Cherry  than 

tbe  QtrroHt^  becaufe  I  have  kcft  Currants  to  the  Number  of  1 1,  in  a  fmall 

QhfSt  and  they  did  not  raife  it  up.     Whence  it  follows,  that  the  BigarreaM 

yield  much  more  Air  than  acid  Fruit. 

Another  time  T  included  foAie  of  die  fame  Kind  of  Cherries j  a  whole 
ffOit  Gldis  full,  and  found,  that  from  the  fccond  Day  they  had  yielded  Air 
enough  to  lift  up  the  Cwer.  I  took  away  Part  of  the  Cherries ^  and  included 
the  reft  ag^n. 

This  fccond  time  they  did  not  raife  the  Glafs  till  the  8th  Day.  The  Chef^ 
ries  looked  fair,  but  they  had  loft  much  rf  their  Taftc,  and  afterwards  thej^ 
were  fpoiled  in  lefs  than  an  Hour. 

I  did  alio  one  Day  include  three  Pears^  of  that  Sort  we  call  RmffeleteSy  in 
a  like  figured  Glafs,  which  could  hold  no  more.  They  lifted  up  the  Glafs  at 
the  end  of  five  Days,  and  they  were  not  changed,  only  one  of  them  was  a  lit- 
tle fofter. 

Another  time  I  put  a  Peach  in  fuch  a  Glals  emptied  of  Air  with  a  Gage  to 
it  ;  and  I  found,  that  the  firft  6  Hours  the  ^ickJUver  in  die  Gage  was  riieii 
about  an  Inch.  Yet  it  was  not  till  the  13th  Day  that  the  Glafs  was  lifted  up  ; 
and  the  Peach  appeared  to  have  kept  very  well  till  then  \  but  after  that,  it 
rcMed  in  a  very  little  Time. 

I  did  once  put  fome  Bread  yvxth  zGags^  but  I  found  not  that  for  the  Space 
rf  a  wh<^e  Month  it  had  yielded  any  Air,  fo'  that  I  took  it  out,  and  found 
it  yet  good  ^  only  it  had  a  little  tafte  of  Muftinefs^  which  yet  appeared  not  at 
all  to  the  Eye,  and  whereof  the  Caule  may  be  afcribed  to  that  little  Ait 
that  might  reft  in  the  Receiver. 

One  Day  I  included  a  Piece  of  roafted  Mutton  with  ^  Gage,  and  found; 
that  in  4  Days  it  had  yielded  no  Air,  but  after  my  Abfence  of  6  Weeks,  I 
&w  the  Mercury  was  rilen  to  the  Middle  of  the  Gage,  and  having  taken  ou£ 
the  Meat,  I  found  it  of  a  very  ill  Smell. 

Two  Days  after,  I  included  a  Piece  rf  r/we?  Beef^  and  a  Gage  with  k,  and 
I  faw,  that  in  2  Days  the  ^ickfiher  was  rifen  an  Inch  in  the  Gage ;  and  after 
6  Weeks  Abfence,  I  found  the  Mercury  was  got  almoft  to  the  Top  of  th^ 
Gage^  and  that  this  Meat  had  contradcd  a  much  worie  Smell  than  that  whiclk 
bad  been  roafted. 

I  Wo  kept  for  15  Days  a  Piece  of  frejh  Butter  in  Vacuo^  and  I  found,  that 
it  finclt  more  ftrong  than  when  I  firft  put  it  in  r  But  yet  it  could  be  ftiB 
eaten  upon  Bread,-  whereas  another  Piece  of  Butter^  which  at  the  fame  Tim^ 
I  had  kept  in  the  Air,  wasaltc^ether  unfit  to  be  eaten. 

One  Day  1  covered  a  Receiver^  whofe  4th  Pare  was  fiird  with  Water,  and  n.  ns.  p. 
the  reft  all  empty.     I  put  it  over  the  Flame  of  a  Candk^  and  faw  that  the  ^^^ 
Water  boiled  very  quickly,  yet  the  Glais  not  much  heated  >.  fb  that  the  ff^a- 
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Ittt  boQed  near  a  qaartef  oF  an  Hoqr,.  with  a  great  EhiMttiM]  •  and  the  Glafs 
yms  no  mdre  than  tepid.  I  then  took  it  away  from  die  Flame,  and  faw  thac 
die  ff^aiir  continued  a  very  great  while  boiling,  and  that  it  b^an  again  from 
TitnetoTime.  I  then  belied  that  the  Vapors  which  had  been  railed  into 
the  Air  were  recondenfed  by  the  Cfbld,  and  that  that  made  the  bet  Water 
h^Ue  up,  Bs  Water  ufually  doth  when  'tis  put  into  the  Engine^  and  the  Jir 
that  preflcsit«xhaufted.  Mean  Time,  I  haif^e  fince  made  the  Experiment 
with  a  Gage,  and  I  did  not  perceive,  that  all  the  Bukiles  that  ifTued  out  of  the 
Water  made  the  Hiercury  rife  to  Senfe. 

. '  After  this,  I  Irft  my  Receiver  expofed  to  die  Froft,  and  I  found  that  the 
i^  which  was  made  therein  was  not  yet  quite  free  from  Buibks^  though  the 
Water  thereof  had  boiled  in  the  Vacuum^  which  one  would  think  fhould 
have  drhren  out  all  the  Air  -,  yet  the  Bubbks  were  there  far  lefs  numerous  than 
iH  Ice  made  of  ordinary  Water,  I  perceived  not  that  the  S^uUkfilver  was 
much  rifen  in  the  Gage.  Afterwards  I  melted  this  Ice^  and  put  the  Water 
abroad  to  freeze  again,  ftill  without  taking  it  out  of  the  Vacuum^  and  I  found 
that  this  fecond  Time  it  was  very  much  freer  from  Bubbles.  The  Glals  did 
ijiOt  break  5  .but  becaufe  it  was  fomewhat  conical,  we  could  not  know,  whether 
it  remained  whole  upon  the  Account  of  its  Figure,  or  becaufe  that  the  Water 
which  was  frozen  within  was  freed  of  Air. 

After  this,  I  mzAt  Spirit  oi  Wine  boil  in  Vacuo  m  the  fame  Manner  I  did 
the  Water,  and  I  faw  that  it  boilM  much  fooner.  It  made  the  Mercury  rife 
about  an  Inch  in  the  Gage.  Th^  I  took  it  from  the  Fire,  and  faw  it  conti- 
nue in  its  Boiling  -,  and  even  finking  the  Receiver  into  cold  Water,  it  there- 
upon boiled  much  more  ftrongly.  One  would  think  this  proceeded  from  an 
Antiperiftajis\  but  we  have  more  ground  to  fay  it  came  from  hence,  that  the 
Vapors  or  the  Spirit  were  condenfed,  and  fb  made  the  Receiver  more  emp- 
ty ;  which  is  fufEcient  to  make  the  Spirit  of  Wine  boil,  even  tho*  it  were 
not  hot.  The  ^ickjiher  did  in  two  Hours  fubfide  again,  to  near  half  a  Line 
as  low  as  it  had  been.  Then  I  put  the  Receiver  over  the  Flame  again,  and 
pl^de  the  Mercury  rife  more  than  two  Inches  5  but  then  the  Receiver  cracked. 

One  Day  I  took  a  Tube  of  Plaifter  of  Paris^  open  at  one  End,  and  clofe  at 
the  otlier.  I  applied  the  open  End  to  the  Cement  as  I  was  wont  to  do  Re^ 
ceivers  *,  and  I  faw  it  was  not  pofllble  thus  to  exhaufl  it,  becaufe  the  Air  did 
fafily  pafe  thro*  the  Plaijler.  I  put  therefore  a  Tube  of  Iron  on  the  Engine^ 
{o  as  having  filled  it  with  Water,  the  Tube  of  Plaifter  was  covered  there- 
with, and  then  ha;ving  caufedthe  Pwnp  to  be  plied,  1  found,  that  the  Water 
^id  pafs  as  eafily  thro*  the  faid  Plaifter.  I  therefore  covered  it  with  Fenice^ 
Turpentine  inftead  of  Water ^  and  then  I  faw  that  it  evacuated  very  well,  and 
chat  nothing  paffed  thro'  it  for  the  Space  of  two  Hours.  Then  I  took  fome 
Oyl  very  hot,  and  poured  it  over  the  Turpentine,  which  did  melt  by  this  Heat, 
and  pafled  thro*  the  Plaifter.  Then  I  took  off  this  Tube,  which  was  fo  per- 
vaded by  the  Turpentine,  and  I  faw,  that  that  had  made  it  tranfparent :  Which 
.  cffeft  is  pretty  like,  and  is  to  be  explicated  in  the  fame  Manner  as  that  of 
the  little  Stone  cd\\td.Oculus  Mundi.  Thus  we  may  be  affifted  by  the  Weight 
£i  the  Air  to  make  diverfc  Sorts  of  Glues  penetrate  Plaifter,  baked  Earthy 

'•'        '  Wood^ 
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Wo^l,  Sec.  And  poffibly  thofe,  who  ihftll  mak^  a  good  liTumbei*  of  fuch 
Trials,  will  find  their  Labour  and  Pains  rfecompdnfed,  by  giving  to  thofe  Ma  - 
tcrials  fuch  Properries  as  they  never  had  before. 

I  did  alio  pur  fomc  Eggs  in  the  Vacuum^  and  one  Day  I  faw  one  of  them 
break,  which  I  had  put  in  a  fmall  Receiver.  It  burft  upon  the  very  firft  SuSlion: 
But  fince  that  Time  I  could  never  make  any  hnaky  tho*  I  exhaufted  as  much  as 
I  could  thofc  Receivers  wherein  I  had  put  fomc.  You  muft  therefore  be- 
gin to  crack  them  a  little  before  you  put  them  in  the  Vacuum^  and  then  they 
A)  eafily  break  quite,  and  what  is  in  the  Egg  rifcth  all  into  a  very  thick  Froth: 
I  alfo  put  fomc  of  thcfe  thus  ordered  over  the  Fire,  where  they  boiled  very 
eafily,  not  being  prefled  by  the  Air ;  but  they  boiled  there  very  long,  before 
it  bqgan  to  appear  th^t  they  were  fo  boiled  as  to  be  ready  to  eat. 

All  the  little  Bubbles,  that  appear  in  Muftard^  dofwell  and  break  in  vacuo  ; 
and  after  that  the  Mufiard  is  feen  to  be  without  Bubbles. 

One  Day  I  included  a  Hack  Ribbon  in  the  Vacuumy  and  then  burnt  it  with 
a  Buming'Glafs.  Abundance  of  Smoke  iffued  out  of  it,  which  fell  by  little 
and  little,  and  fo  permitted  us  to  fee  the  Ribbon  plainly  -,  which  appeared  not 
at  all  changed.  But  after  I  had  returned  the  Air  into  it,  and  touched  it,  I 
found  it  turned  to  Alhes. 

Another  time  I  caufcd  fome  Gunpowder  to  be  burnt  after  the  fame  Man- 
ner ;  and  I  was  much  furprized  to  fee  that  it  burnt  Grain  by  Grain,  none  of 
the  kindled  Grains  firing  thofe  which  touched.  Another  tkne,  when  the  Sun 
had  lefe  Force,  I  could  not  at  all  kindle  the  Powder,  but  I  made  it  only  boil 
and  emit  Store  of  Smoke.  I  had  put  a  Gage  in. the  fame  Recipient^  by  means 
whereof  f  obfervcd,  that  that  Smoke  produced  no  Air ;  for  the  ^ick/iher 
did  not  rife  in  the  Tube.  I  noted  alfo,  that  this  Smoke  falling  upon  the  Paft- 
board,  on  which  I  had  put  the  Powder,  appeared  yellow,  of  the  Colour  of 
Brimftone.  After  that,  I  took  out  the  Powder  that  remained,  being  like  a 
black  Mafs,  and  having  put  it  upon  burning  Coals,  I  faw  it  burned  as  doth- 
Sdt-Petre ;  and  fo  it  appeared,  that  the  Sulphur  was  almoft  all  exhaled.  I 
was  willing  to  reiterate  this  Experiment,  and  then  I  faw  that  the  Powder  after 
ioiSngy  fuming^  and  being  kindled  Grain  by  Grain,  (as  in  the  firft  Experiment) 
at  laft  flafhes  out  all  at  once,  when  one  hath  the  Patience  to  hold  the  Fire  to 
it  with  a  Burning-glafs.  And  when  the  Fumes  are  grown  clearer,  you  may 
fee  Needles  of  SaU-Petre  (ticking  to  the  Sides  of  the  Receiver. 

Another  time,  I  put  the  Weight  of  12  or  15  Grains  of  P^te?i^  in  a  Glafs, 
ftap'd  like  a  Cupping-Gla/s,  capable  to  hold  14  Ounces  of  Water,  and  having 
put  Fire  to  it,  I  made  the  Powder  boil  and  fmbke  as  ufually.  Afterwards, 
feeing  that  the  Corns  began  to  crack  very  near  one  after  anodier;  I  then  took 
away  the  burning  Concave,  for  fear  all  Ihould  be  kindled  together:  But  it 
was  already  too  late  ;  for  the  Corns  did  continue  to  crack  longer  than  a  fecond 
of  Time,  and  at  laft  all  kindled,'  tho*  there  was  then  nothing  left  to^  heat 
them  but  the  Fife  which  they  had  kept*  within^  thcmfelves.  The  Receiver  was^ 
lifted  up  above  a  Fbot  high  without  breaking,  ..... 

Another  time  I  put  the  Weight  of  18  Grains  of  Powder^   together  with  a 

G^€y  into  a  Receiver^ho\&ns  7  Pw'id  of  Water-, -tod Ifawy  thac-cihe-Ftw***' 
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was  more  difficult  to  be  kindled  tluia  in  fmall  Receivers.  Yet  at  length  it 
was  kindled  altc^ether,  and  made  the  Sluickfiher  rife  to  the  hdght  of  an 
Inch  and  a  half  in  the  Gage ;  and  I  am  very  well  afllired,  that  all  chat  Air 
was  not  come  from  without  5  for  that  Part  of  the  Receiver^  to  which  the  Co- 
ver is  appHed,  had  always  been  under  Water. 

From  what  I  have  been  relating  it  may  be  concluded,  that  there  is  a  fifth- 
Part  of  Air  in  Gunpowder^  fuppofing,  as  oxhtv.  Experiments  do  flicw,  that  Air 
is  about  a  Thoufand  times  lighter  than  Water.  For,  in  this  Experiment^  the- 
Mercury  d^vi  rife  to  the  i8th  Part  of  the  Height  where  the  Air  commonly 
fuftains  it ;  and  confequendy  the  Weight  of  1 8  Grains  of  Powder  did  yield  jiir 
enough  to  fill  the  i8th  Part  of  a  Receiver  that  contains  7  Pound  of  Water. 
Now  this  1 8th  Part  contains  49  Drachms  of  Water :  Wherefore  the  yiSfr,  that 
takes  up  an  equal  Space,  being  1000  times  lighter,  weighs  f^^^  of  43 
Drachms^  which  is  more  than  3  i  Grains.  It  follows  therefore,  that  the 
Weight  of  18  Grains  of  Powder,  which  I  employed  in  my  Experiment,  con- 
tained more  than  3  i  of  Air,  which  is  about  the  fifth  Part  of  18  Grains. 

It  may  alfo  be  calculated,  how  many  times  this  Jir  hath  been  comprejfed  in 
the  Powder :  But  this  Calculation  is  more  uncertain  than  the  former,  becaufe 
we  know  not,  whether  this  Air  took  up  more  or  lefs  than  the  fifth  Part  of 
the  Space  which  the  Powder  poflefled.  But  yet  *tis  certain,  that  tho*  it  had 
even  taken  up  three  Fourths  of  the  whole  room  of  the  Powder,  and  that  the  14 
Grains  of  the  other  Matter  had  taken  up  no  more  than  the  one  remaining 
fourth  Part,  ftill  this  Air  wonld  have  been  compreflcd  about  three  hundred 
times.  To  calculate  this,  I  fuppofe,  that  the  Space  of  a  CuHck  Foot  can  hold 
only  72  Pounds  of  Gunpowder,  which  do  contain  more  than  14  Pounds  of 
Air^  by  the  foregoing  Calculus ;  which  Quantity  of  Air  is  therefore  found  in- 
clofed  in  the  three  Fourths  of  a  Cuiick  Foot.  Now  this  Space  doth  ufually 
contain  but  about  6  Drachms  of  Air :  Wherefore,  to  make  it  hold  14  Pounds 
of  Air,  which  is  near  300  times  fix  Drachms,  it  muft  needs  be,  that  the  Air 
be  comprefled  near  300  times.  . 

There  is  Reafon  to  believe,  that  this  Compreflion  is  much  greater,  becaule 
a  Cuiick  Foot  can  hold  much  more  than  72  Pounds  of  Powder^  and  becauie 
alfo  that  the  fifth  Part  of  the  fVeight  muft  not  in  Appearance  poflefs  alone  the 
three  Fourths,  and  all  the  reft  take  up  no  more  than  one  Fourth  of  the  Space 
poflefled  by  all  the  Powder. 

I  fliould  therefore  make  no  Difficulty  to  believe,  that  all  the  Efieft  of  Guu^ 
powder  comes  from  the  Air  which  is  compreflcd  therein,  and  elpecially  in  the 
Salt'Petre ;  for  I  have  not  yet  cbfcrved  that  Brimftone  yields  Air.    PofEbly 
alfa  we  may  find  k  time,  that  all  other  Fulminations,  Eiulktionsy.  and  F^- 
mentations,  that  make  fuch  furpnzing  Motions,  ace  nothing  elfe  but  Aic  com-^ 
prefled  expanding  kfelf, 
s.  tsa.  p.       One  Pay  I  included  in  the  Vacuum  an  Infedt  which  cefemble$  a  Beetk^  but 
***•         is.  a  litde  bigger  y  and  when  I  perceived  it  to  appear  dead,  I  gave  it  Air  again^ 
and  it  fbon  after  recovered.     Then  I  put  it  in  the  Vacuum  again,  and  having 
left  it  there  Iw  an  Hour,  I  re-admitted  the  Air,  and  found,  that  then  the  /»- 
f      fea  needed  much  more  Tingye  torecover*    1  included  it  thcxe  (he  third  Time^ 
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and  havii^  kfc  it  dierc  two  Days,  I  gave  it  Air  agtin,  and  faw  it  needed 
about  ten  Hours  before  it  began  to  ftir  again ;  yet  it  recovered  well  enough 
diis  Time :  But  having  put  it  in  again  &  fomth  Time,  and  kft  it  there  8 
Days,  it  would  never  ftir  ag^. 

Intending  to  try  the  like  upon  a  Butterfly^  I  law,  when  I  re-admitted 
Jir  to  it,  that  the  top  of  its  Back,  which  before  was  much  fwelled,  did  fall 
in  more  than  it  Ihould,  and  the  hfeSt  would  not  recover. 

I  alio  killed  in  the  Vacuum  many  Animals  that  breadi,  as  Birds j  Mce^  Rats^ 
Rabbets^  Cats  ;  and  fome  of  them  I  recovered  by  quickly  giving  them  jlir  again 
before  the  Engine  was  quite  exhaufted  j  but  I  never  faw  any  of  them  Revive j 
that  had  been  in  a  pcrfeft  Vacuum. ' 

M.  Guide  did  make  frequent  BipSions  of  fuch  Anitaal^  as  we  had  thus. 
kill*d,  and  obferved,  amongft  other  Things,  chat  their  Lungs  fell  to  the  Bot- 
tom in  Water.  He  faith,  that  the  SoU^ty  or  Clofenefs  of  the  Lungs  of  Ani- 
mals, that  have  died  in  Vacuo^  comes  from  hence  5  that  the  Blood  which  is  pro- 
pelled into  the  Lungs  by  the  Vena  Arteriofa  doth  fo  ftrongly  prefs  the  Bronchi 
of  the  Arteria  ajpera^  that  it  exprcffes  the  Air  out  of  them,  and  glues  as 
'twere  their  Sides  to  one  another.  But  for  my  part  I  do  not,  believe,  that  the 
Blood  of  the  Vena  Arteriofa  can  thus  comprefs  thofe  Bronchi^  becaufe  that  the 
faid  Bkod  is  inclofed  in  its  Veflcls,  that  keep  and  hinder  it  from  compreffing 
others.  Yet  I  am  not  ignorant,  that  the  Things  that  are  included  in  the  Oefth 
phagus  do  indeed  comprefs  the  afperia  Arteria^  and  that  the  afperia  Arteria  by 
being  filled  compreflcs  alfo  the  Oefopbagus^  upon  the  account  of  the  Situation 
of  thefctwo  Conduits.  But  it  appears  not  at  all,  that  the  fmalleft  Ramifica- 
Tions  of  thofe  Bronchi^  and  of  the  Vena  Arteriofa^  are  fituate  jn  the  fame  Man- 
ner ;  for  the  Bronchi  being  harder  than  the  arterial  Vein^  they  will  comprefs . 
it  more  eafily,  than  be  comprefled  by  it ;  and  fo  if  you  ihould  blow  them  up 
with  Bellows,  they  will  glue  the  Sides  of  that  Vein  together,  and  hinder , 
the  Circulation  :  Which  is  direftly  contrary  to  the  Experiment,  as  M.  Gmde 
himfclfobfcrveth. 

It  is  therefore  far  more  probable,  that  if  the  Lungs  be  comprefled,  that' 
Compreffion  is  made  by  the  Pleura^  which  may  be  fwelled  within  the  Breajt^ 
as  the  Skin  is  fwell'd  without.     But  it  is  not  ncceflary  that  the  Lungs  be  com- 
prefled in  Vacuo  to  make  them  fubfide  in  Water ;  for  I  have  diverfe  times  put 
Pieces  of  Lungs,  and  whole  Lungs  in  the  Vacuum^  and  they  remained  there 
extremely  fwell'd ;  but,  as  foon  as  the  Air  was  again  intromitted,  they  became 
very  flat  and  red,  and  funk  to  the  Bottom  in  Water.     Which  (hews,  'tis 
fufficient  for  getting  the  Air  out  of  the  Lungs  to  render  them  clofe  and  redi  , 
and  I  have  not  been  able  to  produce  this  Efitft  but  by  means  of  the  exhauft- 
ing  Engine.     For  I  have  left  Lungs  a  whole  Night  between  two  Plates  with  • 
ilgieat  Weight  upon  them,  to  endeavour  to  prefs  the  ^r  out  of  them,  but 
it  would  not  fucceed,  ahd  thofe  Lunjgs  did  ftiU  float  upon  the  >Yatcr.     I 
have  alio  tried  to  make  the  Air  re-enter  into  the  Lungs,  wxr  I  had  rendered  *' 
them  folid  in  the  Engine,  and  that  I  found  very  eafy ;  for  drawing  them  out 
from  the  Bottom  of  the  Water,  I  did  blow  into  the  afpera  Arteria  \  and  ^ 
the  Lungs  fwelled  again,  and  refumed  their  ordinary.  Colour,  and  floa^  oa 
the  Water.     And  this  is  that  which  befalls  the  Lungs  of  MmUs  new  bom. 

Kk  2  LXXX.  t 
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APneumi.  LXXX.  I  ftoP i  lip  a  fouiid  Glafs  hermeticiltyt,  and  covered  it  with  a 
mentfK  douWc  BladdcT.  Vary  carefeHys  and  including  it  In  a  iarge  Receiver,  I  found, 
joh.  chr.  according  to  my  Expedation^  that,  after  about  200  Exb^ims  had  been  made, 
P. .  Coll.     It  broke  all  in  Pieces  with  a  very  great  noife. 

n.  a.   p.  8.  - 

LXXXI.  Papers,  Of  Isfi  geftersl  Ufe^  osoited. 

n.asx.p.144  !•    \   IM  oii\iZ  Frifich  Academicians  at  their  new  Regulation  in  the  Year 

*     £\    1699,  by  M:  Geoffry^, 
■.99.P.6X58      2.  An  Account  of  fome  of  the  natural ^bings^  with  which  the  intelligent 

and  inqu'ifitive  Signiof  Paulo  ^occoncj   of  Sicily^    hath  lately  prefented   the 

R.  S.  and  enriched  ;Jieir  Reppfitory. 
n.a46.p.393      3.  Remailcs  by  Mr.  Ja.  Petiver^  on  fome  Jhimals,  Plants ^  &c.  fent  to  him 

from  Mdrylandy  by  the  Reverend  Mr.  Btigb^Jcnes. 
ji,»5S.p.a95      4.  A  Catalogue  of  SbeUs^  &c.  gathered  at  the  IJland  of  Afcenjion^  by  Mr. 

7^.  Cunningbam  Surgeon,    with  what  Plants  he  there  oolervcd  5    communi- 
cated to  Mr.  Ja.  Petiver. 
B.a4i8.p.39o      5.  An  Account  of  a  China  Cabinet^  filled  with  feveral  Tnftruments,  and  fome 
»;m9*p.^'.^^^^^^'  Curiqfities  of  that  Country,  fent  to  the  R.  Society^  by  Mr.  Buckley y 
a.25o.p.7o.  chief  Surgeon  at  Fort  Si.  George  \  by  Hans  Sl&atie^  M.  D. 
ii.io.p.i67.'     6.  A  Tbermofcope  and  a  BarofcopCy  invented  by  Mr.  Rs  Bcykj  defcribed  by 

"Ov.fVaUis, 
■.i3.p.ais.      7.  Dr.  Hookas  U^eel  Barometer^  defcrib'd  in  his  Micrography ^  is  here  fbme- 

thing  improved  -,  by  himfelf. 
11.91.P.51M      8.  Experiments  propofed,  to  explicate  the  Reafon  of  the  Sufpenjion  of  Mer- 
cury \n  the  Torricellian  Tubes  at  an  unufual  Height ;  by  Dr.  JVaUis. 
11.206.P.998      9.  Sortie  .,^«^r/>j  concerning  the  Nature  of  Light  2LViA  Diaphanous  Bodies  % 

by  Mr.  Edm.  Halley. 
■.79.P.3060      10.  ^eries  concerning  the  different  Effefts  of  the  Sun*s  Heat  coUefted  by 

a  burning  Concave,  and  that' of  Fire,  upon  Gold,  &c,  by  P.  Fr.  Luna, 
B.66.p.a<»o      II-  An  Experimpit  conctytung  the  Progrefs  of  artificial  Conglaciation^  and 

the  remarkable  Accidents  therein  obferved  j  by  xht  Florentine  Pbilofopbers^  and 

publifhed  in  their  Saggi  di  Naiurali  Efperienze. 
n.*3-p.4*4.      li.  Propofals  tp  try  the  EfFedls  of  the  Pneumatical  Engine ^  exhaufted  Ib 

Plants^  SeedSy  Eggs  of  Silk-worms^  &c.  by  Mr.  R.  Boyle^  and  Dr.  Beale, 

LXXXII.  Accounts  i^^i  Emendations  of  £<j^ij,  omitted. 

I.  np  H  E  Hiftory  of  the  Royed  Society  of  Landrni^  fiw  the*  Advtocement  erf 
».*7.p.soi.        j^    E^^pmmental  Philofipby ;  by  Tbo.  Sprat. 
11.36.  p.715.      2.  The  Pr(^e(s  and  Advancement  of  Knowkdgt  fmce  the  Days  of  ArifiotUy 

m  an  Account  of  fome  of  the  moft;  remarkable  lace  Iti^f^Nivemms  i£  yj&kA 

Learmng ;  by  Jof.  GlanviS,  Loni.  1668*  in  Jw. 
a.t.^  t45«      g*  A  Narration  of  the  Eftahliflxment  of  the  Lyncdy  a&  hdim  Academy ^  and 

^      i^th^ifDefi^wd  Statutes.         .. 
a»ao3.p.886     4.  Diogenes  Laertiusy  Grace  &  Latim^  cum  commeRtarat  integris  Dbd^orum 

¥jrorum.    A^ftel.  1692. 

5-  ^- 
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5.  C.  PSmi  HlfforU  Natundh.  Notwkhjtan^  fhe  grMt  Care  tfR.  P.  Har-  ^ni-V^Sis 
duinc,  in  ibis  curious  Edition,  yet  be  batbfajl  ov^  feverd  Fault f^  tbre^ofwbicb 

Mr.  Halley  boib  here  corre6ted,  viz. 

{i.)IJb.  2.  Gap.  13.  Dfefeftus  \Splis  &  LuHdi]  Duceniis Figinti Duoius  Men* 
fibusredire  in  fuos  Orbes  certum  eft:  PH^eas  it  eugbt  to  keCCJiXUl  \  at 
v>hicb  J'ime  that  Period  is  compleaced  \  and  the  Moon  returns  to  the  Sun  and 
of  the  fame  Node  accurately  enough^  tk  her  Apegfeum  v&j  near^  andrntbina 
few  l)t}grecs  to  the  fame  Phct  cf  the  Htavcns, 

(2.)  Lih.  II.  Cap.  37.  Jccur  maxime  vetuftatis  patiens  centenis  durare  An- 
nis  Obfidionum  exempla  prodidcre  ;  which  Mr.  Jhlallfey  conjeSturts  JhouH  either 
he  Hoc  Semorum  exempla,  or  Hoc  Syrorum  exempla  prodidere. 

(3.)  lib.  20.  Cap.  14.  Inftead  tf/Syriation  6?  vomicas  vuha  curannt  Hla^  Mr. 
Halley  reads  Satyriafin  &f  Vomicas  Hmlva  curannt. 

6.  Pinax  rcrunt  Naturalium  Britmnicarum^  continens  VegetaBiGdy  Animulia^^^'P-^^ 
&  Fofftlia^  in  hac  Infula  rcperta.     Auth.  Chr.  Merret^  M.  E).  '   '^'^^ 

7.  Mufeo  Cofpiano  anneflb  a  quello  del  famofo  Ulijfe  jidrovanafyt  &  dohato'i  140.  ?• 
alia  fua  Patria  dcir  lUuftriflimo  Signore  Ferdinando  Cofpi  Patricio  di  Bohgna  '*'"• 

&  Senatore,  fcf^.      Defcrizzione  di  Lorenzo  Legati  Cremohefe.      In  Bbhgntr 
1678.  in  FtfA'^. 

8.  Mufid  Petiveriani  Centuria  Prima;   Rariofa  Naturse  continens  r  viz>«*4:p.5*r 
AnimaUa^  FoffiUa^  PlantaSy  ex  variis  Mundi  plagis  advefta  •,  ordine  digefta ; 
Nominibus  prc^riis  fignata ;   &  Iconibus  -ffineis  elcganter  illuftrata,    -&«^.*'  ^ "  ^^ " 
1696.  in  8vo.  '    ' '' 

9.  (i.)  Sagg^  di  Natural!  Expcrienze,  fatte  nell  Acadmiadel  GimentOj  inti;3i.t:^4». 
Firenze,  An.  1667.  m  FoUo. 

(2.)  Eflays  of  natural  Experiments  made  in  tht  Acadeny  deJ  GimeHto  under  ttt^ij^MS^ 
the  Protection  of  the  moft  ferene  Prince  Leopold  of  Tufcany:    EftahUJbed  by 
the  ingenious  Rich.  Waller^  Efq;  1684.  in  4/^. 

ro.  (i.)  MifceUanea  Curiofa  Medico-Phyfica,  Academiie  nature  curioforum^  ±hi\^.i6Th 
Annus  Primus^  Lipjia  1670.  in  ^0. 

{2.)  htivsm  Secundus  s  Ami  Scil.  1671.  Jena,  1671.  in  4/^.  •'  '  .   ^-^i-f'S** 

(3.)  Ejpbemeridum  MtdAco-Phyficanxm  Germaniie  Amus  Tertius^  Sec.  Lipfii^  a.ioi.p.x5- 
^  Francofurti.   1673*  in  4/^.  .        "        '/.^,T 

(4.)  Annus  IV.  &  V.  Anni  1673  &  1675,  &?r.  Cum- Appendice.  Franco^  n:i%^:^.i^ 
fvrti  &  Zjj^i^.   ^676.   in  4/tfr.        .     . 

11.(1.)  r*«w^  Bartbotini  AAa  Medica  &  PMofophica  Hafnienfia^  An.  1671  ^#r*«nS 
&1672.  He^i^.   1673.  in  4/^.  .      ..  .^ 

(2.)  ^.  1673.  fiwyw^.  1675.  n.x^4*^3i5 

12.  Gwy*  Hieronymi  Velfcbii  Hecatofte^e  l.  Ohfenratiomim  Pbyflco-Mtdi^  mzv^.^^ 
Asnm  Augdbe  Vindelicorum.  1675. 

13.  StepbwiCbfittoim  Lexicon  Rationale,  five  Thefaunia  Philofbphicus,  (^c.  ^^^^^ 
Rt^erodami.    1692.  in  Folio. 

14.  ( I.)  CoiiegsiiMii  Experimentak  five  Guriefum,  in  quo  Primartai  huju»  Se-  iiir.p^si^ 
€uli  inventa  &  Experfeienta  Phyjico-Maihematica^  A.  1672.   quibi*3am  Na- 

tuRE  ScmtafOfibltft  fp^mSt^  cxhibuit,  &  ad  Caufas  fuas  Naturales  demonftra- 
tiva  Mediodo  reduxit,  Jo.  Cbriftopborus  Stummts  Nortmbtrg^o.  1676.  in  40,     ^  ,^^.^ 
(2.)  PaaSecunda,  Altor:fi.  1685,  m^to.,  H^  Ex:,ii4* 
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ji.^.p.6opi      j^^  Expcricaze  intorno  a  cfivcrfe  Cofi  Naturaii,  &  p4rtie6lar  mchte  ^  quelle 

.  che  ci  fon  poitate  dair  Indie*,  fatte  da  Francefcc  Redi  in  Firenzi.  1671.  in  4/0. 

iuao7.p.33.      16.  Obfervatimi  Naturali,  ove  fi  conttmgono  mattrit  Medico  Fifiche,   Crff. 

.  Natural  Obfervations,  containing  fevcral  Mtdko-fhyficd  and  Botanical  Mat- 

ters  ;  with  diverfe  mUural  ProduSions\  feveral  Sorts  of  Pbofphori^  fubterra- 

neous  Fires  in  Itafy^  and  other  curious  Sabjeds-,  in  familiar  Letters,  by  Signior 

PmlBoccone^  M.  D.  Bonamoj  1684.  in  iimo. 
M07.P.37.      17.  ik&f/^^  di  Fifica^  £sf  J/  Efpcrienze,  arridrito  di  Figure  if  PianteNovc 
'^^^'^'^^'  Offervaziane^  Note  Medicinati  e  Ragumamenti^  fecondo  i  Princtpii  di  Neoterici^ 

Jifpjito  in  Decade  VIII.  by  5.  Paolo  Bocconc.     Upon  this  Book  Mn  Bjq  adds 

here  ibme  Remarks  of  his  own. 
ii.73p.a«4      18.  Phihfophus  AutodidaSm,' ^'^&ii[ki\>&  in  Epiftola,  tx  Arabica'm  Latinam 

Linguam  verfa,  2^  Edvardo  Pococldo^  Oxon.  1671.  in  4/^. 
.B.6§^.»ix4      1 5.  Prodramo  Overo  Saggio  di  alcune  Inventiom  nouve  premcfib  all*  Arte 

Maeftra,  di  P.  Francifco  Lana  S.  L  in  Brefcia^  1670.  in  4/^. 
n.j»,p.»i79      20.  Of  the  UJefidnefs  of  experimental  natural  Philofophy^  the  fecond  7V«i^ ; 

...      by  the  honourable /Jd?^^/ 5djyiif,  EXq.  Ojftf».  1671.  in  4/^. 
a.io3.p.53-      21.  About  the  Excellency  and  Grounds  of  tne  Mtcbanicdl  Hypotbefis^   fome 

Confiderations  occafionally  propofed  to  a  Friend,  by  R.B.  E.  Lond.  1674.  in4/ff. 
MZufajS      22.  A  free  Enquiry  into  the  vulgarly  received  Notion  of  Nature  5  by  the 

Hon.  R.  Boyle,  Efq;  Lond.  16S6.  in  Svo. 
<i4i>.p.Sto.      23.  jfien  des  Cartes  Epiftolae ;  P&s  Prima  &  Secunda.   Lond.  1668  in  4X9. 
ii.ii.p.39a.      2.  Le  Tome  Troifieme  &  Dernier  des  Lettres  dc  M.  ^j  Cartes. 
••SfP«o?4      24.  Le  iSjj^ew General de  la Pbilofopbie 5  per  Francois Bayk. M.D.  A Tbolouze, 

1696.  in  jR?/. 
ju62.jp.a034     25.  A  Difcourfe  in  Vindication  of  Des  Cartes^s  Syftem ;  by  Mr.  Des  Four* 

neiUis :  To  which  is  annexed,  the  Syftem  General  of  the  fame  Cartefian  Philo* 

fophy,  by  Francis  Boyle j  M.  D.  Lond.  1670. 
^.79.p.>x37      26.  Pbilofophia  Veterum^  e  Mente  iJ^^a//  ifj  Qr/^j  brcvitcr  digefta  ;  ab 

Antonio  le  Grand.  Lond.  1670.  m  iimo. 
'^t^Tt     ^7'  -^^^^  ^  Grand  inftitutio  Pbilofophia ^  fecundum  Principia  Ren^Ui  de 
11.10  ,p.i9»  ^^^^^  nova  Methodo  adornata,  &  explicata.  Lond.  1672.  in  8w. 
11.54.P.6Q46      28.  Antonii  le  Grand  Hiftoria  Natura.  Lond.  1673.  in  ivo. 
fcW3.p.S7o      25f.  De  confenfu  Vet.  &f  Nova  Pbikfophia^  Lib.  4.  feu  Promota  per  Expe-^ 

rimenta  Pbilofopbia  pzrs prima:  Auth.  J.  B.  du  HameL  P.  S.  L.  in  iimo. 
n£3.p,%u>s      30.  (i.)  De  Corporum  Affeffionibus  cum  manifeftit  cum  occulps,  Dbri  2  fai 

Promotae  per  Experimenta  Pbilofopbia  Specimen,  Auth.  J.B.  du  Hamel.  Paris, 
jii^^.«o6  1670.  in  i2mo.  Mr.  Boyle*s  Difcourfe  {in  bis  Ori^n  of  Forms  and  Qualities,) 
^  ]    .,     concerning  the  Neceffity  of  the  Creator's  Concourfe  in  tbe  Prcfcrvation  of  all 

Things  J  being  mifunderftood  by  Mr.  Du  Hamd,  is  here  explained. 
o»^^^«i     (2.)  Dc  Corpore  Animato^  Ijhn  4,  feu  Promota  per  Experimenta  Philofopti^ 

'     Specimen  alterum:  Auth.  Job.  Baptifta  du  Hamel  P.S.L.  Parifiis^  1673.  iimo. 
^131.8.790     3,^  Clavis  Pbihfopbia  Naturalis,   AriftoteUca  Cart^ana\   Editio  fecunda, 

aufta  Opufculis  Philofophicis  varii  Argumenti;  quibus  Errores  Schoiarutix 

paffim  deteguntur,  ac  Veritas  Pbilofopbie ,  quam  Cartjfianam  vocanc,  confirma-f 

lur,  Auth^  Jo^  deRaei.  Amfi.  1677.  in  ^to. 
*' V-  .   .  .;         .       .  32..  EJetnenta 
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32.  Elcmcnta  Phj[fica^  five  nova  Pbilofopbia  Principia  ;  ubi  Cartifianorum  •••s+.^oor 
PrindpiQrum  Falfitas  oftendicur,  ipfiufque  Errorcs  ac  Paralogifmi  ad  Oculum 
dcmonftrantur,  ac  refuuntur ;  a  Fran.  WiUbclmo  libcro  Barone  dc  Nuland^  &c. 
Hag<CmitiSy  i66g.  in  iimo. 

33.  Placita  PhiJofophica  Guarini.  o.»o.p.3«^ 

34.  Pbyjica  ia  Decern  Traftatus  Diftributa;  Auth.  Honorato  FaM.  S.  J.  ii.6i.p.aais 
Lugd.  Gal.  1669.   in  ^to. 

35.  Honorati  Fairi  S.  J.  Traftatus  duo;  quorum  Prior  eft  de  Plantis  &  dc  a.s|,p.3ts. 
Gmratione  Animalium  ;  Pofterior  de  Hmine. 

36.  Traite  de  Phyfique  par  Jaques  Rohault.     A  P^/V  1671.  in  4/0.  i1.70.Mist 

37.  Propofitiones  HydrofiatiM  ad  lUuftrand.  Ariftarcbi  Samii  Syftema  dc-  ii.i9J.p.44» 
ftinatae,  &  quaedam  Phenomena  Nature  generalia.  Auth.  Francifco  Jejfop  Arm. 

^^.  1687.  in  4/^. 

38.  Gi/^.  BartboUni  Thorn.  F.  Specimen  Pbilofopbiie  Naturdis.  Accedit,  de  Msr-p.^*- 
Fmtium  Fluviorumfue  Origine^  Diflertatio  Phyfica.  Amjielodam.  1697.  in  iimo. 

39.  ^biinke  Conulii  Onfenlini  PtogymnaimsiU  Pby/ica.  o-so-p-sj^ 

40.  Les  Eilays  Pbyjiques  du  Sicur  de  Launay. 

41.  fr^Twi  BartboUni  dc  JSatura  MirabUibus  Quseftiones  Acadcmicae.  ^^v^hsnt* 
H^nia^  1674.  in  4/;^. 

42.  Decameron  Pbyfiologicum:  Or  ten  Didiogac^  o^  natural  Pbilofopby.  To  n.io7.p.i59 
which  is  added  the  Proportion  of  a  ftrait  Line,  equal  to  half  the  Arch  of  a  "^-'^^-p^^s 
Quadrant.    By  Mr.  /fo^^j. 

43.  Cofmopoeia  Divina,  feu  Pabrica  Mundi  explicata,  per  Ludov.  de  Beau-  iusshp-ios^ 
fin.  M.  D,  Zi(fii.  5tf/^.  1656.  in  ^to. 

44.  Carteftus  Mffaizans  %  Auth.  7(;i&.  Amerpoel L^awardue.  i66g.  in  i2»w.    iw,p,ioij* 
45-  The  Divine  Hiftory  of  the  Genefis  of  the  W^orld  explicated  and  illu-  ii.fe.p.iotj 

ftrated  Limd.  1670.  in  ^0. 

46.  A  Treatife  of  the  Buk  and  Sehage  of  the  fForldj  &c.  by  iV^i».  F«r-  a.99.p.««7» 
>,  M.  D.  Zi7«^.  1673. 

47.  Telluris  Tbeoria  facra.     Authore  T.  Bumetio.  Lond.  i68t.  in  /^o.  ^^f^'^'I^ 

48.  ArcbeologU  Pbilofipbic^^  five  Doftrina  Antiqua  de  Rerum  Onginibasi'^^^'^''^^^ 
Libroduo.   Auth.  Tbo.  Burnet.  Lond.  1692. 

-M.  Confiderations  on  a  Book,  entituled,  tbe  Theory  of  the  Earth  :  Publifli- ■•«'»p*«« 
ed  iomc  Years  fince  by  the  Learned  Doftor  Tbo.  Burnet.  Wrktcn^by  Jo.  Bur^ 
^^i  Jun.  Gent. 

50.  The  Wifdom  of  God  manifefted  in  the  TForks^of  the  Creation^  in  2  Parts.  ii*i96.p.6ii^ 
By  Mr.  7.  Ray.  Lmd.  1692.  in  8w. 

51.  Three  Phyfico  Theological  Difcourfes,  concerning^  i.  The  Frimitive  ^^^v^n^^ 
0>aos^  and  Cr^tf//(j»  of  the  World.     2.  The  G^n^^/  D^&JJ^,  its  Caufes  and  Ef-- 

ws.     3.  The  Difoktion  ofthtfForld,  by  Mr.  7.  ie«y.  Ii?»^.  1692.  in  8w.     •  • 

52.  TheProdromus  erf"  a  DilTertatioB  concerning  a  5^iW  contained  in  a»*7a.p.ai«« 
*?&/,  by  Nicbolaus  Steno.     EngkjSb'd  ovtt  of  Latin.    Lond.  1671.  in  8w. 

53-  Aft  Ejday  toward  a  natural  Hijiory  of  the  £tfr/i,  and  terreftrial  Bodies,  n.»>7'P-*>5. 
specially  Minerals:  As  alfo  of  the  Sea^  Rivers^  and  ^/W^srfJ.     With  an  Ac- 
^t  of  the  univerM  Deluge^  and  of  the  Eflfefts  it  had  upon  ihi^  Earth.    By 
J^ff^aodward^  M.D.  L^.  1695.  in  8w. 

54*  La 
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vr^B-^Vn     54^  lAyanftfpcwlad<M«  difmgannata  dal   fenfo:  Letfera  rcfponfiva  circa 

I  Qifpi  Marim;  che  Petrificaii  fi  travai>o  in  v^rii  Luoghi  Tcrreftri.     Di  y%p- 
_/?fW  5rt/ti  Pittore  AcademicO  della  FuciMy  in  Napoli,  1670.  in  j^to.  This  Book 

is  here  abridged,  fomejhort  Notes  added^  and  fome  of  the  Audior's  Figures  an- 
"'    .  ^   nexed  and  explained  by  two  of  the  Fellows  of  the  Royal  Society. 
M-  f •  p-  «45-      55-  ( I  • )  The  Origin  of  Forms  and  Qualities  illuftratcd  by  Coofiderations  and 
n.ii.p.x9i.  Experiments  ;  by  the  Hon.  Robert  Boyle^  Efqj 
n.e^"p.»of^      {%  )  The  fame  \n  Latin.  Oxon.  1669.  in  j2mo. 

n.'28,p.'s32.       g6.  Free  Confiderations  2tout  fubordinatt  Forms  \  by  the  Hon.  Robert  Boyle. 
^i^\A^i>     Sy.  Trafts  !vvritten  by  the  Hon,  Rob.  Boy le^  about  the  cofimcal  Qualities  of 

Things  ;  the  Temperature  of  the  fubterraneal  and  fubmarine  Regions ;  and  the 

Bottom  of  the  Sea  -,  together  with  an  Introduftion  to  the  Hiftory  of  particular 

^alities.  Oxon.    1670.  in  8w. 
ii.W/Pf66^.     58.  Experiments,  Notes,  &?r.  about  the  MffA^zwV^/ Origin  of  diverft^tfr//- 

ctdar  ^alities :  Among  which  is  inferted  a  Difcourfe  of  the  Impcrfeftion  of 

the   Chymifts  BoSirine  of  ^alities  \    together    with  fome  Refleftions  upon 

the  Hypathefts  of  Alcali  and  Jcidum.     By  the  Hon.  Robert  Boyle,  Efq;  Lond. 

^^75'  in  Sz'o. 
a.i3o.p.7€6      59*  Roberti  Boyle  Nobilifllmi  Angli  &  Soc.  Re^i^e  dignifEmi  Socii,  Opera 

varta.   Geneva,   ^^77 •  ^  4^^-  ^bi^  Edition  and  Tranjlation  is  here  complained 

of  for  fever al  Reafons. 
n.s3.p.io69      60.  Certain  Pbilofophical  Effays,  and  other  Trafts  by  the  Hon.  Rob.  Boyk. 
ji.tfo.p.7o»      61.  Experiments  and  Confiderations  about  the  Forofity  of  Bodies,  in  two 

Effays  ;  by  the  Hon.  Robert  Beyle,  Efq;  hind.  1684.  in  %vo. 
a.96.9»ijoz      6a.  Several  Trajfts  written  by  the  Hon.  Rob.  Boyle,  of  the  ftrange  Subd- 

lity.  Efficacy,  and  determinate  Nature  oi  Effiwviums ;  of  new  Experiments  to 

make  the  Parts  of  Fire  and  Flame  ftable  and  ponderable ;  together  with  fome 

additional  Experiments  about  Arrefting  and  Weighing  of  ignecus  Corpufcles  ; 

as  alfo  a  Difcovery  of  the  Pervioufnefs  of  Glafs  to  ponderable  Parts  of  Flame, 

with  fome  Refleftions  on  it  by  way  of  Corollary. 
«.iso.t.9B»      63,  An  Effay  of  the  great  Effeds  of  even  languid  and  unheeded  Motions . 

Lond.    1685. 
n.x.p.8.        64.  New  Obfervations  and  Experiments,  in  order  to  an  experimental  Hifith 
*-3.p.46.  ^  of  Q^^  by  the  Hon.  Robert  Boyle,  Efq-, 
n.7g.p.3043      65.  Diflcrtations  fur  la  Nature  du  Froid  &  du  Chaud,  par  le  Seur  Petit. 

Avec  un  Kicours  fur  la  Conftrufliion  &  PUiagc  d'un  Cylindre  Aritbmetique  in- 

vente  par  le  mefme  Autheur,     A.  Paris,  167 1. 
Jw*7-pj7H     €6.  Thaumanriadis  Thaumafia,  fub  Praefidio  Dom.  Chr.  Stumii.  Noriberga^ 

1699. 
•.4a.p.345'      .67.  A  Continuation  of  naw.  Experimcpts  PhyficorMechanical,  touching  the 
.     Spring  and  Weight  of  thp  Air,  and  tbdr  Effisds ;  the  1.  Part,  fcfr.  by  the 

Hon.  Rob.  Boyk,  ¥.^,S.,Oxon.  1668.  in  ^io. 
A.50.P.1O17  "   68.  Ge'orgii  SinelarH  ^jrs  NoTia  &iM9gna  Granateuis  &  Levitafis.   Roten^da- 

mi.  1669.  ^  ¥^'  •  .    ' 
«.9ap.s»99     Some^CompUinti  and Si^eftions^  that  jiuthor^  {in  bis  J^efact)  ape  hef^e  skn-- 

fwer'd. 

6().  Dimo* 
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6g.  Dimoftradoae  Fifico-Matematica  Ddle  ictte  Propoficioni,  che  promdfe  a.6^.^M^ 
Ifmi^o  Rofeniy  in  Firenze  1668.  in  ^to. 

,  *fOu  Obfenrations  touching  the  TmicelUan  Experiment^  and  the  vmous  So-  B.104.P.7S9 
ludons  of  the  iame»  efpecially  touching  the  H^eigbt  and  Elaflicitf  of  the  Air. 
L99d.  1674--  in  8w.- 

.  71.  Trafts  vfiitten  by  the  Hon.  Rob.  Bayle^  of  a  Dilcovery  of  the  admi-  ii.67.p.»*5 
xz\k HairefaSm  of  the^'r  (even  without  Heat\)  New  Ohiervations  about 
the  Di«rtf/i«i  of  the  5/fT;!g^  of  the  -^A*  j  New  Experiments  touchbg  the  Gw- 
deHfaiion  of  the  >AV  by  mere  Cold  ;  and  its  Compreffion  without  Mechanical 
Engines :  And  the  admirably  differing  Extenfion  of  the  fame  Quantity  of  Air 
rmficd  and  comprejfed,^  Lond,  1670.  in  4/0. 

72.  Trafts,  written  by  the  Hon.  Rob.  Boyle^  containing  new  Experiments "^••P'SW 
touching  the  Rdbttiod  betwixt  Fhme  and  Air,  and  about  two  Explofions  :  ^  An 
Hy^oftaxical  Difcourfc,  occafioncd  by  fome  Objcftions  of  Dr.  Hen.  More^ 
&c.   To  which  is  annexed  an  Hydroftatical  Letter,  about  a  way  of  weighing 
Water  in  Water :   New  Experinoients  of  the  P^ve  or  Relaiive  Levity  of 
Bodies  under  W^r ;  of  the  Air's  Spring  on  Bodies  under  Water ;  and  about 
the  difiering  Preflure  of  heavy  SoUds  and  Fluids.    Lond.  1672.  in  %vo. 
:   73.  TnSs^  confining  of  Obfenr^ions  about  the  Saknefe  of  the  Sea:  Ann.97.p;6i»7 
Account  of  a  Statical  Hygrofcppe  and  its  Ufes ;  together  with  an  Appendix 
about  the  Force  of  the  Air's  Moifture :  and  a  Fragment  about  the  Natural 
and  Preternatural  State  of  Bodies,  by  the  Hon.  .R^^.  Boyle.    To  alt  which 
is  pren^ifed  z/ceptical  Dialogue  about  the  pofitive  or  privative  Nature  of  Cold : 
By  a  Member  of  the  R.  Society.    Lmd.  1673.  ^  ^'^^* 

.    74.  Trads,  containing,  (i.)  Sufpicions  about  fbme  hidden  Qualities  of  the  A.iia.r)Ktl 
4lr,  with  an  Appendix  touching. r^iSg^iVi/  Mt^mts  and  fome  other  Particu- 
lars, (2.)  Animadverfions  upon  Mr.  Hobbs*^  Problemata  de  Vacuo ^  (3*.)  A  Dif- 
courfeof  the.Caufe  oi  AttraSion  by  Suction :.  By  tht  Hon.  Rob.' Boyky  Eiq; 
Lmd.  1674..  in  ivo. 

.    75.  A  l^fcourfe  concerning  the  Origin  and  Properties  of  Wind,  (^c.  by  n.^.  ^.514- 
R.Bobun,  Oxon.  1671.  in  ivo. 

76.  Aero-Chalinos,  or  a  Regifter  for  the  Air,  &r.  by  Natb.  Henfi>aw^  M.  D«  b.i}3.f.S|4 
Und.  1677.  mizmoi 
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Hydrology. 

I.'T'  A  K  E  a  Globe  of  Fir  or  Maple,  or  other  lig^t  Wood,  as  -^5  let  it  r^fm^d  tht 
X  be  well  fecured  by  Varnilh,  Pitch,  or  otherwife,  from  imUbing  Water ;  ^^^ 
then  take  a  Piece  of  Lead,  or  Stone»  D,  confiderably  heavier  than  will  fink  « t^i  h 
tbeGlobe :  Let  there  be  a  long  Wire  Staple  5  in  the  Ball  A^  and  a  fpring-  f^j.p.**S^. 
ing  Wire  C  with  a  bended  End  F,  and  into  the  faid  Staple  prefs  in  with  your  n«HP*439' 
Fingers  the  fpringing  Wire  on  the  bended  End  \  and  on  it  hang  the  Weight 
Vol  IL  LI  D  by 
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tik^i*  Dty  ks  H0ok  If^  ^nd  fo let  Glciie  and  all  fink  gendjr  into  the  Water,  iit 
the  Pofture  reprcfented  in  the  F/^«r^,  to  the  BoObom,  where  the  Weight  I> 
,  touching  Sxfi.  i;^. thereby  ftopt;  hut  die  Ball,  being  by  the  Impetus  k  acquiitd 
iQ  deiccndwg^^rried  downwards  a  little:  after  the  Weight  isi  ftopt,  fiiffiM^ 
the  ipringing^  Wire  to  fly  back,  and  thereby  fets  itfelf  at  Liboty  to  it^ 
afcend.  Ai5l  by  obfcrving  the  Time  of  the  BaU's  Stay  under  Water,  wtoch 
jfiaybe  done  by  a  Watch  having  Minutes  and  air,  o?  by  a  good  Mimice- 
Glaf$,  or  b^,  of  all  by  a  Pendulum  vibrating  (econds;  the  winch  muft  be 
thxfie  Foot,  three  Inches,,  and  one  fifth  of  an  Inch  long,  viz.  between  die 
MiddJe  pfthe  Bulktandthe  upper  End  ofthe  Thread,  wbepeit'is  faftened  or 
held  when  it  vibrates,  you  may,  with  the  help  of  fome  Tables,  ^conie  io-iax>W' 
y' my  Depth  of  the  Sea.  .'  .1 

f  Noie^  Th^ftCare/m«ift  be«had.  of  propoitionfing  the  W«i^  and  ^lape  ^      ] 
theiLeii.to.jKhe  Bulk,  Wdght,    and  F^re  erf  the  GIom,  after  ibchila 
Manner^  as^upon  Experience  ihdrbe  moft  convenient.  •  1    , 

;    In  fome  of  the.  Tiyak  already  made  with  this  hftmhent^  the  Globeb&ig 
€kf  Maplctwood^  well  covered  with  Pitch  to  hinderlbaking^tnv  was  5f  f  Incihes 
in  Diameter>:^nd  weighed  2i. Patmds  v  the  L^d,  of  4i  P^mds^tf^dgb^^^yfh^ 
^    .  ^     n  cfa  QnE/ctf^  (but  is  now.  'ufed>  of  a  GiExA^Ki).  Figure  21  Imbes  long,  with  the 
ftfciqaw  Bnd.downwards,  i  ^f  at  the  Bdccom  i^  Diameter^    And  in  thofe  Ex- 
jpierwoenta^iwadcintheiTi^^    in  the  Depth' df  19  Foot  Water,  there jpafled 
faetweenithe  ilmmerflon  ahd  Emerfion  dT  Attt  Globe  ^Sic6iHd$  of  an  Houri 
and  in  tfaei  Vit^  of  10  Foot  Water  there  pa%d  ^  t  Sto6nds  or  there^)outs.:  * 
In  the  fame  Try^l  it  was alfo  found,  'that  there  wasno  Dtflference  in  Time 
;.*.v  i"  k^^^^^'t^^SjibnieriionsoftheBall  at  thegreateft  Depth,  when  k  roie  two 
lKii6£fy'a  Liuigth  from,  the  Place  where  it  ^was  let  fatt,  'beiing  carried  by  the 
Ciu:rtof(9i^  the  Tide,  and  when  it  ro&  imlya  Yasd^  (arfo^  fmm  the  feme 
nllisse  ^ffibo^  k^wa^^        down:^  And  that  it  mufl:  be  fo,  in  gteat  D^>eh9  and 
ftronger  Currents,  is  as  certain,  as  eafy  to  be  demonftrated. 
«.,^  T  ..^  n     :  Aid  if  itBe'alcdged^  that  it  muft  l>9  known^  when  a*  fight  Body  afirends. 
fitwn  the  Bottom  of  the  Water  to  the  Top,  in  what  Propoition'  of  Tiine  k 
.  -.    .    ,  r&%\  itisiay.be  coniidei^d,  that  in.  this  £^crii^ent  the  Itimes  of  the  De- 
Icent  and  Afcent  are  both  taken  and  computed  together;  fo  that,  for   this 
Purpofe,  there  needs  not  the  Nicety  which  is  alledged. 

Ofo^ief  Experiments  of  this-wayefy&w/jif/i^  without  a  Line^  made- by  the 
Noble  Lord  Vifcount  Brounker^  Sir  Robert  Moray^  Knight,  and  Mr.  Hot^^  in. 
the  Channel  at  Sbeernefs^  theToUowing^Accpiint  was  giv^n ;  viz. 

Ounces  J  Grains. 
A  wooden  Bkll  j4  weighed — 52  jf      00 
Another  wooden   Bait  5-*^  go  22 

ALeaduif"*  ■  -  ■*  < — ^ — f-*-*-jo  00^ 

;.     .^  /"      . :    Another  Lead  JS'       ■  ;■■■  "■"30J:        oo        * 
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The  Ball  J8,  and  the  Lead  B^  v^re  let  down  at  ii^  Fathorfl  5  aJid  die  Ball 
returned  in  48  fingle  Strokes  of  a  Pendulum^  held  in  the  Hand,  vibrating  58 
fiogle  Strokes  in  a  Minute. 

A  fecond  Tinie  repeated  with  the  fame  Succeft ;  therefore  the  Motion  ^as 
4  Foot  everjr  fecond. 

Again,  the  Ball  yf,  and  the  Lead  5,  whofe  Nail  was  bended  into  a  lharper 
Ai^lc  i  the  Ball  returned  in  39  Strokes.  A  fecond  Time  repeated  with  the 
iame  Saccefs  at  the  fame  Depth. 

Bail  B^  Lead  5,  in  which  Tryal  the  Line  not  being  clear,  (topped  a 
little  the  Motion  ;  the  Ball  returned  in  47  at  the  fame  Depth. 

Ball  Ay  Lead  -^  at  8  Fathom  and  1  F\»t,  returned  at  20  5  repeated  at  8 
Fatthom,  returned  at  19. 
Tried  die  third  Time  at  ro  Fathom  and  4  Foot,  returned  at  28. 
h.  fourth  Tryal  at. the  famp  Depth,  juft  the  fame.  \ 

At  ^  fifths  at  10  Fathom  5  Foot,  murned  at  27. 
Kfisub  Tryal  juft  the  fame* 
Afiuntb  at  12  Fathom  5  Foot,  returned  in  37. 
An  eighth  Tryal  juft  the  fame. 
Another  Day  near  the  fame  Place. 

2Vbtt,  That  ^Pendulum  Was  this  Day  adjufted,  and  made  a  little  fhorter, 
tiiere  having  been  but  5  8  Vibrations  ifi  a  Minute  the  other  Day. 
Ball  A,  Lead  £,  at  14  Fathom,  returned  in  32  t. 
A  fecond  Tryal  a  litde  after,  in  the  fame  Pla^,  returned  in  33-  Irt  the 
making  of  wiych  Tryal  t\it  Vibrations  weie  told  aloud,  and  the  Lead  having 
bem  Jet  down  by  a  line,  was  foiffid  to  touch  the  Bottom  in  juft  half  the  Time 
the  Boll  ftaid  under  Water.  By  a  fecond  Tiyal,  the  afcending  and  deftenif- 
jitg  was  fouod  to  be  in  equal  Times,  ^nd  by  a  third  Tryal,  wfth  anoth* 
Ind,  the  very  fanoe  found,  ^z.  t6\  defcending,  and  16 i  aicending.  This 
Lead^and  Ball  let  down  widiout  a  Line,  the  Ball  returned  ifi  13  Vibrations ; 
a  Sign  it  woent  not  to  the  Bottom. 

A  Tryal  made  with  a  Lead,  whofe  Iron  Crook  was  faftenM  at  the  Top  rf  i^r-  4^* 
it,  fuccceded  very  wdl,  and  the  Ball  returned  in  34!  :  But,  by  reafon  of  the 
Current,  the  Ejqperimentecs  could  not  perceive  when  the  Lead  touched  thi 
Bottom.     This  Lead  behig  let  down  without  a  Line,  the  Ball  returned  in  321. 
The  Depth  of  Water  was  now  found  by  the  Ship's  Lead,  to  be  14  Fathom, 

Anottier  Tryal  was  made  with  a  Line,  bowing  the  Point  of  the  Lead,   and  L%  tr* 
the  Ball  returned  in  34.    The  fame  let  down  without  a  Line,  the  Ball  return- ' 
ed  in  6  or  7  Vibr^ions ;  a  Sign  again  it  went  not  to  the  Bottom.     In  a  Tryal 
witbmttodier  Lead^  the  Ball  returned  in  34.    Repe^d  again  with  the  fame 
Succeft;.* 

fif  tr  Tryal  with  a  Lead,  whde  Nail  was  fet  awry,  tht  Ball  returned  in  34.  r^.  4s, 
After  whkh  Tiyal  the  Depth  ivas  found  to  be  juft  14  Fathofn.     The  laft 
Lead  and  Ball  being  let  down  without  a  line,  the  Ball  returned  at  35.     In 
anocher  Tryal,  with  a  Lead  diat  never  faikd,  the  Bail  returned  in  3  4/ and  the 
Lead  couched  the  Bottem  at  17. 

Lli  Bt 
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By  a  Tryal  with  another  I^d,  the  fame  Time  was  fotind  cxadUy. 

By  a  3d  Tryal  with  this  iaft,  the  very  fame. 

Thefe  Tryab  were  made  near  about  high  Water,  at  the  Depth  of  14  Pa- 
ihm  iuft  by  Meafore  \  and  in  them  the  Motions  fcem  to  be  5  Foot  every 
Second. 

In  all  thefe  Tryals  the  greateft  Difficulty  was,  in  the  Ufe  of  Conical  Fi- 
gures with  Iron  Crooks,  to  bend  the  Iron  that  it  might  be  fure  to  carry 
down  the  Ball  with  it  to  the  Bottom,  and  when  come  thither  to  let  it  go : 
For  almoft  every  one  of  thefe  Leads  failed  in  one  of  thefe  Rcquifites,  'till  by 
fcveral  Tryals  they  had  been  adjurted. 

It  is  not  to  be  omitted,  that  the  laft  Tryals  being  made  near  High-water, 
the  Ball  was  found  to  rife  (by  the  Boat  being  permitted  to  drive)  far  off  upon 
one  Side,  out  of  the  Way,  juft  as  any  light  Thing,  fuffered  to  fwim  on  the 
Water,  would  be  carried ;  which  feemed  to  argue  a  Motion  of  the  Under- 
parts  of  the  Water,  diflering  from  that  of  the  Upper  (a  thing  which  is  faid 
to  be  at  certain  Times  of  the  Tides,  both  at  the  Mouth  of  the  Sounds  and 
oi  tht  Streigbts  \  which  defcrves  to  be  farther  inquired  into.)  The  Angle» 
made  by  thefe  different  Motions,  feemed  to  be  about  40  ^r. 

M^^/r"iL      ^^*   Let  there  be  made  a  fquare  wooden  Bucket  C,  whofe  Bottoms  EE 
siyvii^i  are  fo  contrived,  that  as  the  Weight  yf  finks  the  Iron  5,  to  which  the  Backet 
BjDr.iiook  Q  js  faftcncd  by  two  Handles  D  i),  on  the  End  of  which  are  the  moveable 
n.»4.p.447.  Bottoms,  or  Valves  ££,  and  thereby  draws  down  the  Bucket;  the  Refinance 
^*-  4^-    of;  the  Water  keeps  up  the  Bucket  in  the  Poflure  C,  whereby  the  Water  harii, 
all  the  while  it  is  defcending,  a  clear  Paflage  through  \  whereas,  as  foon  as 
the  Bucket  is  pulled  upwards  by  the  Line  F,  the  Refiflance  of  the  Water  to 
that  Motion  beats  the  Bucket  downward,    and  keeps  it  in  the  Poflure  G, 
whereby  the  included  Water  is  kept  from  getting  out,  and  the  ambient  Wa- 
ter kept  from  getting  in. 

By  the  Advantage  of  this  Veflcl  you  may  come  to  know  the  Conflitutioa 
,  ■. .        of  the  Sea- water  in  feveral  Depths  5  and  whether  it  be  falter  at  and  towards 
the  Bottom.  ^      ' 

fJ^MZ'ftr     ^^^'  ^*  ^^  obferve  in  what  Proportion  the  Increafes  of  the  Tides  from  the 

^dfsl'sy    Neap  to  the  Spring  Tides,  and  their  Decreafes,  and  the  Rifings  and  Fallings 

Sii^y^     of  the  Ebbs,  happen  to  be  in  regard  to  one  another ;  it  is  fuppofed  upon 

■.i7.pii9S-  fpmc:  Obfervations,  made  by  Sir  Rok  Moray  (though  not  throughly  and  exa6t<- 

ly  performed,)  that  thefe  Increafes  are  in  the  Proportion  of  Sines  i  the  firft 

Increafe  exceeding  to  the  loweft  in  a  finall  Proportion  ;  the  next  in  a  greater  ; 

the  3d  greater  than  that ;  and  fo  on  to  the  Midmoft,  whereof  the  Excefs   is 

greateft,  diminifhing  again  from  that  to .  the  highefl:  Spring  Tide ;  fo  as  the 

Prc^rtions  before  and  after  the  Middle  do  greatly  anfwer  to  one  another^  cr 

feem  to  do  fo. 

2.  To  obferve  the  Increafe  and  Decreafe  of  the  Velocity  of  the  Otrrem  ^ 
which  is  alfo  fuppofed  to  be  according  to  the  Proportion  of  Sines. 

3-  The 
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3.  The  cxaft  Meafiires  of  the'  Heights  of  every  utmoft  Mi^-Water  and 
Low- Water  from  one  Spring-Tide  to  another. 

4.  The  exaft  Heights  of  Spring-Tides  and  Spring-Ebbs. 

In  order  to  ail  which  this  following  Apparatus  is  propofed  to  be  made  ufe 
of.  In  fome  convenient  Place  upon  a  Wall,  Rock,  or  Bridge,  i£c.  let  there 
be  an  Obfervatory  (landing  as  near  as  can  be  to  the  Brink  of  the  Sea,  or  upon 
fome  Wall-,  and  if  it  cannot  be  well  placed  juft  where  the  Low- Water  is^ 
there  may  be  a  Channel  cut  from  the  Lffvo-JVattr  to  the  Bottom  of  the  Wally 
Rock^  &c.  The  Obfervatory  is  to  beraifed  above  the  Higb-fVater  1 8  or  20  Foot^ 
and  a  Pump  of  any  rcafonable  Dimenfion  placed  perpendicularly  by  the  Wall, 
reaching  ^ve  the  High-Water  as  high  as  conveniently  may  be.  Upon  the 
top  of  the  Pump  a  PuUey  is  to  be  fattened,  for  letting  down  into  the  Pump 
a  Rece  of  floating  Wood,  which,  as  the  Water  comes  in,  may  rife  and  fall 
with  it.  And  becaufe  the  rifing  and  falling  of  the  fVater  amounts  to  60  or  70 
Foot,  the  Counterpoife  of  the  Weighty  that  goes  into  the  Pump,  is  to  hangupoa 
as  many  Pulleys  as  may  ferve  to  make  it  rife  and  fall  within  the  Space  by  which 
the  Height  of  the  Pump  exceeds  the  Height  of  the  Water.  And  becaufe  by 
diis  Means  the  Counterpoife  will  rife  and  fall  flower,  and  confequently.  by  lefs 
Proportions  than  the  Weight  itfelf,  the  firft  Pulley  may  have  upon  it  a  Wheel 
or  two,  to  turn  the  Indexes  at  any  Proportions  required,  fb  as  to  give  the  minute 
Parts  of  the  Motion^  and  Degrees  of  Rifmgs  and  Fallings.  And  becaufe  if  the 
Hole,  by  whkh  the  Water  is  let  into  the  Pumpy  be  as  large  as  the  Bore  of  the 
Pump  itfelf,  the  Weight  that  is  raifed  by  the  Water  will  rife  and  fall  with  an 
Un^ation  according  to  the  Inequality  of  the  Sea's  Surface,  'twill  therefore  be 
fir  that  the  Hole,  by  which  the  Water  enters,  be  lefs  than  half  as  big  as  the 
Boreof  the  Pump-,  any  Inconvenience  that  may  fall  thereupon,  as  to  the 
Periods  and  Stations  of  the  Flood  and  Ebb,  not  being  confiderable. 

5.  To  obferve  the  Pofition  and  Strengdi  of  the  Wind,  the  State  of  the 
Weather-^  the  Heights  of  the  Barometer ^  Thermometer^  Hygrofcope^  and  the 
Mootfs  Age  and  Place  in  all  RefpeAs. 

IV.  I.  The  true  time  of  the  Tides  at  all  times  of  the  Moon  is  very  rude-  rufci  •j^ 
ly  and  flightly  reckoned  up  by  mofl  Seamen  and  Aftronomers\  moft  of  tliem-j^^'*' 
reckoning,  as  if  the  Moon  being  upon  fuch  a  fet  Point  of  the  Compafs  (as  the  Mr.  ni^ 
Seaman  calls  it)  or  fo  many  Hours  pafl  the  Meridian  (as  the  Almanack-makers  *****"?•» 
reckon)  it  were  High-Tide  in  fuch  and  fuch  a  Port  at  all  times  of  the  Moon.  ^^^^'^^^ 
And  thus  they  reckon  the  Tides  every  Day  to  differ  conftantly  48  Minutes. 
As  for  Inftance,  a  South-Weft- Moon  makes  a  full  Tide  at  Londony  that  mufl  be 
underftood  that  it  is  High-Tide  at  London j  when  the  Moon  is  ^  Hours  paft  the 
Meridian.     Now  this  is  true  indeed  at  new  2knd  full  Ai/oon^  but  not  at  other 
times  of  the  Moon,  which  few  take  any  notice  of:   Only  Mr. -5^^*^  indeed 
ufed  to  ^ve  this  Caveat,  that  about  the  firfl  and  laft  garters  of  the  Mooff 
the  Heap-^des  did  not  flow  fo  long  as  the  Spring-Tides  by  one  Point  of  the 
Cu^fs  s  but  he  gives  no  Rule  to  proportion  the  Difference^ 

But 
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Buty  t^ihsfm^^^^  find^  chat  at  Zakdm  the  Tides  fall 

out  at  the  leafl^T^  Points^  that .  is  an  Hour  and  a  half,  fi)oner  in  the  ^Mr* 
tersy  than  in  the  new  ^nirfull  Moon.  I  hav^  alio  found  hj  many  Tryals,  that 
the  true. Time  of  the  Tides  might  be  found  to  be  fomewhat  fhorter  and 
flM)rter,  from  Vo^  netv  mdfisli  Moon  unto  chie  ^juirtersy  yet  not  in  an  equal 
Ittiamicr,  neither  gradually  decreafing  fr(»n  the  new  and  fuB  Moon  until  the 
Starters ;  but  rather,  that  there  was  fome  little  DiflFcrence  of  Alteration  both 
4t  the  new  rndfttO  Moons  ^  and  alfo  at  the  garters,  and  that  the  greateft  Dif- 
ference fell  our  in  the  midft  between  them,  agreeing  very  well  to  a  circular 
Profortion  after  this  Manner. 
tig*  5o«  I.  Divide  a  Circle  into  12  equal  Parts  or  Hours,  according  to  the  Moon's 
Modon,  or  Diftance  from  the  Sun  from  the  new  Moon  to  the  full. 

2.  Let  the  Diameter  of  the  Circle  be.  divided  into  90  Parts  or  Min.  that  is, 
accorcKng  to  the  Time  of  the  Difference  of  Tides  between  the  new  or  fyU 
Moony  and  the  ^artersj  which  is  one  Hour  and  an  half. 

g.  Make  perpendicular  Lines  crofe  the  Diameter  of  the  Circle  from  Hour  to 
Hour. 

4.  Reckon  the  Time  of  the  Moon's  coming  to  the  South  in  the  Circum- 
ference of  the  Circle,  aad  ohferve  the  perpendicular  Line  that  falls  from  that 
Point  upon  the  Diameter ;  and  the  proportional  Min.  cut  thereby,  will  (hew 
how  many  Hours  or  Min.  are  to  be  fubftrafted  from  the  time  of  high'  Tides 
at  the  new  and  full  Moon^  that  fb  you  may  have  the  true  time  of  the  Tides 
chat  prefcnt  Day. 

For  Example ;  At  London^  on  the  Day  of  new  and  full  Maon^  it  is  high 
Tide  at  3  of  the  Ckxrk,  that  is,  when  the  Moon  is  3  Hours  paft  the  Meri- 
dian, and  fo  by  the  common  Rule,  the  Moon  being  about  4  Days  old,  it  yfii 
be  S.  about  3  of  the  Clock,  and  it  will  be  high  Tide  3  Hours  afterwards, 
that  is,  at  6  of  the  Clock.  But  now,  by  this  Rule,  if  you  count  this  Time  of 
the  Moon'si  coming  to  the  South  in  the  Circumference,  the  perpendicular 
Line,  which  comes  from  3  to  9,  cuts  the  Diameter  at  45  Min.  which  ihews, 
that  fo  much  is  to  be  abated  from  the  time  of  high  Tide  in  the  new  zndfidl 
Moons ;  fo  that  it  is  high  Tide  45  Min.  before  6  of  the  Clock  •,  that  is,  at  5 
Hours  15  Min.  and  not  at  6  of  the  Clock,  according  to  the  common  Ruk. 

The  like  you  may  do  for  any  other  Porf  or  Place^  knowing  the  trmc  of 
Ugh  Heater  at  the  new  and  foil  Moon  in  that  Place  :  And  you  may  do  it  the 
more  readily,  ifyoufet  down  the  time  of  high  Wa$er  at  the  new  and  fuH 
Moon  under  the  Diameter ^  as  I  have  done  for  London^  where  it  is  high  Tide 
at  3  of  the  Clock :  So^  that,  when  the  Moon  is  South  at  3  of  the  Clock,  the 
Perpendicular  cuts  the  Diameter  at  2  Hours  15  M.  and  fo  when  the  Mood  is 
South  at  9  of  the  Cfock,  by  adding  2  Hours  15  Min.  yoa  may  havciiiie 
Time  oihigh  WatcTy  which  is  ii  of  the  Qock  and  15  Min. 

And  thu9  you  may  eafily  make  a  Table,  which  by  tbe'Southii^  of  tiae 
Moon  iInU  readily  tell  you  the  lime  of  bigt^  Tide  at  any  nme  t£  die  Mooti, 
as  I  have  done  here  ^  London ;  To  which  all  other  Flaces^may  be  r^daciefl 
to  correfpond. 

Mccn 
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TTicfe  Things  I  hare  found  to  fall  out  right  ztLondon  iot  many  Years',  and  JfynHf,' 
fo  I  fuppofe  the^r  may  in.  other  Places ;  if  the  Difference  be  not  fo  mudi  be-  ^S^^^!^ 
twoen  the  Heiip^ttdes  and  Spring-Hdes^  in  other  Places,  the  Diameter  muft  be 
divided  into  fewer  Parts. 

2.  Having  taken  notice  that  the  Tides  feldom  hold  out  fo  long  as  Mr. 
fbiUpf^  Calcidatiori  gives  them,  I  obferved  them  myfelf  mort  diligently,  and 
with  the  Help  of  my  Friends  and  Servants  I  noted  the  Times  of  above  80  high 
Waters  at  Tower-wbarf  awl  Greenwich^  whereby  I  found  that  the  greateft 
and  leaft  Differenees  betwixt  the  Moon's  trUc  Southing  and  the  high  Waters 
wete  not,  as  Mn  Pj&Z^jdj  had  placed  them,  at  the  full  or  ftew  and  Quarter 
Moons,  btit  the  greateft  nearer  to  the  Neap^  the  leaft  to  the  higheft  Spring- 
tides. I  found  alio,  that  the  Inequality  was  not  the  fame  that  he  had  made 
it ;  and,  after  a  Tryal  or  two,  that  I  could  reprefcnt  and  anfwer  above  6a  of 
Aefe  Obfervarioui  with  lefs  than  one  Quarter  of  an  Haor*s  Difference  j  which, 
confidering  how  difficult  it  is  to  determine  the  ttnit  of  an  High- Water  exaft-- 
ly,  I  cannet  but  efteeni  a  very  gdbd  4greemenr.        '  ' 

2*.  At  the  Bar  of  DteMV,  on  the  new  and  full  Moons,  a  5.  S.  E.  Moon  Atvuhih^ 
fti^esHiglt-Water,  thatis,.  at-halfanHoiir  paftTen,  "  Mo^w/ 

Ax,  Rings-endj  at  3 -Quarters  after  1  a  n.x84.p.r93 

At  the  Cujlom-boufi  at  DtdfUn,  at  1  !• 

Oq 
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0;i /i&^  Quarter  Days. 
High-JValer  on  the  Bar\  at  5  a  Clock.  ^ 
•  At  if/»«-^J,  at  a  Quarter  paft  5. 
At'tht  Cuftom-ffoufei  half  an  Hour  paft  5. 

A  Soutberhf  ifjp^rf  between  S.S.  E.  and  S.  S.  W.  blowing  frefli,  makes  tt 
flOW:  near  Half  ap  Hour  longer  than  its  ufual  Courfe. 

N.  B,  T\m  this  Obfervadon  makes  the  Tides,  upon  t;he  ^uarter-Mions^ 
come  in  later,  in  refpeft  of  the  Moon^s  Southings  than  ipon  new  and  full 
Moons  by  half  an  Hour ;  whereas  in  the  River  of  STA^iw^j/as  high  as  London, ; 
the  ^uaner-Moons  make  High-fVAter '  above  an  Hour  and  Quarter  fooner  in 
that  refpeft,  than  the  new  and  fuU ;  as  may  be  feen  in  the  accurate  Tide- 
Tables  of  Mr.  Flamftead  \-h\AXrV(^~\&  from  hence  evident, -xHat  theiame  Tables, 
ai*  not  applicable  to  the  Sea-PorHy  where  there  is  not  the'  fame  Reafoii  for  the 
Anticipation  of  the  Neap-Tides  upon  the  Smarter- Moons. 

The  Caufe  of  this  Pianomenon  ittm%  to.  be,  that  the  Impulfe  of  the  Ocean 

in  the  Scarier-Moons  is  not  So  vigorous  as  in  the  new  and  full,  nor  the  Modon 

of  the  Waters  fo  quick,  ( as  is  evident  by  daily  Experience:)  Whence  ic^ 

comes  to  pafs,  that  in  the  open  Sea,  and  in  jPorts  upon  the  Sea-Coaft,  as  this 

of  DubUn,  the  High:-Waier  time  falls  out-Jater  -than  when  the  Motioa  is 

niore  rapid  in  the  »m?  and /«//;  but,  on  the  contrary,  iii  Rivers,  atanycon- 

fiderable  Diftance  from  the  Sea,  the  Refiftancei  of  the  Weight  of  thefrelh 

Water,  which  is  kept  fufpended  during  the  time  of  the  Flood,  is  longer 

overcome  by  the  more  potent  Impetus  in  the  new.mdfull,  dian  by  the  weaker 

in  the  Quadratures  ;  and  from  hence  this  Difference  jhould  be  ftill  more  and; 

more  confiderable,  as  the  Port  is  farther  removed  from  the  Sea. 

A^fAPii-        4.  Our  diurnal  Tides  from  about  the  latter  End  of  MarcbaS[  the  latter 

An!!sim.    End  of  5^/m^^  are  about  a  Foot  higher  (perpendicular,  which,  is  always  to 

cpdeF^,n.  ^  undcrftood)  in  the  Evening  than  in  the  Morning,  that  is,  in  eveiy  Tide 

33«??j»    ^1^^^  happens  after  12  in  the  Day,  before  12  at  Night,     On  the  contrary,  the 

Morning  Tides  from  Michaelmas  till  our  Lady-Day  in  March  again  are  con- 

ftantly  higher  by  about  a  Foot,  than  thofe  that  happen  in  the  Evening.     And 

this  Proportion  holds  in  both  after  the  gradual  Increafe  of  the  Tides  Rifing 

from  the  Neap  to  the  higheft  Spring  j  and  the  like  Decreafe  of  its  Height  till 

Ne^  again  is  dedufted. 

The  higheft  menjlrual  Spring-Tide  is  always  the  third  Tide  after  the  new  or 
fuU  Moan,  if  a  crofs  Wind  do  not  keep  the  Water  out,  as  the  N.  E.  or  N.  fV. 
ufually  doth  ;  whofe  contrary  Wind,  if  ftrong,  commonly  makes  thofe  to  be 
High-Tides,  upon  our  Southern  Coafts  which  otherwife  would  be  but  low. 

The  higheft  Springs  make  the  loweft  Ebbs.  (Tho*  I  am  informed  by  an  ex- 
pert IVat^rman,  riiat  it  fomerimes  happens,  that  there  may  be  a  very  low 
Ebby  tho*  no  hkh  Spring,  which  they  term  an  Out-let^  or  Gurges  of  the  Sea  5 
as  when  a  great  Storm  chances  off  at  Sea,  and  not  on  the  Land.) . 

The  Water  neither  flows  nor  ebbs  alike  in  refpeft  of  equal  Degrees  ;  but 
its  Velocity  increafeth  with  the  Tide  till  juft  at  Msd-JVater,  that  is,  half  fiown^ 
or  at  half  Flood,  at  which  time  the  Velocity  is  ftrongeft,   and  fo  decreafeth 

pro- 
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proportional  'tiU  hig^  W«t«,  or  fuU  Sea.  As-  aUKf  ^^'^aOBsiak  H/f^e 
following  Scheme  collefted  by  Obfervationalnauidi  ac  feveral  Tknes  ahA.Placei^ 
And  althoiigh:  it  ^  rtftraincd  tp  P^pmulb  Ua/om,  tue  tte  Ifltev!  vAete  the  W«* 
terrifeth  about  i6  Fw/  (I  %i]ftiidlyv.beeaaft  it  raajr  vary  favdas  ?ort  frorif 
the  hwefi  Neaf  to  the  l^h^  Aimd  Spring  abo^  7  or  8  i5w>>  yecit  toiiy  kKi 
difStrently  fcrve.  for  other  Places,  .where  it  may  nfe  as  mainry  Faritdnr,  •<*  ««iifi 
lb  high,  by  a  {M-qpordonal  Addition  or  Subftradian.  -  ■  -'  ^ 
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The  dual  Ndmber!  of  Tides,  or  Tunes  of  higji  Water  frasd  mw  Moon  xoj*  Hob^ 
new  Moon,  Or  frbhi  full  Moon  to  full  Moon,  is  59.  frl'l^, 

5.  (1.)  f  haveobfervcd,  that  our*  Annual  Spring  Tides  do  happen  in  March  h^MA. 
and  SepterrSer^  either  at  the  Tide  ocxt  before  the  Sun^s  Ingrefs  into  die  -^-  ^^Im%i 
TMSial  Points  of  Aria  and  Libra^  or  the  next  Tide  after,  according  as  the    siim. 
Moon  js  near  her  Full  or  Change,  when  the  Sun  tKus  eijtjcrs  into  the  faid 
S^s ;  and  when  it  flows  in  Height  about  45  Foot ;  die  loWeft  Neap  Tides 
flowing  in  Height  25  Foot. 

(2.)  That  the  loweft  Neap  makds  the  highert  Spring,  if  the  iV.  £.  Winds 
Under  not,  by  Uowing  hard,  and  fo  keep  baick  the  Tides  ;  as  ufually*  they  do 
when  they  blow:  Whofe  contrary  Winds,  5.  W.  if  they  bk>w  hard*  make 
here  the  higheft  Tides. 

(3.)  That  from  about  the  latter  End  of  A^^i/m^^they^are-dbettt  i  Foot 
and  3  laches  higher,  perpendicularly,  in  the  Evening  than  in  the  Morning} 
that  is,  if  high  Water  hapjxjn  after  the  Sun  is  paft  the  iWirfirito,  oriatTC 
Tides  betwixt  Noon  atfd  Midnight.  But  frtftfi  it^^i^^^^iMX  tg  our  £^i^-i!]|9 
wc  find  the  contrary,  the  Day-Tides  being,  in  that  S^afoo,  higticrby  15  Ya- 
chts than  the  Nig^t-Tidtt^  or  the  Tides  betweeA  Mid-nigbt  and  Noon.  4^4 
this  Proporoon  holds  in  both,  after  the  gradual  Increafe  of  die  T;des  riffng 
from  the  Neap  to  the  higheft  Spring,  and'  thb  like  Decreafe  of  thinr  Hqg^f 
all  Neap  again. 

(4.)  That  the  higheft  melrfhUal  Spring-Ti^6  is  always  dic'TKir^i  4b^  ^ 
fiill  Moon  or  Change-Day,  if  it  be  ndt'kept  back'  by  N.  £,  Winds,      .  ^    v-^     - 

(^50  That  it  j&bjr  here  oAthtChange^Day,  when  the  Mbb(i/s  jS^iJ.  A.  All 
Tide flowtag.in  fioir  thte  Spaee  of  5.  Hour$,.and  ebbing  7  Hours;  put  iif 
Neap-Tidei  it  diw  not-flOWTie^  bf  two  Polnff  of  the  Compalts  fo'loiig. 

Vol.  IL  Mm  6.  That 
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tr.(6.)  That  the  Water  flcms  nor  ebbs  equal  Spaces  in  equal  Times,  bur  its 
Vdocity  is  ftronger  ac  the  firft;  both  the  Flood  and  Ebb^  atHd  fo  gradu- 
aBjr  decreaieth  umili  full  Sea^  or  low  Water.  This  is  obfervcd  inthe  Spring- 
Tides  only^  as  you  may  fee  by  dir  following  Table,  which  I  have  made  for 
o^  ObfenratioQS  of  our  Tides  here.  And  I  have  farther  dbferved,  that  it 
hutfh  flowed  and  ebbed  at  the  firft  of  the  Tide  one  Foot  in  6  Minutes,  or 
that  then  the  Tide  ran  out  a  Foot  in  6  Minutes,  or  <}id  rife  fa  much  in 
Height. 
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■^  C7.)  ThcTifaal-Nairiba:  ofTIdes  from  New  M«on- to N«w  Mobn^ or  from^ 
FoH  to  Full,  is  59, 

.  •(*•)  In  *e  River  of  Severn,  26  MUcs  above  ^rr>/  near  Nmmbam,  160  Maejr 
from  the  River's  Mouth  (Lmidy.)  the  ^<fAi  of  the  Flood  at  its  coming  in  in 
Spring^Tides  arifeth  in  Height,  like  a  WaJli  gf  Foot  high,  and  fo  runs  for 
iHtay  Miles  together,  covering  at  once  all  the  Shoals  -which  were  dry  be- 
fore j  at  which,  time  all  VeffelSy  that  lie  in  the  Way  of  the  faid  Head-Tides^  or 
(!w  k  is  vulgarly  called)  Bear,  ilk  commonly  ovcifet,  or  carwcd  upon  the 
Monks  i  .ar>d  the  Head  of  the  Tide  being  paft,  fuch  Feffels  are  left  dry  a^in.  It 
flows  there  bat  tvoMttrs  and  18  Foot  in  Height,  and  it  ebbs  tm  Hours  Thfc 
Reafeaof  tfaelxd^Mrisdoubdds  the  Ibaitmog  and  ihoalingof  the  River 

ittc 
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m  that  Place,  it  being  there  but/half  a  Mtlekoa^l;  naittjkbot  2bFea)rches 
t)vcr,  thrcc^Mile$  higher  •,  rUaifing  tapering  0  Qlou(;}ifier. 

(6.)  We  have  been  informed  by  a  curious  Gentleman,  that  the  Anmd'high^ 
Tides  about  Cbepftow  Bridge  were  at  St.  David*%  and  Mchaebnas  Stream  \ 
that  is,  the  one  a  little  bejrore  the  Vernal^  and  the  other  iomewhaC  after  the 
Autumnal  /Equinox ;  which  agrees  alfo  with  the  Cdiqefhure  of  a  very:  intdlk;ait 
MatbematicioHy  who  is  withal  of  Opinion,  that  becaufe  both  are  not  far  mm 
the  Mquinoxes^  tho*  the  one  before,  the  other  alter,  it  might  well  giveocca- 
fioQ  to  think  it  was  depending  on  the  jEquinax. 

(7.)  Our  great  Bay  Mr.  Camden  caUs  fiO^Si  vherttas  ikiSf  are  only  two 
fmall  Arms  of  the  Sea,  running  into  it,  viz.  Fofdike  and  Crofs-Keys  %  'tis  full 
of  Sands,  ^making  two  Chmoeis  to  Lym^  and  as  many  to  Btjlim.  It  may  be 
ufeful  to  Travellers  to  have  a  Table  when  to  pafs  over  the  fdid  Wafhes^ 
tho'  without  a  Guide  I  would  not  advife  them,  efpecially  after  great  Freflies, 
which  make  the  Sands  ihift,  and  confequently  quick,  and  Horfes  many  times 
ftick  faft  :  The  way  to  get  them  out  is  by  feveral  Peoples  trampling  round 
them  ac  a  Diflance,  which  by  Degrees  raifeth  them. 
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Crofs-Keys  begins  to  be  fbrdable  fifteen  Minutes  after  Fofdike^  and  ends  an 
Hour  fooner. 
(8.)  It  is  high  Water  upon  the  Day  of  the  New  and  FuU  Moon. 
On  the  Coalt  of  Gafiof^  and  Guienne. 
At  3  *.  at  the  Mouth  of  Garonne^  and  the  I/le  ofRbee.  ii.«sj.p.»*» 

At  3  i  it.  at  5;.  Jobn  de  Lsix^  Bayonne^  and  Memijfan. 
At  gib.  at  RobaHy  Brouage^  and  Rocbelle. 
At  3  i&.  on  the  Coaft  of  Pcntou. 
At  3^  at  Olhmne  and  Beauvoir.  -  ' .  ' 


On  the  Coaft  of  Britdiy. 

hti\b.  2tt  Betl'Tp. 

At  3  A.  ar  the  Mouth  of  the  Loyre^  at  Gar4nde,  M$rbibm^ '  Blavef^  and 
C^ncameau, 

Mm  2  At 


At  i^  b.  M  \^eMts^  Vamis^  and  Aurof. 

At  2 1  &•  at  Apmmarki  JkdUrney  die  Rwe  cf^  Ffinttfuff^  and  i>  Conyuet. 

At  a  ^  ift«  at  £f{^,  and  atCape  de  Fm^. 
VU  i  1 '"  .     At  4  *•  at  St.  P^  if  L$cn. 
t     At  4  t.i&;  at  P^/  BUnc. 
y  At  6  i».  at  St.  Mdif  aiid  OancdU. 

.   .i    '  i  /Oii.theCoaftof  iVi/wtf»^,         • 

At  8  i&.  at  Qferbourg  and  Barfleur.     • 

At  9  ir.  at  Cs^  and  H^i^r^  at  the  Moudi  cf  At  Seiner  and  at  ^cn;^^  <iS- 

At  9  ^  i.  at  Fefcarty  and  St.  ^ijiliri.. 

At  lo  i  i&.  at  iJfl^^/ir,  D/V^,  and  trepin-t. 

On  the  Goaft  of  Ptcarfie: 

At  II  b.  at  the  Mouth  of  the  Smmej  at  Eftapk^  Bakgne^  and  jmbletenfe.. 

At  II  A.  zt  Calais.' 

At  12  i&.  at  Dunkirk^  Newport  and  Q/?^;!^^ 

-A  Berftu-       p.  ( X .)  J  have  Only  taken,  a  general  nodce  of  the  Tider^  as  that  it  is*  high  Wa* 
Ridi.  Not-  ter  about.  7  of  the  Clock  on  the  Cbange-Bay  {in  fome  Creeks  an  Hour  or  two. 
^'^^    g    later.)     The  Pf^afer  rifeth  but  little,  as  about  4  Foot  at  Mgb  IFater^  but  at 
••3o«p-s  ^  spritg'Ti^es  it  n^ay  be  a  Foot  more.     The  Tides  without  are  rery  yarious  in* 
Seuing :  .Soinetimes  the  Tide  of  Flood  fttito  the  Eaftward,  fomctLmes  to  the 
Weftward  ;  but  m  fair,  calni,  and  fettled  Weather,   the  laid  Tide  fct*-  froxth 
the  South- Eaft  toward  the  Norjih-Weft,  as  they  fay. 
Kich^staf.      (^'^  ^^^  Water  about  our  Ifland  (Bermudas)  does  not  flow,  by  any  Man*s^Cb• 
i^wd/n.4p.  fervation,  above  5  Foot;  and  that' tut  at  one  Seafon  of  the  Year,  between 
F-  79>«       ^cbaelmas  and  Cbrijbnas  ;  at  other  time?  not  aboye  3  Fqcc     It  is  high  Wa- 
ter when  the  Moon  is  about  an  Hour  high,  and  the  like  after  her.going  do^iyii^ 
It  flows  in  from  the  Nortb-Weft^  and  runfi  .to  t^he  S^tb-J^aft  ne^eft ;  ^nd  in- 
that  Part  of  the  Land,  which  lies  molt  to  the  'Nmh-Wcfi^xjktjf^  it  ijr  high  Wa-- 
ter  fooneft.     But  the  Tide  does  n9t  always  ebb  and  {low  direfi:^.  ;:hat  Couric 
round  about  our  CoaftVbut,  I  fijppofe,.  the  J^eafpn  ia,.thatfonip  Foi^itsof  i^^nd 
ca^Uftk  ^^  Shoals  may  turn  its  Nortb-JVep;  2i3S^  So^ib-Eaji  Courfe. 
pmibeCo»ft       10.  The  Sea  runs  here  along  the  Shone  continually  to.  the  M^^ar4j  M  z 
%^^^'    very  great  Rate,  except  it  Full  and  Change-,  for  then  it  runs  to  Jf'ijward,  op 
Heathcor.     at  leaf!  makes  a  great  Abate.     Nov.  24.  16^3,  I  took  the  time  of  the  high« 
ji^u^  Water  at.the  Cafile  ("as  near  as  1  cpufld)  at  3^.  30.  p.  m.  it  flowed  about  jS 

tUteBMiOoat    FoOt,  '       * 

Ht  Flux  Md- 


tttn  of        V.  (i.)  The  Sea's  ebbing  and  flowing  hath  fo  great  a  Connexion  with  the 
wtitf^"  ^^?^'* ^Jtf^^'^^  ^  PMkH^ikers  (whatever  oiherCaufcs  they> 
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fatve  joined  wkh  it)  have  attiftutcd  much  of  fty  Caufe  to  the  Mm ;  which 
ekhcr  by  fomc  oceub  ^aUty^  or  particular  Influence  which  it  hath  on  xnoift 
Bodies,  or  iy  fome  magnetick  Virtue y  drawing  the  Water  towards  it  (which 
ihould  therefore  make  the  Water  there  highefl:,  where  the  M(?e?»  is  vertical) 
©r  by  its  Gravky  and  Preflure  downwards  upon  the  terraqueous  Globe  (which 
{hoidd  n:iake  it  loweft  where  the  Mocn  is  vertical)  or  by  whatever  other 
Means  (according  to  the  fcveral  Conjeftures  of  inquifitive  Perfons)  hath  fo 
great  an  Influence  on,  or  at  leaft  a  Connexion  with  the  Sea^s  Flux  and  ^e- 
finxy  that  it  would  feem  veiy  unreafonable  to  feclude  the  Confideration  of  the 
Moon's  Morion  from  that  of  the  Sea :  The  Periods  of  Tides  (to  fay  nothing 
of  the  Greatnefs  of  theni  near  the  new  Moon^  and  full  Moon)  fo  conftantly 
waiting  OR  the  Moon's  Motion,  that  it  may  be  well  prefumed,  that  either  the 
one  is  governed  by  the  other,  or  at  leaft  both  from  fome  common  Caufe. 

The  firft  that  I  know  of,  who  took  in  the  Cbhfldcration  of  the  Earth's-^ 
Modon  {Diumai  and  Annual)  was  GaliUo  \  who,  in  his  Syfiem  of  the  fVorld^ 
hath  a  particular  and  very  rational  Difcourfe  on  this  Subjeft.  But  that  Dif- 
courfe  is  to  be  look'd  upon  oiily  as  an  Eflay  of  the  general  Hypothefis ;  which, 
as  to  Paniculars,  was  to  be  afterwards  adjufted  from  a  good  general  Hiftory  of 
Tides ;  whkrh  'tis  manifeft  enough  that  he  had  not  j  and  which  is  y^et  in  a  great. 
Meafure  wanting. 

Aad  wlut  I  (ay  of  Galil^eo  I  muft  in  like  Manner  defire  to  be  underftbod 
of  what  I  am  now  ready  to  fay  ta  you.     For  I  do  not  profcft  to  be  fo  well 
skiU'd  in  the  Hiftcry  e^  Tides ^  as  that  I  will  undertake  prcfently  to  accommo- 
date my  general  Hypothefis  to  the  particular  Cafes  j  or  that  1  will  indeed  unt-- 
deptake  for  the  certainty  of  it,  but  only  as  anr  Effay  propofe  it  to  farther  Con- 
fideration, taftand  or  fall,  as  it  fliall  be  found  taanfwer  Matter  of  Faft. 

I  confider  therefore  that  in  the  Tides^  or  the  Flux  or  Repix  of  the  Sea,  be-, 
fides  extraordinary  Excriavagancies,  or  Irregularities,,  whence  great  Kiunda-- 
tion$.ar  ftrangdy  High-Tides  do  follow,  which  yet  perhaps  may  prove  not 
robe  ib  merely  accidental  as  ttey  ha,ve  been  thought  to  be,  but  niight  fromi 
the  r^fpAzT  Laws  of  Motion,  if  well  confider*d,  be  both  well  accounted  for, 
and  even  foretold  ;  there  are  thefe  three  notorious  Obfervatipns^  made  (A  the  • 
Reciprocaiion  of  Tides.     F/r/,  Tht  Diurnal  Reciprocation,  whereby  twice  in- 
famewhac  more  than  24  Hours  we  have  a  Flood  and  an  Ebb's  or  a  High- 
Water  and  Low-Water.     Secondly^  The  Menjfr'ual\  whereby  ip  one  fynodicaF[ 
PmedotthdAoeny  luppofe  from  full  Maon  to  full  Mm^  the  Time  of  thofe 
diurnal  ViciJJitudes ^oxki  move  round  thro*  the  whole  Compafs  of  the  Nu^^*!- 
¥^u  or  natural' Day  of  24  Hoiirs :  As  for  Inftance,  if  at  the  fuU  Moon^tV^- 
fidlStabcsit  fqch  or  fuch  a  Pl^ce  juftr  at  NoonJ.it  ftiall  be  the  next  Pay^at  the 
faine  Place,  fomewhat  before  one  of  the  Clock  y  the  Day^  fbllowlhg,.  betweeni\ 
wc^Skd  two;  and  fo  onward,  till  at  the  new  Moon-it  Ih^U  be  at  Mid-night ; 
(the  other  Tide,  which  in  die/«//  Moon  was*  ^tMid-nigbi^  now  miiicnewrMcon^ 
coming  to  be  at  Noon)  and  faforward,  till  at  the  next  full  Mooifi  theiufl  Sea  , 
fiiall.  at  the  iame  Place  copie  to-  be  at  Noon  agajiri*    Again,  that  jpf  the 
Spring  Tidds  Akt'NeipTyc^*  as  they  are  called,  about  the  full  Mopaand. 
acw  M00&  the  Tides  are  at  ^e  MgH^  j,  ac  the.  SIfiadratmf  thp  Tji4??  ^  ^ , 
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the  loweft:  And  at  tjlc  Times  intermediate  proportionaWx- '  fi^r£;,  thc^Ath^ 
niidy  whereby  it  is 'obfetved,  that  at  fome' times  of  the  Yea.?  -the  Sprm^-'Bdes^ 
are  yet  ttiuch  higher  than  the  Spring-^des  at  other  times  of  the  Year  ;  wIiicH 
times  afe  ufually  taken  to  be  at  the  Spring  and  Jutumn^  Qr^twb  ^quituxices^ 
but  I  have  Reafon  to  believe,  (as  v/ell  from  my  own  Obferv^tiona  for  rnany 
Years,  as  of  others,  who  have  been  much  concerned,  to 'heed  it,  whereof 
more  will  be.  f^id  by  and  by)  that  we  Ihould  rather  aflTiga  the  beginnii^  of 
February  and  November y  than  the  two  JEquinoxes.    .        ..  ^  , 

I.  Now,  in  order  to  glivean  Account  of  thefe  three  Periods  according  to 
the  Laws  of  Motion  and  Mechanick  Principles,  we  Ihall  firft  take  it  for  grant- 
ed, what  is  now  a-Days  pretty  commonly  entertained  by  thofe  who  treat  of  fuch 
Matters  that  a  Body  in  M7//^»  is  apt  to  continue  in  its  Motion ^  and  that  in 
the  fame  Degrees  of  Celerity,' unkk  hindered  by  fome  contrary  Impediment: 
Like  as  a  Body  at  Reft  to  continue  fo,  unlefs  by  fome  fufficient  Mover  put 
into  Motion :  And  accordingly,  which  daily  Experience  teftifies^  if  on  a  Board 
or  Table  fome  loofe  incumbent  Weight  be  for  fome  time  moved^  and  have 
thereby  contrafted  an  Impetus  to  Motion  at  fuch  a  Rate^  if  that  Board  or  Ta- 
ble chance  by  fome  external  Obftacle,  or  otherwife,  to  be  ftopped,  or  con- 
fiderably  retarded  in  its  Motion,  the  incumbent  loofe  Body  wiU  fhoot  forward 
upon  it  -,  and  contrariwife,  in  cafe  that  Board  or  Table  chance  to  be  accelera- 
ted, or  put  forward  with  a  confiderably  greater  Speed  than  before,  the  loofe 
incumbent  Body,  not  having  yet  obtained  an  equal  Impetus  with  it,  will  be  left 
behind,  or  feem  to  fly  backward  upon  it.     Or.  which  is  GaliLto^s  Inftancc, 
if  a  broad  Veflel  of  Water,  for  feme  time  evenly  carried  forward  with  Water 
in  it,  chance  to  meet  with  a  Stop,  or  flack  its  Motion,  the  Water  will  dafti 
forward  and  rife  higher  at  the  fore  part  of  the  Veflel ;  and  contrariwife,  if 
the  Veflel  be  fudderily  put  forward  fader  than  before,   the  Water  will  dafh 
backwards,  and  rife  at  the  hinder  part  of  the  VeflTel.     So  that  an  Acceleration 
or  Retardation  of  the  Veflel,  which  carries  it,  will  caufe  a  rifing  of  the  Water 
in  one  Parr,  arid  a  falling  in  another  -,  which  yet,  by  its  own  Weight,  will 
again  be  reduced  to  a  Level  as  before.     And  confequently,  fuppofing  the  Sea 
to  be  but  as  a  loofe  Body  carried  about  with  the  Earth,  but  not  fo  united  to 
it  as  neceflTarily  to  receive  the  fame  Degree  of  Impetus  with  it,  as  its  fixed 
Parts  do,  the  Acceleration  or  Retardation  in  the  Motion  of  this  or  that  Part 
of  the  Earth  will  caufe,  more  or  lefs,  according  to  the  Proportion  of  it,  fuch 
ay<^i/rg"of  the  Water^  or  rifing  at  one  Part,  with  a /xiiVg- at  another,  as  is 
that  which  wq'  call  the  Flux  and  Reflux  of  the  Sea. 

Ifow,  this  premifed,  we  are  next  with  him  to  fuppofe  the  Earth  carried 
about  witha  doublfe  Motion,  the  one  Annual  in  JB£C,  the  great  Ori>,  in 
which  the  Center  of  the  Earth  5  is  fuppofed  to  move  about  the  Sun^; 
the  other  Diurnai,  whereby  the  whole  moves  upon  its  own  Axis ,  and  each 
in  its  Surface  defcribes  a  Circle,  as  D  E  F  G. 

It  is  then  manifeft,  that  if  we  fuppofe  that  the  Earth  moved  but  by  any  one 
ct  thcCt  Motioj^Sj  and  that  regularly  with  an  equal  Swpftnefs^  the  Watery  having 
once  attained  ah  equal  Impetus  thereunto,  would  ftill -hoki  equal  Pace  with 
it,  there  being  no  occafion,  fron?  the  quick^nii^or  flack'ning  of  the  EgrtV^  A4a- 
$ion^  in  that  Part  where  the  Water  lietb,  for  the  Water  thereon  either  to  be 

caft 
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ftft  fbrward  or  backward,  and  thereby  to  accumulate  on  the  other  Parts  of  the 
Water  :  But  the  true  Motion  of  eacli  Part  of  the  Earth's  Surface  feeing  com- 
pounded of  thofe  two  Motiimsy  the  Amudl  and  Diiimal ;  Cthe  j^nhual  in  BEC 
being,  as  GdUUo  there  fuppofeth,  about  three  Times  as  faft  as  a  diurnal  Tfcfo- 
fion^  in  a  great  Circle,  bsDEF)  while  a  Point  of  the  EartFs  Surfece  itibWs 
about  its  Center  5  frorii  G  to  D  arid  £,  and  at  the  fame  time  itis -Center 
B  be  carried  forwards  to  C;  the  true  Motion  of  that  Point  afterwards  -  )s  made 
up  of  both  thoife  Mtf;^^^ -,  to  wit,  of  B  to  C,  and  of  G  toi5^  but  whiTeG' 
moves  by  D  to  JB,  E  moves  backward  by  F  to  G,  contrary  t6  she  Woltidn.bf  B 
toC;  fo  that  the  true  Motion  of  £  is  but  theDifFerence  of  BC  ahd-EG. 
(Tor,  befides  the  Motion  of  B  above  the  Center,  G  is  alfo  put  forward*  as  much- 
as  from  G  to  E,  artd  E  put  backward  as  much  as  from  E  to  G.*-)- Sothat  the 
Diumal  Moim^  in  that  Part  of  the  EMb  which  is  next  the  Su^'is'E  FG^ 
doth  abate  the  Prc^refs  of  the  jhmaU  and  mbft  of  all  at  F\  and  lii  the  other* 
Part  wliich  is  from  the  5V^»,  asGDJ?,  it  doth  increafe  it,  and  moftoFnU  ar 
Di  that  is,  in  t\\t  Day  Time  there  is  abated,  in  the  Night-Titriti^  ad- 
dcd,  to  the -4»»i<^  Motion,  about  as* much  asisGjB,  the  £tfr/35's^  Diameter. 
Which  would  afford  us  a  Caufc  of  two  H'tdes  in  24  Hours  j  theone^upon  the 
greateft  Acceleration  of  Motion-,  the  other  upon  its  gre^teff  RetarJ'ation:  - 
•  (2.)  And  thus  far  Grtff/itf^'s  Difcoutfe  holds  well  enough-  biit  thar  in  this 
It  comes "(hort ;  that  as  it  gives  an  Account  of  two  Tides^  ^  to  thok- tti^^der 
are  always  to  be  at  Fiand  D  v  that  is,-at  Noon  and  at  Midnight :  Whereas-  Ex- 
perience tells  us,  that  the  time  o(7tdes  moves  in  a' Month*9  Space  through  all 
the  24  Hours  ;  of  which  he  gtves  us  no  Account.  For  tho*  he  doth  'take  no- 
tice of  a  metfftrudt  Period  \  yet  he  doth  it  only  as  tof-  the  Quantity  of  the '35W<?j^,! 
gnater  or  lets  j  not  as  to  the  Time  of  the  Ttde^  fbe)rifcr  or  later. 

To  help  this  J.  Mapt.  Batianus  makes  the  Earth  to  be  but  a  fecondary  Pla-  Kiccioi?. 
iiet,  and  to  move  not  dircdWy  about  the  Sun,  but  about  the  Moon ;  the  Moon  '^ZIva/^ 
Wean  while  movi'rtg  kbout  the  Sun^  in  like  Manner  as  we  fuppofe  the*  Earth  to  «.  10.'  * 
move  about  the  5«w,'  and  the  Moon  about  it.     But  though  this*  might  fomifli  jjj"^,^ 
OS  with  the  Foundation  of  a  menftrual  Period  of  Accelerations  and  Retardations 
in  the  compound  Motion  of  feveral  Parts  of  the  Earth's  Surface,  yet'thcte  arc- 
nogood  Reafbns  to  admit  of  this  Hjpotbejis. '     '     -  "• 

Inftead  of  this,  that  Surwife  of  mine  (for  I  dare  not  yet,  with  Confidence,. 
»re  it  2ktij  better  r^Jame)  of  what  I  have  fpoken- to  yoii  heretofore  (And  which* 
hath  occafioned  thig  prefent  Accouht  Vwhich  I  aov  now  giving  you)  is  to  this^ 
Purpofe. 

The  Ear4b  and  Af<w»  being  known  to  be  Bodies  ef  lb  great  ConnedKon^,  as> 
Aat  the  Motion  of  One  follows  that  of  the  Other,  may  well  enough  be  looked 
upon  as  one  Body,  Or  mtber  one  Aggregate  of  Bodies',  which  have  one  com- 
mon Center  of  Gravity ;  which  Center  of  Gravity*,  according  to  the  known 
Laws  of  StAticksy,  is  in^  ar  ftrait  JLine  connefting  their  refpedivf  Centers  fo^ 
divided,  as  that  its  Partfe  be  in  reciprocal  Proportion  to  the  Gravities  ef  the 
two  Bodies-  As  for  Example,  fuppofe  the  Magnitude  (and  therefore,, 
probably,  the  GiavityJ  of  the  li^on-  to  be  about  a  one  and  for4ietb  Part  of 
that  of  the  Ear4J^  %  and  the  Diftance  of  the  ik&^'s  Center  from  the  Center 
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vfth^jE^A ^>be  sbo^t iCSmiJiarfistirs  of' the Eariif^', the  Diftaice  of  the^ 
conuno&tCqncctr  of  Gravity  of  the  two^  Bodies^  w'jll  Be  from  that  of  tho  £arfi^ 
^bout  |»  oi^SSmidiameters^  that  is  about  i  of  a  S4mdi<meUr  of  the  EartK 
above  iu.  Surface,  in  the  Air,  direftly  between  the  Eattb  aiid  A&wr. 

Now  fuppofkig  the  Earth  23^  Mm  jpiMljr,  as  on&  ^odjs^.  carried  about;  by 
the  Sun  in.  tbf  jfr^o^  Or^'  of  the  vfw«#/ Motion-,  this  Moctpn  is  to  be  cftif- 
mated, (apcord>ag  CO  the  L^W5  of  S/^r^^f /m  qthcr  Cfife?)  by  the  Motion; of 
the  common  Center  ctf^Gravitf  of  both  <  Bodies.  For  we  ufe  in  Staiicis  lar 
tiftimate  ^  BcKiy,  or  Aggregate  of  Bodies,  to  be  ipoved  upwards,  downward?^ 
*or  othcrwife,  fo  much  as  its  common  Center  of  Gravity  is  fo  nwvcd,  howfo- 
cver  th€;.Parei  a^:  change  Places  amongd  tbemfelves.  .  ... 

A«nd  aocotidingly  the  Line  of  the  Annual  Motion  will  be  dcifcribed,  not  by 

the  Center  of  th^  Edrsb  (as  we  commonly  .eftin^^e  it)  but  by  the  c^oimoa 

Center  <>f  Gravity,  of  the  Bodies,  Ear4i>  and  Afo^,-  as  one  Aggregate. 

*?rv5»*       .  Now  fuppofmg  ^5  CD  £  to  be  a  Part  of  thc^r^<i/  Oi^'of  /bmual  Moticfti 

idefc^bed  by  the  common  Center  of  Gravity,  in  fo  long  tirpc  as  from  a  fftU 

Moan  at  jf:  to  the  next  nezv  M>9n  at  £  v  the  Center  of  the  Earth  at  7*,  and 

Ythat  of  xht'Moon  at  Z.,  muft  each  of  them,  (fuppofing  thteir  commi^n  Ceriter  of 

Gravity  to  keep  the  Line  A E)  be  fuppofed  to  defcribe  a  Periphery  about  that 

i€ppnmmrdnt$r^[^  the  Mean  defcribes  her  Line  qf  nunftrual.  Motion.     And  in 

iike  Manner^  £FGHU  from  the  nem  Moon  at  E  to  th^.  next  full  Mom  at  t\ 

rig.  sz-        ^Tomjtto  E  (from  full  Moon  to  new  Moon)  T move^.^irt  its  own  Efi* 

^x'le)  Mpw^rds  from  the  Sun :  And  from^  E  to  I  (from  new  Moon  to  full 

Mcon)  it  moves  downwards,  towards,  the  Sun.     Agaifi,  -/nom  C  toG  (froni 

3aft  Quart(a-;to-the  following  firft  Quarter)  it  moves  forward  according  to  the 

jhnual  Motion  ^  but  from  G  forwards  to  C  (from  the  fy:fl;.  Quarter  to  the  en* 

fuing-/^  ^garter)  it  moves  contrary  to  the  Annual  Motion,  . 

It  is  manifeft  therefore,  according  to. this  I^fypofhe/iu .'Xh^  from  the  jaft 
*^  '  !  •  .'  <Juarter  to  thg  firft  Q^rter  (from  C  to  G,  while  2"  is  above,  the  Dne  of  the 
.:  .*  .  •  Annual If/y^fQfyfk)  its  menfirual  Moiion  it\itsEpi(ycle  adds  Atfk^^what  of  ^<^ 
ration  to  the :4ww'>^ Motion*,  and  moft  of  all  at  £,  the  new  MooH :  And  from 
the  firft: tft^helaft  Quarter  (ft-om  G  forward  to  C,  while  5*  is  below  the.  Line 
of  the  Annual  Motion)  it  abates  of  the  Annual  Motion  i  and  moft  of  all  at  /» 
or  y^,::thefull  Moom     . 

So  that  in  Purfuance  of  Gd^rXfo's  Notion  the  m^rcra/ adding  to,  or  de*^ 
tracing  fix)m' the -^iW/wtf/Modon,  (hould  either  leave,  behind,  orcaft  fory^ard 
the  loofe  Waters  incumbent  on  the  Earthy  and  thereby  caufe  a  Tidey  ^or  Ac- 
cumulation: of  Watcr^  and  moft  of  all  at  the  full  MdOii  and  new  Moon» 
where  thofe  Accekratians  of  Retardations  are  greateft. 

Now  this  nienfirud  Motion,  if  nothing  die  were  fuperadded  to  the  Annual^ 
would  ^ve  us  two  ^des  in  a  Month,  and  no  more  \  (the  one  upon  the  u^* 
€€lerationy  aod  the  other  on  the  Retardation)  at  new  Moon  and  full  Moon  i 
and  twa £bbs  at  the  ]two  Quarters ;  and  ia  the  Intervals^. rifing  and  falling 
Water. 

,  But  the  Diumd  Motion  fiiperadded,  doth  the  faoM  to  this  Maifirud^  whkfeh 
^W^^fuppofeth  it  to  do  to  the  4mud%  that^is,  doth  add  to,  or  fiibftra& 

from 
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%om  the  mtn]^ruai''A€eeteriam  or  RttariaticA\  arid  fo  gives  ^s  j^'tqmi 
Tide. 

For  in  whatfoever  part  of  its  Epicycle  we  fuppofe  ?*  to  be  j  yet  becaufej  *%•  54* 

while  by  its  menftruat  Motion  the  Center  moves  ih  the  Circle  LtN^  cacH 

Point  in  its  Surface,  by  its  diurnal  Motion,  moves  in  the  Circle  LMN% 

vhatibever  Effcft  (accelerativc  or  retardative)  the  Msnjlrual  would  givc^ 

that  Eflfca,  by  the  Diurnal,  is  cncfeafcd  in  the  Parts  L  MN  (or  rkther/Af  n^ 

the  Scmicirde)  and  moft  of  all  at  M\  biit  diminifhed  in  the  Parts  NQL 

(or  ratbcr  »0/)  and  nrtoft  of  all  at  0.     So  that  Mand  0  (that  is^  wheii 

the  Moon  is  in  the  Meridian  below  or  above  the  Horizon)  we  are  to  have 

the  diurnal  Tide  or  Higb-fPater,  dccafioned  by  the  greateft  Aceleration  or. 

Ritardation  which  the  Diurnal  yfrcb  gives  to  that  of  the  Menftrual ;  which 

fccms  to  be  the  true  Caufe  of  the  daily  Tides j  and  withal  gives  an  Account^ 

not  only  why  it  Ihould  be  every  Day,  but  likewife  why  at  fuch  a  Time  of 

the  Day  v  and  why  this  time  fhotild  m  a  Month  run  through  the  whole  24 

Hours,  viz.  becaufe  the  Moon's  coming  to  the  Meridian  a^ve  and  below 

the  Horizon  (or  as  the  Seamen  call  it,  the  Moon's  Southing  2Xidi  NoribingX 

doth  fe ;  and  likewife  of  the  Spring-Tides^  and  Neap-Tides.    For,  when  it  fo 

happens  that    the  menftrual  and    diurnal    AcceUrations   or   Retardations  b^ 

co-incident  (as  at  the  New  Moons  atid  Full  Moons  they  are)  the  EfFcft  mufl: 

needs  be  the  greater.    And  although  (which  is  not  to  be  diflembled)  thj^ 

happen  but  to  one  of  the  two  Tides  \  that  is,  the  Nigbi-Tide,  at  the  New 

Moon  (when  both  Motions  do  moft  of  all  accelerate)  and  the  Day-Tide  at. 

Full  Moon  (when  both  do  moft  retard  the  annual  Mdtion-,)  yet,  this  Jiir 

being  thus  raifcd  by  two  concurrent  Caufes,   tho*  the  next  Tide  luve  not^ 

the  lame  Caufe  alfo,   the  Impetus  corttrafted  will  have  Influence- upon  thf. 

next  Tide  5  upon  a  like  Reafon  as  a  Pendulum^  let  fall  from  a  higher  A-cb^ 

will  (tho*  there  be  no  new  Caufe  to  occafiori  it)  make  the  Vibration  on  the; 

other  Side  (beyond  the  Perpendicular)  to  be  aJfo  greater:   Or,  of  Water 

in  a  broad  Veflel,  if  it  be  fo  jogged  as  to  be  caft  forward  to  a  good  height 

above  its  Level,  will,  upon  its  Recoiling,  by  its  own  Gravity  (without  any .. 

additional  Gaufe)  mount  fo  much  the  higher  ort  the  hinder  Part. 

But  here  alfo  we  are  to  take  notice,  that  though  all  Pares  of  the  Earth,  , 
by  its  diurnal  Motion,  do  turn  about  its  Axis,  and  defcribe  parallel  Cirdes, 
yet  not  'cqual-Circles  -,  but  greater  near  the  JSqmnoStiaL,  and  leflcr  near  thci, 
Poles  ;  whidi  may  be  a  Caufe  why  the  Tides  in  fome  Parts  may  be  much  ; 
greater  than  in  others.    Bdt  this  belongs  to  the  particular  Cohfidcratioiis,  (of 
which  we  are  not  now  giving  an  Account)  not  to  the  general  Hypth^fis. 

^dfyy  The  annual  Htgb  Tides  having  been  obferved  fgrofly)  to  happen  about  • 
tint  Spring  znd  Jftturnn^  they  are  Generally  referred  to  the  two  J^fuinims.^. 
Bitt  ti»  Inhabita^ta  of  Rmney-Mdrp  in  Kent^  where  the  Sea  being  kept  out  « 
with  great  Earthen  Walls,  that  it  doth  not  at //i;ffi-/i^^  overfibw  the  Ix-  : 
vcl,.  aie  generally   agreed  by  their  ObferVattOns   (and  Experience  dearly  . 
bought)  that  their  Times  of  Danger  are  about  the  Beginning  of  Februaij 
and  of  If  member  %  that  is,   at  xAo{t  Spiting-Tiies  which  happen  near  thole.  ,i 
Times  \  to  which  they  give  the  Karnes  of  Candkmas-Slream^  zxAAIIbMmi- 
Stream :  And,  if  th^  tfcapc  thofc  Spring-Tides^  they  ^^idicnd  themfclvc* 
Vol.  VL  N^i  •«« 
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cut  of  Danger  for  the  reft  oF  the  Year.  And  as  For  Martb  and  SeptinA^ 
'(tfie  twp  Mquinoxes)  they  are  as  little  folicitous  of  them  as  of  any  other 
P^rt  of.  the  Year,  And  I  have  my  felf  veiy  frequently  obferved  (bodi  at 
•  •  London  J  and  elfewhcre)  that  in  thofe  Months  of  February  and  Ntyuet^^er 
(efpecially  November)  the  Tides  have  run  much  higher  than  at  other  times  \ 
particularly  in  November  1660.  I  found  the  Water  fo  high  in  King-ftreet^ 
Wefiminfier^  that  it  came  up  not  only  inta  the  Boots,  but  inta  the  Body  of 
the  Coach,  and  the  Palace-Tard  (all  fore  a  little  Place  near  the  Weft-^-End) 
overflowed;  as  likewife  the  Market-Place,  and  many  other  Places,  and 
their  Cellars  generally  filled  up  with  Water.  And  in  November  1665  it 
may  be  well  remembered  what  very  High-Tides  there  were^  not  only  on  the 
Coafts  of  England  (where  much  Hurt  was  done  by  it)  but  much  more  in 
Holland^  where,  by  reafon  of  thofe  Inundations,  many:  Villages  and  Towns 
were  overflowed. 

'Tistrue,  there  does  not  happen  any  fingle  fignal.  Accident,  which  mi^t 
caft  it  on  thefe  times,  yet  there  is  a  Compound  of  Two.  that  may  do  it : 
Which  is  the  Inequality  of  the  natural  Da^  (well  known  to  A^ronomers) 
arifingfroma  double  Caufe.  Firji^  beeaufe  the  Sun,  by  reafon  of  its -^^^. 
g^tum  and  Perig/eum^  doth  not  at  alt  times,  of  the  Year  difpatch,  in  one  Day, 
an  equal  Arch  of  die  Ecliptick:  Secondly^  Kqadi  Arches,  of  the  EcUptick  do 
not  in  all  Parts  of  the  Zodiack  anfwerto  equal.  Arches  of  the  JE^noffial^  by- 
which  we  are  to  eftimatc  Time.. 

According  to  the  firft  of  thefe  Caufes:  we  (hould.  have  the  longeft  Natu- 
ral Days  in  tiecember^  and  the  fhortfeft  in  June  \  which,  if  it  did  operate 
alone,  would  give  us  at  thofe  times  two,  annual  High- fFaters.  According  to 
the  ftcond  Caufe,  if  operating  Tingly,  we  fliould  have  the  longefl:  Days 
in  the  two  Solfticei  in  June  and  December^  and  the  two  Ihortefl:  at  the 
JEquinoxes^  in  March  and  September  \  which  would  at  thofe  times  give  occa- 
fion-  of  four  annual  High-  Waters., 

But  the  true  Inequality  of  the  natural  Days~  arifes  from   a  Complica-. 
tibn   of  thofe  two  Caufes,   fometimes  crofling,  and  fometimes   promoting: 
I  each  other ;  though  we  fhould  find  fome  Increafes  or  Decreafes  of  the  na- 

1  tural  Days  at  all  thofe  Seafons^  anfwerable  to  the  refpedtive  Caufes,.  (and 

!  perhaps  of  Tides)  proportionably  thereunto, :.  Yet  the  longefl:  and  (horteft 

natural  Days,  abfolutely  of  the  whole  Year  (arifing  from,  this  Complication 
•f  Caufes)  are  about  thoie  times  of  JJlballoniide  and  Candkmas^  or.  not 
far  from  them,  about  which  thofe  annual  HighrTides  are  found  to  be  ;  as. 
wiB  appear  by  the  Tables  of  Mqnatim  of  natural  Days.  And  therefore,  I 
think,,  we  may^  with,  very  good  Reafon  cafl:  this  annud  Period  upon  that 
Caufe,  or  rather  Complication  of  Caufes,  For  (as.  we  before  fhewed  in,  the 
menftruat  and  diurnal)  there  will,,  by  this  Inequality  of  natural  Day»,  arife  ai 
^hyf±2i\/icefleration  said  RetarJatim  of  the  EarJb's  meaa  Motion,  and  ac- 
cordinglyr  a  cafling  of  die  Waters  backward  or  forward ;  either  of  whidv 
wiB  caufe  am  Accumulation  or  High-Water*. 
,  K  muft  here  add;  (that  I  be  noi;  mifkakea).  diat  whereaa  I  call  the  time  of 

tbedUj^  pda  to<  ber  at  adi:  Places^  wheat  the  Mooais.  there  in  the  Meridian  ^ 

"•*';''••*  ifc 
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It  muft  be  underftood  of  open  Seas,  where  the  Water  hath  fuch  free  Scope . 
for  its  Motioti,  as  if  the  whole  GJobe  of  Earth  were  equally  covered  with. 
;       Water :  Well  knowing,  that  in  Ba;s  and  Inland  Channels  the  Pofition  of 
.       the  Banks,  and  other  like  Caufes,  muft  needs  make  the  Times  to  be  much ' 
dilFerent  from  what  we  fuppofe  in  the  open  Seas :  And  likewife,  that  even  • , 
in  the  open  Seas^  Iflands^  and  Currents^  Gidfs  and  Shallows  may  have  fome 
Influence,  though  not  comparable  to  that  of  the  Bays  and  Channels.    And 
I       moreover,  though  I  think  that  Seamen  do  commonly  reckon  the  rime  of 
}        BigbWaierva  the  open  Seas  to  be  then,  when  the  Moon  is  there  in  the 
[        Meridian  (as  this  Hypotbejis  would  caft  it;)  yet  I  do  not  take  my  felf  to 
'        be  {q  well  furnifhed  with  a  Hiftory  of  Tides^  as  to  affure  myfelf  of  it  -,  much 
f       Icfs  to  accommodate  it  to  particular  Places  and  Cafes. 

It  may  be  thought  perhaps,  that  if  the  Earth  would  thus  defcribe  an  Epi^ 
ij  c/ck  about  the  common  Center  of  Gravity,  it  would  (by  this  its  Change  of 
^  Place)  difturb  the  coeleftial  Motions,  and  make  the  apparent  Places  of  the 
Planets,  especially  fome  of  them,  different  from  what  they  would  other- 
wife  be.  For  though  fo  fmall  a  Removal  of  the  Earth,  as  the  Epicycle  would 
caufe  (efpccially  if  its  Semi-Diameter  fhould  not  be  above  i  i  of  the  Earth's 
Scmi-Kameter)  would  fcarce  be  fenfible,  if  at  all,  to  the  remoter  Planets  ; 
yet,  as  to  the  nearer,  it  might. 

To  this  my  Anfwer  is,  that  fuch  Difference  hath  been  obferved,  and  hath 
very  much  puzzled  Afironotners  to  give  an  Account  of.  Mr.  Horrocks  was  , 
forced  to  have  recourfe  to  fomewhat  like  Kepler^ s  amicable  Fibres  (which  he 
had  no  Affeftbn  to  at  all)  to  give  Account  of  the  Inequalities  of  the  Moon's 
Morion.  And  other  Jftronomers  have  introduced  (fome  upon  one  Suppo- 
firion,  ibme  upon  another)  fome  kind  of  menftrual  jEquation^  to  folve  the 
laequalkies  of  the  Moon's  Morion,  according  to  her  Synodical  Revolution, 
or  different  Afpefts  (of  New  Moon,  Full  Moon,  &fr.)  befides  what  concerns 
her  own  periodic^al  Motion.  For  which,  this  Confideratkm  of  the  com- 
mon Center  of  Gravity  of  the  Earth  and  Moon  is  fo  proper  a  Remedy 
(efpccially  if  it  Ihould  be  found  precifely  to  anfwer  thofe  Ph^enomena^  which 
1  have  not  exam'uied,  but  am  very  apt  to  believe)  that  it  is  fo  far  from  being, 
with  me,  an  Objedion  againft  it,  that  it  is  one  of  the  Reafons  which  make 
me  inclinable  to  introduce  it. 

The  like  Confidcration  may  reafonably  be  had  of  Jupiter  and  S^urn^  and 
dieir  Satellites^  which  yet,  becaufe  of  their  Smallnefe,  may  chance  to  be  fo 
litde,  as  that  at  this  Diftance  the  Change  of  their  apparent  Places  may  not 
be  difccrnable.  For  all  thefe  Satellites,  arc  to  their  Principals  as  fo  many 
1  )ons  to  the  Earth,  And  Mr.  Horrocks  exprcflcth  fome  fuch  little  Ine- 
<;  iitics  in  Satum^s  Motion,  of  which  he  could  not  imagine  what  Account 
t  give :  Which,  for  oi^ht  I  know,  might  have  been  accounted  for,  if  at . 
t  t  time  the  Satellites  of  Saturn  had  been  difcovered,  and  that  Mr.  Horrocks  . 
I  1  thought  of  fuch  a  Notion  as  the  common  Center  of  Gravity  of  Saturn 
a   ^.  his  Companions  to  be  confidcrable,  as  to  the  guiding  of  his  Motion.  .^^  ^^ 

I.  i/.  To  the  firft  Objeftion,  ^batit  afpears  not  bm  two  Bodies^  that  bwejMm  m^ 
%    9>,  can  haue  no  common  Qnter  of  Gra^:  that  is  (for  fo  I  undcrftandjgj^J^ 
t  le  Intendment  of  the  Ob}c6Uon)  can  aa  or  be  aAed  lA  the  fame  manner^  as  iuif.a<# 

Nn  2  ^  _ 
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iftfiefwereconneded;  I  ihall  only  anfwer,  that  it  is  harder  to  fliewhow' 
they  have,  than  that  they  have.  That  the  Loadftone  and  Iron  have  fbrne^ 
what  equivalent  to  a  Tye,  though  we  fee  it  not,  yet  by  the  EflFefts.  we 
know.  And  it  would  be  eafy  to  ihew,  that  two  Load-Stones,  at  once  ap« 
plied  in  different  Pofitions  to  the  fame  Needle,  at  ibme  convenient  Diftancc, 
will  draw  it  not  to  point  dire&ly  to  either  of  them,  but  to  fome  Point  be- 
tween both ;  which  Point  is,  as  to  thofe  two,  the  common  Center  of  Ai- 
tra5imy  and  it  is  the  lame  as  if  fome  one  Load-Stone  were  in  that  Point. 
Yet  have  theft  two  Load-Stones  no  Connection  or  Tye,  though  a  common 
Center  of  Virtue,  according  to  which  they  joindy  aft.  And  that  there  is 
fomewhat  that  doth  connedt  the  Earth  and  Moon  (^s  much  as  what  con- 
nefts  the  Load-Stone  and  the  Iron  which  it.  draws)  is  paft  doubt  to  thole 
who  allow  them  to  be  carried  about  by  the  Sun,  as  one  Aggregate  or  Body, 
whofe  Parts  keep  a  refpeftive  Pofition  to  one  another:.  IjSlt^S'JupUer  with 
his  four  Satellites^  and  Saturn  with  his  one; 

To  the  Second  Objefkion  ;  "that  ^^/ Chatham  and' in  the 'rh^mt&  tbi  an-- 
nual  Spring-Tides  happen  about  the  Equinoxes ;  not  {as  this  Hypotbejts  doth 
fuppofe  elfewbere  to  have  been  obferved)  about  the  Beginning  of  February  and 
November.    If  their  Meaning  be,  that  annud  High-Tides  do  then  i  happen, 
and  then  only;  if  this  prove  true,  it  will  eafe.  me  of  half  my  Work :  For 
it  is  then  eafily  anfwered,  that  it  depends^  upon,  the  Oili^ity  oi:xixt  Zodiack  % 
the  Parts  of  the  jEquinokial^  anfwering  to  equal  Parts  of  the  Z^/ff jfir,  being 
near  the  Solftitial  Points  gjpcatcOi^  and  near  the  JSquimSlial  Points  leaft  of 
all.     But  befides  this  Miftfii/ Viciflitude  of  the  jEpinoxes^  not  to  fay  of  the 
Four  Cardinal  Points  (which<  my  Hypothecs  doth  allow  and  aflert)  I  believe 
it  will  be  found,  that  there  is  another  annual 'YiaSCitadit  anfwering  to  the 
Sun^s  Apog^um  and  Perigaum\   and  that  the  greateft  Tides  of  all  will  be 
found  to  bi  upon  a  Refult  of  thefe  two  Caufes  co-operating.     And  to  what 
is  faid  to  be  obferved  at  Chatham  and  in  the  Thames^  contrary  to  that  I 
alledge,  as  is  obferved  in' Romney-Mdr/h ;  I  muft'  at  prefent  i^'^x^»  and  refer 
to  a  melius  inqmrendufm    For  a  good  Diary  of  the  Height  and  Time  both 
of  High- Water  and  Low-Water,  for  a  Year  or  two  together,  even  at  Chat--- 
ham  or  Greenwich  \  but  rather  at  fome  Place  in  ther  open  Sea,   or  at   the 
Land^s  End'm  Cornwall^  or  on  the.  Weft  Parts  of  Ireland^  or  at  St.  Helm^s^ 
w  the  Bermudas^  &c.  would  do  more  to  the  refolving  of  diis  Pdnt,  than . 
any  verbal  Di^courfe  without  it"» 

^dfyj  To  the  third  Objeaio%  ThiafiippofiHg  tht  Earth  and  Moon  to  wove^ 
i^t  a  common  Center  of  Gravity ;  if  that  the  iUgheft  Tides  be  at  the  New  Moon^ 
when^  the  Moon  heif^  neareft  t$  the  Sun,  the  Earth  is  fartheft  from  it 4  and  its 
Compound  Moti&n  at  tbefwift^\  and  that  the  Tides  abate  as  the  Earth  c^proacb^ 
eth  nearer^  ^tHTiPfmes  into  the  fuppofid  Grck  of  her  annual  Motion  ;  //  mi^j 
he  demanded^  why  do  thef  not  Jill  abate^  as  the  Earth  comes  yet  nearer  to   the 
Stin^   and  the  SimftHifs:  of  its  cmpmend  Motion  ftiU  fiackensf  And  fi^  vpiy 
have  we  not  Spring-Tides  at  the  New  Moon  {when  tho  Motion  isfmfteft)  and 
Niap-Tides  nr  Full  Moon  {when  the  Motien  is  Jhwef^  but  Spring-Tides   at 
hthlTht  An£¥er»  if  obferved^  tf  aktsidy  given  in  my  H^thejls  it  ielf. 
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Becaufe  the  ESe&  is  indifferently  to  follow,  either  upon  a  fudden  Acalera* 
tioHj  otz  fudden  Retardation,  Now  both  of  thefe  happening,  the  one  at  the 
New  Moon,  the  other  at  the  Full  Moon,  do  caufe  high  Tides  at  both. 

4/Wy,  To  the  4th  Objcftion,  That  the  higheft  Tides  ^^  not  at  all  Places 
ekta  the  New  Moon  and  Full  Moon,  and  particularhf  tbatj  in  fome  Places  of 
the  Eaft-Iniies,  the  higheft  Tides  are  at  the  Quadratures ;  I  anfwer  in  gene- 
ral ;  That  as  to  the  particular  Varieties  of  ^ides  in  feveral  Parts  of  the  World 
1  cannot  pretend  to  give  a  fatisfaftory  Account,  for  Want  of  a  competent 
Hiftory  of  Tides^  &c.  bccaufe,  as  is  btimated  in  what  I  wrote  in  the  ge- 
neral, the  various  Pofitions  of  Channels,  Bays,  Promontories,  Gulpbs,  Sballowsp 
CurrentSj  Trade-Winds,  i^c.  muft  needs  make  an  innumerable  Variety  of 
Accidents  in  particular  Places,  of  which  no  fatisfaftory  Account  is  to  be. 
^vcn  from  the  general  Hypotbejis,  though  never  io  true,  without  a  due  Con- 
fideradon  of  all  thofe.  Which  is  a  Task  too, great,  foe  ma  to, undertake,  » 
being  fo  ill  furnilhed  with  Materials  for  it. 

cfbhf.  To  the  5th-Obje<ftion,  Tthat  tbe  Sprite-Tides  bappennot  witbusjuji  at  - 
tbt  Full  and  Change,  but  two  or  tbree  Days  after :  I  Ihould  with  the  more  • 
Confidence  attempt  an  Anfwer,  were  I  certain-  whether  it  be  fo  in  the.  c^n . 
Seas,  or  only  in  our  Channels.    For  the  Anfwers  will  not  be  the  fame  in^  both , 
Cafes.    Ifonly  in  our  Ci&^»fi>,.  where  t\it  Tides  find  a  large  Indraught,  but. 
not  in  the  open  Seas,  we  muft  then  feek,  a  Reafon  of  it  from  the  particu- 
lar Pofitioa  of  thefe  Places :    But  if  it  be  fo  generally  in  the  wide  open . 
Seas,  we  muft  then  fcek  a  Reafon  of  it  from  the  general  Hypotbejis :  And, , 
'till  I  know  the  Matter  of  Faft,.  I  know  not  well  which  to  offer  at.    I  know 
tiiat  Mariners  ufe  to  -ipeak  of  Spring-Tides  at  the  New  and  Full  of  the  Moon  5 . 
though  I  have  flill  had  a  Sufpicion  that  it  might  be  fome  Days*  after,  as  well 
iadie  open^Seas^  as  in  our  narrower  Channels^    And  therefore  I  have  chofen. 
tofay^  inmyPapersi  about  tht^t^  and  the  Full,  rather  than  i^/  the  New 
and  .Full;  and  even  when  I  do  fay  At,  I  intend  it  in  that  laxer  Senfc,  in^ 
which  I  fuppde  the  Mariners  are  to  be  underftood,  for  Near  that  time.    The 
Tnidiis,  the  Flux  and  Reflux  of  Water,  in   a  Veflel  by  reafon  of  the  jog- 
ging of  it,  though  it  follow  thereupon^  yet  is,   for  the  moft  Part,  difccr- 
nablc  fome  time  after.    For  there,  muft,  upon  that  Jog,  be  fome  time  for 
Motion, ,  before  the  Accumulation .  can  have  made  a  Tide.    And  fo  1  do  not . 
know  but. that  we  muft  allow  it  in:  all  the  Periods :  But  \n  my  conjectural  Hy- 
$9tbe/iss,^Me  it  is-  yfit.but  a. Candidate,  I  did  not  think  myfelf  obliged  to. 
tft2k  naore.  nicely. 

But  now,  after  all;,  the  cleareft  Evidence  for  this  Hypotbejis,  if  it  can  be 
had,  will  be  from  Ccskjiiah  Obfervations.    As  for  Inftance ;  fuppofmg  the  Ffc.  55.. 
&n.at5,  the£tfr/i&'s.Placciiiits  annual  Orb  ^t  T^  and  Mars  (ia  Oppofitbn 
to  the  Sun  orncar4t)^at  M:  From  whence  Mars  ihould  appear  in  thtZodi* 
ack  at  y,  and  will  at.Full  Moon  be  fcen  there  to  be,  the  Moon  beir^  at  C>, 
and  the  Earths  C5  and  the  like  at  the  New  Moon.     But  if  the  Moon  be 
ii  the  Firft  Quarter  at  A^  and  the  Earth  at  a ;  Mars  will  be  feen  not  at<  >> , 
hut  at.tf,  too  flow :  And  when  the  Moon  is.  at^,  and  the  Earth  at  h^  Mars^, 

will. 
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wlllbelcenat|ji:yet  too  flow:  Till  at  the  Full  Mooni  the  Moon  at  C;; 
the  Earib  at  r,  MarswHl  be  feen  at  y^  its  true  Place,  as  if  the  Earth  were 
at  f'.  But  then^^er  the  Full,  the  Moon  at  D,  the  Earth  at  d^  Mars  will 
be  feen,  not  at  y,  but  at  <A ;  too  forward,  and  yet  more  when  the  Moon,  at 
the'laft  QtTdrter,  is  at  £,  the  Earth  at  ^,  anc}  Min  feen  at «.  If  therefore 
Mars,  when  in  Oppofttton  to  the  5tf»,  be  found,  all  other  Allowance  being 
made,  /omewhat  too  backward  before  the  Full  Moon,  and  fomewhat  too 
forward  after  the  Full  Moon,  and  moll  of  all,  at  the  Quadratures,  it  will  be 
the  bed  Confirmation  of  the  Hypothefis.    The  like  may  be  fitted  to  Mars  in 

*  other  f  oficions,  mutatis  mutandis^  and  fo  for  the  other  Planets. 

'But  this  Proof  is  of  like  Nature  as  that  of  the  Parallaxis  of  the  Ekrth's 

*  annual  Orb  to  prove  the  Copernican  Hypothefis.  Jf  it  can  be  obferved  it 
proves  the  Affirmaaive,  but  if  it  cannot  be  obferved  it  proves  the  Nega- 
tive ;'ttit  only  proves  that  the  Semi-Diameter  of  the  Earth's  Epicycle  is  fo 
fmall  as  not  to  make  any  difcernable  Parallax.  And  indeed  I  doubt  that  will 
be  the  Iffue.  For  the^Semi-Diameter  of  this  Epicycle  being  little  more  than 
the  Semi-Diameter  of  ishe  Earth  itfelf,  or  about  i  \  thereof,  as  is  conjedured* 
in  the  Hypothefis  from  the  Magnitudes  and  Diftances  of  the  Earth  and 

^  Moon  compared  J  and  there  having  not  as  yet  been  obferved  any  difcernable 
:  Parallax  of  Mars,  even  in  his  nearefl:  Pofition  to  the  Earth,  it  is  very  fuf- 
;  picious,  that  here  it  may  prove  fo  too. 
5^*"^i  3^'  ^"  ^y  Hypothefis  for  Tides  I  cafl:  the  annual  High-Tides  for  the 
Tid«t^/e-  Coaft  of  Kent,  anci  confequendy  the  Rivers  of  Thames  and  Medway,  about 
irEn^nd*  ^^^  Beginning  of  November  and  February :  Which  agrees  with  Obfcrvations 
^co«/idtr'd,iy  on  thofe  Coafts,  and  particularly  with  that  of  yours  [Mr.  OUenburgb's]  of 

The  laft  Year  [1667]  when  I  was  prefcnt  in  the  R.  S,  I  remember  an 
Account  was  brought  us  of  the  annual  High-Tides  on  the  Severn,  and  at  Cheap- 
.  ftow-Bridge,  to  be  about  the  Beginning  of  March,  and  the  End  of  September : 
Which,  though  they  agree  not  with  the  particular  Times  on  the  Coaft  of 
Kent,  yet  in  the  general  they  agree  thus  far,  That  the  one  is  about  as  much 
-before  the  one  ^Equinox,  as  the  other  is  after  the  other  Equinox.  You  now 
acquant  mt  vf ith  tht  High-Tides  Bbout  February  22.  about  the  Coaft  of  Pfy- 
mouth, 'whkh  is  later  than  that  of  the  Coaft  of  Kent,  but  fooner  than  that 
on  Ac^Sevem.  And  I  doubt  not  but  that  in  other  Parts  of  the  World  will  be 
•  found  other  Varieties. 

The  Reafons  of  thefe  Varieties  are,  as  I  have  formerly  fignified,  to  be  at- 
tributed to  the  particular  Pofidon  of  thofe  Parts,  rather  than  to  the  general 
Hypothefis. 

Of  which  this,  in  brief,  may  ferve  for  fome  Account  at  prefent.  The  Ge- 
neral Hypothefis  of  tht  Earth's  diurnal  Motion  from  Weft  to  Eaft  would  call 
that  of  the  Waters^  not  following  fo  faft  fi-om  Eaft  to  Weft,  which  caufeth 
ihtconftant  Current  within  the  Tropicks  where  the  Circles  are  greateft,  Wepwardy 
froth' the  Coaft  of  Africa  to  that  of  Ammca  \  which  is  alfo  the  Caufe  of  the 
conftant  Ec^^m  Breeze  blowing  in  thofe  Parts.  But  the  Sea,  thus  beating  oa 
theCcM|9^i^  iibMnr^)  is  eaft  b^k  as  with  an  Eddy  i)n  either  Hand^  and  confe* 
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(jnendy  ittams  from  the  American  Shore  Eaftward  towards  the  Coaft  oT 
Eforcpij  where  the  parallel  Circles  to  the  yEquator  being  left,  and  confcqucnt- 
ly  the  diurnal  Motion  flower,  doth  not  call  the  Water  fo  ftrongly  Weftwards 
as  between  the  TropickSj  and  fo  not  ftrong  enough  to  overcome  the  Eddy 
which  it  meets  with  from  the  other  Motion,  which  gives  the  Sea  a  North- 
eaftedf  Motion  on  thefe  Coafts,  as  to  its  ufual  Courfe.  The  Current  there- 
fore of  our  Seas  being  North-eafterly,  we  are  next  to  confider,  at  what  time 
it  nins  more  to  the  North,  and  at  what  more  to  the  Eaft.  When  it  runs 
moft  Northerly,  it  runs  up  the  Irijh-Sea^  and  fo  up  the  Severn :  Whea  moft 
Eafterly,  it  runs  ftraight  up  the  Channel,  and  fo  to  the  Coaft  of  Kent :  When 
between  thefe,  it  beats  againft  Devonjhire  and  Cornwall,  and  thofc  Parts;  We 
are  therefore  to  confider,  as  to  the  annual  Periods,  that  the  annual  Motion. 
of  the  Earth  in  the  Zodiack,  and  the  Diurnal  in  the  Mquatori  are.  not  precife* 
ly  in  the  fame  IHreftion,  but  make  an  Angle  of  2^\^Deg.  zttht  ^quinoxes^^ 
but  ran,  as  it  were,  parallel  at  the  Soljiices -,  and  as^  they  be  nearer  or  farther 
from  thefe  Points,  fo  is  the  Inclination  varied  j  which  feyeral .  Direftions  of 
Motion  do  caufe  the  compound  Motion  of  both  to  vary  from  the.  Eaft  and 
Weft  more  or  lefs,  according  as  the  Sun's  Pofition  is  farther  or  nearer  the. 
Solfttces\  and  therefore  nearer  to  the  ASquinoxes.  This  Inclination  doth,  eaft 
the  conftant  C«rr^;i/ of  our  Seas  more  to  the  North  and  South,  and  farther, 
from  it  more  to  the  Eaft  and  Weft';  which  is  the  Reafon,.why  the  Current 
up  the  MJihSeais  nearer  to  the  ^y«/»^A^«  (at  the  Beginning  of  ik&rci^,  and.- 
EndofAfi^.)  and  up  the  Channel  or  narrow  Seas^  farther  from  it,,  (at  the- 
Beginning  of  Fehr.  and  of  Ndv.)  and  againft  the.  Coaft  of.  Devon/hire  and 
thereabouts,  at  fome  intermediate  time.:. 

4,  I  feaivDr.  JVaUis  may  be  miftaken  about  the  annual  Viciflitudes  of  the  Animadrov 
Tides,,  which  he  contendeth  to  be  about  Allhallmtide  and  C'andlmax  ;  •  For^ .      /JKW^Hi'*, 

ifi.  Our  Englifb  Seamen  (who  are  more  to  be  trufted  than  the  Ihhabitants  P^*^'^- 
of  Rmney-AiMrfh)  ufe  to, fay,  that  the  higheft'  Tides  in  the  Year  feem  tochUdr^^^ 
happen  rath»  about- the ^ffilquinoxes,   than  thofc  two  other,  affigned  times,  ■•^^f**'^' 
whoi  the  natural  Days  are  longeft  and  Ihortefti: 

idfy.  If  that  which  he  fuppofeth  ihouM "  be  the  Caufe  of  t\it  High-Tides,  he. 
mentions  at  London^  in  Nov.  1660,  and;  1665,  the  like  might  be  expefted  every 
Nsvem&er '9  and  as.  frequently  in  ^  F/f^Wflry -,  of t  which  he  gives  not  one  In- 
ftance.    But  thofcHi^-Tidesm  tht  Thames  in  Noveml^er,  if  we  dare  crcditv 
the  London  ^atermen:^  are  caufed  by,  the  coming  down  of  the  Land-fFaterSy , 
after  a  very  great  Rain,  which,  being  encountered  by  the  Tide  of  Flood  from, 
the  Mouth  of  the  Thames^  cannot  but  fwell  to  an  unufual  Heights     To  vx- 
dbe  us-  tQ  believe  which  we.  need  only  confider^  that  the  latter:  End  of.. 
Oii  9k  and  the  Begirmii^  of'  Nov,-  (or-  rather  both  thofe  whole  Months)  are  •  . 
gei  erally  the  raimeftl  Part  of.  the  whole  Yean    Now  if  the  great .  Rains,  fall . 
fo !  hat  the  Land- Waters  come  down*  to  the  flowing  Part  of  iht  7}?ames  )u& 
upmthfrBuU'or  Change,  when  the  Spring-Tides  happen,  as^  they  did  (fori- 
fic^mplc)  S^tt   30.V1555.  and  OSloh.  22.  1629,   (Slow  and  Howes^rtmy;: 
At  bors)  thc^  Spring^TOcsmuft  be  the  higher,  as  procccdiiig  from-  a  ^doubleu, 

€m&.,  "      '    '  '    '- 

3(/$^ThcieL^ 
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f.  ^ert  IS  viother  tjiing  riotoriouflf  known  by  all  Sfimen  to  he  a  Caofc 
igb  or  /(W  TiJes^  namely,  the  fitting  of  the  Wind  .at  fych  or  fuch  a  Point 
of  Compafs,  and  blowing  hard.    It  is  the  conftant  Saying  of  all  Seamen  in  Keni^ 
that  ever  I  niet  with,  that  the  North- Weft  Winds  make  the  bigb^  Tides  ia 
the  Thames^  Meiuoctf^  and  all  the  Coafts  about  the  South  and  North  Farekmds ; 
and  likewife  on  the  Coaft  of  Holland  and  Flanders,     And  the  Reafon  they 
alledge  for  it  is,  becaufe,  fay  they,  that  Wind  doth  with  equal  Force  blow 
in  the  Tide  of  Flood  on  both  Ends  of  this  IQand  of  Britain  ;  that  is,  from  the 
Northward  between  the  Coafts  of  Scotland,.  Norway^  and  Jutland  \  and  alfo 
from  the  Weft  ward  by  the  Coafts  oiCormvaly  Bevonjhirey  Dorfetjhire^  Ofc  up 
along  the  5A^^ ;  and  for  the  fame  Reafon  they  fay  (and  I  think  truly)  diat 
a  South-Eaft  Wind  deads  and  hinders  the  Tides  there.     Agreeably  to  this  I 
very  well  remember,  when  I  was  a  Boy  and  lived  at  Rocbefter^  that,  when 
'the  Tides  were  unufually  high,  the  Wind  was  always  N.  IV.  and  the  Moon 
near  the  Full  or  Change.     And  the  Inhabitants  about  Chatham^  the  Hundred 
of  Hoo^  and  the  Ifle  of  Graine^  will  with  one  Voice  fay,  that  they  never  fear 
their  low  Marjhes  being  overflowed  by  the  Tide  but  when  the  Wind  is  at 
N.  W.  or  thereabouts,  upon  the  Sfring-Tides.    Here  at  tf^eyfnoutby  thofe  able 
•  and  antieilt^^^^»  1  hive  talked  with  tell  me,  that  a  S.  S.  E.  Wind  makes 
the  greateft  Ti'^fevT ^  and  that  according  to  the  Degrees  of  the  Wind,  caterii 
paribus^  ^  the  ??^w^rife  more  or  lefs  notably,  but  that  they  never  obferve  any  cx- 
traordinaty  foaelltng  Tides  about  AVhaUmtide  or  Candlemas^  unlefc  the  Wind 
be  about  S.  S.  E,    And  the  Reafon  they  give  for  that  Wind's  raifing  the 
Tides  there  is,  in  my  Opinion,  very  convincing,  if  we  confidcr  the  lying  of  the 
Haven  in  the  Map.    And  for  the  lame  Reafon,  I  fuppofe,  the  Wind  from  the 
-fame  Point  may  make  the  bigheji  Tides  at  Southampton -y  a  Wefterly  Wind  at 
Brijiol  and  Seveme ;  ap  Eafterly  Wind  at  HuU ;  a  North-Eaft  Wind  at  PFif- 
bych  and  Lynn  \  a  Southerly  Wind  upon  the  oppofite  Coafts  of  England^  and 
Ireland^  ^c.  And  I  am  confident,  if  more  particular  Enquiry  be  made  in  i?^»- 
ney-Marfby  it  will  be  found,  that  Dimcburch-ff^aU  \%  never  in  Danger  of  being 
overflowed  or.  broken  by  the  Tides,  but  upon  very  ftormy  and  tempeftuous 
Weather  •,  efpecially  when  the  Wind  cither  blows  right  upon  the  Shore,  or 
when  it  fits  in  that  Point  that  raifeth  the  Tides  higheft  there.    And  if  we.  do 
'but  confider  that  Mbalkntide  and  Candlemas  are  no  more  famous  for  the 
-longeft  and  (horteft  natural  Days,  than  they  are  generally  infamous  for  ftorroy 
Weather;   efpecially  the  former  Seafon,  {TVet  and  PFindy  Weather  being 
moft  concomitant)  we  have  good  Ground  to  attribute  High-Tides  at  thofe  times 
t>f  the  Year  to  another  Caufe  than  the  Author  fuppofeth,  and  make  a  more 
than  .probable  Conjefture  at  the.  Occafion  of  the  Miftake-    It  is  true,  March 
\%  very  often  more  ftormy  than  February  (tho-  feldom  fofl»rmy  ^0£icber 
sii^d  November)  which.  ppflibJy   might  occafion   that  Opinion  which  foxnc 
hpld  (of  which  Nuinber  Pliny  is  one)  that  the  higheft  Tides  arc  about  the 
iEcjuinoxcs.     And  if  the  Thing  were  found  to,  hit  pretty  ^fi^ucntly  in  Marcb^ 
Men  might  not  Idc  careful  to,  obferve  the  other  iEquinox  \  tho*  yet,  it  can- 
«iiQtb$  denied,  that  we  h^ve  bluftering  Weather  manjr  ttme&,before  Mci&M/r 
«Mr«    In  Confirmation  of  all  this  chat  I  liave  faid^  cencerning  the  Influenec  of 

.the 
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the  Winds  being  .'CQnfiderable  on  the  Tides,  I  fliall  add  thefe  following  Cd- 

kftioris  of  my  own  but  of  Hiftories,  Chronicles,  Ciff. 

J  250.  OHob.  I.  (Saith  Holinjhead)  Upon  the  C&tf»g"/  of  the  Moon  was  a  mod: 

dreadful  Inundation  of  the  Sea,  that  did  exceeding  much  hurt  to  Holland  b^'- 

yond  Sea,  Holland  in  Lincolnjhire^  and  the  Marjh-Ground  in  Flanders^   and 

drowned  tVin<belfca.    But  he  tells  us  withal,  that  an  unheard  of  Tempeft  of 

Wind  accompanied  it. 
[  ^555*  ^^^'  30-  (Saith  Stow)  Was  a  notable  Inundation  of  the  Thames  \  byt 

I  he  faith  withal,  that  it  was  by  occafion  of  a  great  Wind  and  Rain  that  had 

i  fallen  ;  the  Moon  was  in  Perigao. 

\  15^0-  March  lo.  I  find  this  Manufcript  Note  in  Latin  in  an  Ephemerides 

I  for  that  Year,  over  againft  the  Day  ;  Septentrionis  7uaximaSa:vina ;  Nivisfiocci 

pu^nij  ingens  frigus.     Maxime  tumefcebac  asftus  Maris  die  c?  noSle^  nam  ex- 
I  atrrebat  in  Agros  late. 

\  159^-  ^^^*  6-  ff^^dnefday^  (faith  Stow)  the  Wind  being  Weft  and  by  South, 

as  it  had  been  for  2  Days  before,  very  boiftcrous,  the  Thames  was  made  fo 
!         void  of  Water,  by  forcing  out  the  Frefh,  and  keeping  back  the  Salt,  that 

Men  in  diverfe  Places  might  go  200  Paces  over,  and  then  fling  a  Stone  to 

Land,  tf^. 

1600.  Decemh.  8.  I  find  this  Note  written  in  another  Ephemerides  for  that 

Year,  over  ag^nft  the  Day  ;  by  an  unknown  Perfon  •,  who,  as  it  feems,  was 

then  at  Venice  (where  a  South- Eaft  Wind  makes  the  higheft  Tides  j)  Inundor 

tio  ventis  6.  ped.  temp.  Sirocco. 

J 60 1.  (Saith  Gritnfton  in  his  Netberland  Hijiory)  The  Sea,  being  forced  in  by 

a  ftrong  N.  W.  Wind,  did  fome  Mifchief  to  Oftend. 
'  1 60 1-  O£lob.  26.  St.  n.  A  great  Tempeft,  faith  the  fame  Author,  and  the 

Wind  fK  N.  JV.  and  the  Tide  much  higher  than  ufual  at  OJlend. 

i6o2.  Febr.  23,  24.  St.  n.  Blew  a  terrible  North- Weft  Wind,  which  made 

the  Water  rife  higher  than  ufual  at  OJiend.     Idem. 
\  1604.  March  i.  n.ft.  The  Wind  was  very  great  at /F^  and  North-fVe/f^ 

with  a  furious  Tempeft,  the  Tide  at  Oftend  rifing  fo  high,  as  it  had  not  done 

in  forty  Years  before.     Idem. 

The  Perig^qfis  of  the  Moon  alfo  feems  to  have,  at  leaft,  fome  Influence  on 

the  TideSy  and  to  make  them  fwell  higher  than  elfe  they  would  do.     For  I 

have  found  by  obferving  the  Tides,  as  often  as  I  had  leifure,  feveral  High- 
Tides  and  Inundations^  tho*  I  muft  not  fay  all,  to  happen  upon  the  Moon's 
k         being  in  or  very  near  her  Perigaum.     For  Example  ; 
I  That  famous  Inundation  mentioned  before  out  of  Holinjhead,  1250.  0^.  u 

•/as  when  the  Moon  was  in  Perigao^  as  appears  by  Calculation. 
1630.  Nov.  5*  That  Inundation,  on  which  was  made  the  Difticb, 

Anno  ter  deno  poft  fequemilky  Navemhris 
^itUa^  ftatfalfis  Zelandia  tota  fub  Undis. 

^s  when  the  Moon  was  in  Perfgaso, 
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i55i*  Jm.  13.  The  S^a,  faith  MstcbeUm  his  Chronicle,  broke  in  ztSand- 
wicb^  and  overflowed  all  the  Marjbes  thereabout,  and  drowned  much  Cattle  ; 
the  Moon  in  Perigaeo. 

1570.  Nov,  I.  Was  a  dreadful  Flood  at  Antwerp^  and  on  all  the  Coafts  of 
Hcliandt  that  made  inflnite  Spoil ;  the  Moon  in  Periga^o. 

1600.  Dec.  8.  Such  another  as  above  mentioned  j  the  Moon  in  Perig^o. 

i6ot.  Jan.  20.  Was  a  great  Inundation  in  Seveme^  mentioned  in  How^^ 
Chronicle ;  that  did  much  Hurt  in  Samerfetjhire  and  Gloutefterftnre^  (^c.  the 
Moon  in  Perigaeo. 

1643.  Jan,  23.  ^.»,  faith  a  little  Lc?a;-Di^/ri>  Chronicle  that  I  have,  was 
a  terrible  High- Water  Flood  in  Friejland^  f^c.  whereby,  much  Hurt  was  done 
to  the  Dykes  \  and  at  Gaes^  by  Haerlingen^  the  dead  Bodies  ftreamed  out  of  the 
Earth ;  the  Moon  in  Perigaso. 

1 65 1.  Feb.  2^.  fi.n,  (faith  the  fame  Chronicle)  was  St.  Peter* s  high  Flood, 
whereby  much  Hurt  was  done  to  the  Dykes  in  Friejland^  Embderland^  and 
^Ifewhere ;  not  far  from  Dockutn^  by  Oudt-woudumer  ZiH\  is  a*  Breach  of  42 
'Roods  long,  broken  in  the  Dyke  ;  the  Moon  in  Perigseo. 

1657,  Jug.  2.  Ji.v.  At  Feverjham^  where  I  then  lived,  was  a  very  high 
Spring- Tide  j  and  yet  the  Wind  was  at  South- Eaft,  which  deads  the  Tides 
there  -,  the  Moon  in  Perigaeo. 

1658.  Aug.  22.  ft.  V.  At  Feverjham  was  a  very  High  Tide  in  the  Afternoon, 
dio*  the  Wind  was  Southerly,  and  blew  very  ftiif,  which  the  Seamen  there 
wondered  at  \  the  Moon  in  Perigjco. 

1 66 1.  Upon  Michaelmas  Day  was  a  great  Overflowing  of  the  Severne,  that 
it  drowned  the  lower  Ground  lying  by  it  -,  I  lived  then  in  Gloucefter/hire,  and 
immediately,  as  foon  as  I  heard  of  it,  I  noted  it  down  in  my  Memorandum ; 
the  Moon  in  Perigaeo. 

The  Scheme  ot  the  Weather  printed  in  the  Uiftory  of  the  R.  S.  tells  us,  that 
May  24,  1663.  was  a  very  great  Tide  at  London.  But  it  tells  us  withal,  that 
the  fame  Day  the  Moon  was  in  Perigaeo. 

.  1669.  Sept.  19.  Here  at  Weymouth  I  obferved  myfelf  a  very  high  Tide,  and 
fo  did  feveral  Seamen  in  that  Town,  who  wondered  at  it,  the  Weather  being 
very  calm,  and  that  little  Wind  that  was  being  at  North-Eaft,  which  ufes  to 
contribute  nothing  at  all  to  the  Tides  in  that  Haven ;  the  Moon  in  Perigseo. 

Farther,  that,  which  inclines  me  to  believe  that  the  Perig^ofis  of  the  Moon 
is  of  fome  Concernment  in  this  Matter,  is,  becaufe  it  is  a  Maxim  amongft  our 
Keniijh  Seamen^  that  they  never  have  two  running  Spring-Tides  (as  they  call 
them)  together,  but  that  the  next  Spring-Tide,  after  a  high  running  Spring, 
is  prdportionably  weak  and  flack ;  which,  if  true,  is  very  correfpondent  to 
my  Opinion  5  becaufe  if  the  Moon  be  in  Perigaeo  at  this  Spring-Tide^  fhe  Ihall 
be  in  ApogM  at  the  next.     Accordingly  I  have  received  this  Account  at  Wey-^ 
mouthy  that  this  prefent  Feb.  i6f  J,  the  Spring-Tides  ran  very  high  after  the 
Change^  though  the  Weather  was  pretty  calm,  and  that  Wind  that  was  not 
very  favourable  to  the  Tides,    and    the  Spring- Tides  after  the  Full  were 
very  low  and  weak,  which  is  cxadly  according  to  my  Conjedturc. 

But 
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But  I  conceive  that  the  bed  Touch-Stone  to  prove  the  Soundncfi  of  my  Opir 
nion  (which  I  confefs  I  never  had  the  Opportunity  to  do  yet)  is  to  have  it 
oblcrvcd,  whether  thofe  Neap-Tides  be  not  apparently  higher,  conjideratis 
tonfiderandis^  that  happen  at  the  Moon's  being  in  PerigaOj  either  at  the  firft 
or  laft  Quarter  ;  becaufc  it  is  a  received  and  demonftrable  Truth  in  JJirmanrf^ 
that  the  Moon  being  in  Perigifo  at  either  Quarter  comes  then  nearer  the  Earth, 
than  when  it  is  in  Perig^eo  at  the  Change  or  Full. 

(S-)  That  the  Winds  have  a  great  Influence  on  the  Tides  of  particular  Coafts  ^{'^[^ 
and  Havens,  I  do  not  at  all  queftion  ;  and  the  like  I  fay  of  LandrlVaters^  which  ibid.p.»Q«! 
arc,  as  to  Inland  Rivers,  very  confiderahle,  efpecially  as  to  Inundations  upon 
rifing  of  the  Water ;  for  that  the  Tide  and  Land  Flood  Ihould  joindy  make 
a  greater  Inundation  than  either  fingly  would  have  done,  is  not  to  be  doubted. 
But  in  my  Eflfay  I  take  no  notice  of  thefe  ;  becaufe,  my  Bufinefs  was  to  give 
a  ftatical  Account  of  ftated  Periods,  •  Diurnal^  Menftrml^  Jnnual^  arifing 
from  regular  Motions,  not  of  accidental  Extravagancies,  fuch  as  thefe  are. 

The  Moojfs  Perigseojis  alfo  is  far  from  being  contrary  to  my  Hypotbejis : 
But  for  as  much  as  it  doth  not  ftill  fall  out  at  the  fame  Time  of  the  Day^ 
Month,  or  Tear^  I  could  not  make  it  component  of  any  of  thofe  noted  Periods, 
Diurnal^  Menftrualy  or  Annual  \  and  of  more  Periods  than  thefe  I  did  not 
know  that  there  hath  been  any  general  Notice  taken,  of  which  I  might  think 
myfelf  obliged  to  give  an  Account :  But  it  may  very  well  influence  any  or 
all  thofe,  according  as  it  falls  out  advantageous  or  difadvantageous  for  them. 

And  as  I  do  fo  readily  concur  with  him  in  all  the  Particulars  by  him  fug- 
geflcd  ;  fo  I  think  he  will  not  be  difficult  in  aflenting  to  all  the  Materials  of 
my  Hypotbejis.  The  Account  which  I  give  of  the  Diurnal  3ind  Menjirual  Pe-- 
riods,  from  the  common  Center  of  the  Gravity  of  the  Earth  and  Moon,  he 
doth  allow  as  very  rational ;  and  confequently,  which  is  the  Foundation  of  it, 
that  any  Acceleration  or  Retardation  of  the  compound  Motion  of  the  particu* 
lar  Parts  in  the  Earth's  Surface,  is  to  give  fuch  an  Accumulation  of  Waters  as 
caufeth  a  Tide  •,  and  the  Complication  of  fuch  Accelerations,  and  Retardations^ 
concurring  or  interfering  one  with  another,  doth  occafion  the  perplex  Varidcs 
in  them. 

^f  therefore  there  be  no  other  Periods  of  Tides  but  thefe,  or  no  other  re- 
in vkable,  my  Work  is  done,  and  I  need  not  be  farther  folicitous :  For  theii 
there  will  feem  to  be  cither  no  other  Inequality  of  Motions,  or  none  confider- 
able.  But,  if  there  be  alfo  obfervable  an  Annual  Period  (zs  perhaps  there 
nriay  be)  then  are  we  to  feek  for  the  Caufe  thereof  in  fomewhat  of  Inequality, 
^^r^i  the  Annual  Period  annually  recurs  ;  or  for  any  other  Period)  which  doth 
-^jr  in  fuch  a  time  as  that  other  Period  doth  require. 

Tis  true,  I  have  not  inflfted  on  the  Moon^s  Apogaeum  and  Perigaeum,  with 
•  Inequality  of  A&//wf  depending  on  it;  or  the  Obliquity  oi'ixs  Orb,  which 
jl^th  another  Inequality  both  in  the  Motion  of  the  Longitude  and  right  AJcen- 
^n  s  becaufe  I  did  not  know  any  periodical  Viciffitude  of  Tides  confonant 
-reunto.  When  any  fuch  fhall  be  difcovered,  we  have  here  a  Founda- 
!i   ready  for  the  falving  it.    And  I  the  rather  think  they  may  be  con- 
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fiderable,  becaufe  the  Earth  and  Mm^s  j^rcpin^uaticn  and  Elongation- 
doth  really  aker  the  IXftance  of  the  common  Center  of  Gravity  of  the 
Earth  and  Mom  from  the  Earth,  rendering  the  Earth's  Epicycle  ellip- 
tical ;  and  much  favours  what  Mr.  Qnldrey  obferves  of  the  Moon  in 
Perigaeo.  But,  as  to  any  annual  Viciflltude,  it  is  not  of  Ufe,  becaufe  it  doth 
not  annually  recur. 

But  if  the  annual /%|n-7/V/«  be  at  tht  JEqtdnoxeSy  not  at  the  times  I  have- 
afljgned,  then  fo  much  of  the  Hypotbefis  as  concerns  the  Excentricity  may  be 
fpared,  (or  allowed  to  be  fo  little  as  not  to  be  remarkable)  and  that  of  the 
ObHquity  alone  will  give  a  fufficient  Account  of  it.  Or  if  (to  which  he  feems 
rather  to  incline^  there  be  no  fuch  annual  Viciffitudes  at  all  ;  then  may  that 
of  the  Ohti(]uity  be  fpared  alfo,  and  yet  the  Hypothefis  be  perfed:  without  it. 
And,  'till  fome  fuch  be  obferved  and  acknowledged,  it  will  be  fufficient  to 
fay,  That  tho'  both  the  Excentricity  and  Obliquity  do  caufe  fome  Inequality  iit 
the  Motion,  yet  fo  little,  as  that  in  the  Tides  it  is  not  remarkable;  they  falling 
juft  as  if  the  three  Motions  (Annual,  Mcnftrual,  Diurnal)  were  ail  exaftly 
circular,  and  on  parallel  Axes. 

But,  as  to  Matter  of  Faft  in  Romney-Marjh^  I  fay,  that  accoijding  to  the  bed: 
Account  I  can  there  get,  and  the  unanimous  Confent  as  well  of  Fifhermen^. 
wd  other  Watermen,  as  of  other  Inhabitants,  it  is  conftant ;  hardly  miffing^ 
(or  very  feldom)  any  one  Year,  be  the  Weather  f^*  or  foul:   And  as  well 
about  Candlemas^  as  about  AllhaUontide^  every  Year,  tlio'  not  then  fo  high : 
Of  which,  tho*  they  do  not  pretend  to  give  any  Reafon  of  it,  I  think  a 
Caufe  may  be  very  rationally  aQigned.     For,   if  you  confult  the  Tables  of  the 
Inequality  of  natural  Days,  which  Parallel  I  make  ufe  of  for  the  Explication  of 
this,  you  will  find,  that  about  one  of  the  Extremes,  in  Jan.  the  Incrcafe  and 
Decreafe  of  the  natural  Days  fluftuates  very  much,  fometimes  increofing,. 
fometimes  decreafmg,  according  as  this  or  that  of  the  two  Caufes,  thwarting^ 
one  another,  doth  prevail :  But  about  the  other  Extreme,  in  OSober,  it  is 
much  othcrwife ;    the  Increafings  and  Decreafings  going  on  in  a  continual 
Courfe  for  a  long  time  together.    And  the  fame  Caufes,   applied  to  the  Bufi- 
nefs'  of  Tides,  may  very  rationally  be  fuppofed  to  produce  as  unequal  Ef- 
fefts.     And  tho*  the  Seamen  at  Weymci^b  have  not  obferved  any  fuch  fignal 
Effefts  about  Allbalkntide  and  Candlemas,  yet  thofe  about  Cbepftow  obferve 
the  like  to  happen  about  the  Beginning  of  March,  and  End  of  Sept.  the  one  zk 
much  before  the  Vernal,   as  the  other  is  after  the  Autumnal  Equinox,   (like 
a»  in  our  Cafe  it  happens^  which  they  call  by  the  Name  of  St.  David^s-- 
Stream,  and  Micbaebnas-Stream ;  as  we  do  thofe  in  Kent,  Candlemas-Stream,  andt 
Jllballon-Stream.     Of  thefe  different  Seafons  at  Cbepjiow-Bridge,  from  thofe  of 
■  Romney-Marjb,  I  have  already  given  my  Remarks.     But  fince  it  is  not  yet  (it 
feemsj  agreed,  whether  fuch  ^n  Annyj^dX  Pbanomenon  happen;  oriffo,  not  at 
that  time  3  fo  that,  for  ought  yet  appears,  it  may  be  at  the  Seafons  I  defign^ 
that  is,  between,  the  Winter  Solftice,  and  the  two  ^Equinoxes  on  either  Side 
of  it,  though  on  feveral  Coalb  feverally  remote  ;   I  think  it  beft   to  lee 
this*  Part  of  the  Hypotbejh  ftand  as  it  is  unrevoked,  as  that  which  when  it  fhall 
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be  difixj^epedt  and  agreed  0%  Hands  mdf  enough  to  give  a;  mtioftaf  Account 
of  it,  and,  in  the  mean  time,  does  no  hurt.  And,  in  fuch  a  Complication  of 
Caufes  fo  abftrufe,  fcarceany  thing  but  Obfervation  will  determine,  which  of 
the  Caufes,  and  in  what  Degree,  is  to  be  adjudged  predominate, 

VI.  The  fole  Principle,  upon  which  Mr.  Newton  proceeds  to  e3q)lain  moft  ^^:  New- 
of  the  great  furprifing  Appearances  of  Nature,  is  no  other  than  diat  of  Gra-  i/JifroSi 
vity,  whereby  in  the  Earth  all  Bodies  have  a  Tendency  towards  its  Center ;  ^"'^^  ^ 
and  there  is  the  like  Gravitation  towards  the  Center  of  the  Sun,  Moon,  and  ii.ai6.p.^s 
all  the  Planets. 

Now  this  Force  of  a  Defcent  decreafcs,  as  the  Square  of  die  Diftance  of 
the  heavy  Body  from  the  Center  increafes. 

There  is  alfo  Room  to  fufpeft,  that  the  Force  of  Gravity  is,  in  the  aekjlial 
Globes  J  proportional  to  the  Quantity  of  Matter  in  each  of  them* 

From  thefe  Principles  it  is  evident,  that  if  the  Earth  were  alone,  that  is  ?•  445* 
to  fay,  not  afFefted  by  the  Aftions  of  the  Sun  and  Moon,  the  Ocean,  being 
equally  preffed  by  the  Force  of  Gravity ^  towards  the  Center,  would  continue 
in  a  pcrfedl  Stagnation^  always  at  the  fame  Height,,  without  either  ebbing  or 
flowing  \  but  the  Sun  and  Moon  having  a  like  Principle  of  Gravitation  towards 
their  Centers,  and  the  Earth  being  wirfiin  the  Activity  of  their  AttraEHons^  it 
will  pl^nly  follow,  that  the  Equality  of  the  Preffurc  of  Grannty  towards  die 
Center  will  thereby  be  difturbed  •,  and  though  the  Smallnefs  of  thefe  Forces, 
in  Refpeft  of  the  Gravitation  towards  the  Earth's  CenteTy  renders  them  alto- 
gether imperceptible  by  any  Experiments  we  can  devife  j  yet  the  Ocean  being 
fluid,  and  yielding  to  the  leaft  Force,  by  its  rifing  Ihews  where  it  is  lefs 
preflcd,  and  where  it  is  moft  preffed  by  its  Jinking. 

Now  if  wefuppofc  the  Force  of  die  Moon's  JttraSlion  to  deerdafe,  as  thi^ 
Square  of  the  JD(/?tfirr^  from  its  Center  increafes  (as  in  the  Earth  and  other 
ca:kfiial  Bodies)  we  fhall  find,  that  where  the  Moon  is  perpendicular  either 
above  or  below  the  Horizon^  either  in  Zenith  or  Nadir^  there  the  Force  of 
Gravity  is  mofl  of  all  diminifhed  ;  and  confequcntly  that  there  the  Ocean 
inuft  neceffarily  fwell  by  the  coming  in  of  the  Water  from  thofe  Parts  where 
the  PrefTure  is  greateft,  viz.  in  thofe  Places  where  the  Moon  is  near  thd 
Horizon^  Thus  let  M  be  the  Moon,  E  the  Earth,  C  its  Center,  and  Z  the 
Place  where  the  Moon  is  in  die  Zenith^  iV  where  in  the  Nadir.  Then  by  the 
HypQtbefis  it  is  evident,  that  the  Water  in  Z,  being  nearer,  is  more  draWrf 
by  the  Moon  than  the  Center  of  Earth  C,  and  that  again  more  thanr 
the  Water  in  iV;  wherefore-  the  Water  in  Z  has  a  Tendency  towards  the  '^'  ^  * 
Moon,  contrary  to  that  oi  Gravity ^  being  equal  to  the  Excefs  of  the  Graxn- 
t  on  in  Z,  above  that  in  C:  And,  in  the  odier  Cafe,  the  Water  in  N^  tend- 
i  ,  Ie£s  towards  die  Moon  than  the  Center  C,  will  be  lefs  preffed,  by  as 
r  jch  as  is  the  Difference  of  the  Gravitations  towards  the  Moon  in  C  and  N. 
1  lus  righdy  underftood,  it  follows  plainly,  that  the  Sea^  which  otJierwife 
^  -lid  be  fpbericaly  upon  the  Preffure  of  the  Moon,  muff  form  itfelf  into 
a  jberoidal  or  oval  Figure  5  whofe  longeft  Diameter  is  where  the  Moon  is 
y  ical,  and  Ihorteft  where  (he  is  in  the  Horizon ;  and  that,  the  Moon  finft- 
ii     her  Pofition  as.  ihc5  turns  rwnd  the  Earth. once  ^  Day,  tfiia  Cfe^  of 
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Water  flu&l  with  her,  occafbning  thereby  the  two  Elobds  and  Ebbs  ob- 
fervableineadi  25 /fo«rj,  -  .     . 

And  this  may  fuificc,  as  co  the  general  Caufe  of  the  Tides ;  it  remains  now 
to  Ihew  how  naturally  this  Motion  accounts  for  all  the  Particulars  that  has 
been  obferved  about  them ;  fo  that  there  can  be  no  Room  left  to  doubt,  but 
that  this  is  the  true  Caufe  riiereof. 

The  Spring'Tides  upon  the  New  and  Full-Moons,  and  Neap-Tides  on  the 
.  Quarters,  are  occafioned  by  the  attractive  Force  of  the  Sun  in  the  New  and  the 
Full  confpiring  with  the  Attraftion  of  the  Moon,  and  producing  a  Tide  by 
their  united  Forces:  Whereas  in  the  Quarters  the  Sun  raifes  the  Water 
where  the  Moon  depreflcs  it,  and  the  contrary-,  fo  as  the  Tides  are  made  on- 
ly by  the  Difference  of  their  Attraftions.  That  the  Force  of  the  Sun  is  no 
greater  in  this  Cafe,  proceeds  from  the  very  fmall  Proportion  the  Semi- 
Diatneter  of  the  Earth  bears  to  the  vaft  Diftance  of  the  Sun. 

It  is  alfo  obferved,  that,  ceteris  paribus^  the  jEquinoSfial  Spring-Tides  in  March 
and  Sept.  or  near  them,  arc  the  higheft,  and  the  Neap-Tides  the  lowed  ;  which 
proceeds  from  the  greater  Agitation  of  the  Waters,  when  the  fluid  Spheroid 
revolves  about  a  great  Circle  of  the  Earthy  than  when  it  turns  about  in  a 
lefler  Circle  •,  it  being  plain,  that  if  the  Moon  were  conftituted  in  the  Pole^ 
and  there  ftood^  that  the  Spheroid  would  have  a  fixed  Pofition,  and  that  it 
would  be  always  High- Water  under  the  PoJes^  and  Low- Water  every  , 
where  under  the  jEquinoSiial :  And  therefore  the  nearer  the  Moon  approaches 
the  Poles^  the  lefs  is  the  Agitation  of  the  Ocean,  which  is  of  all  the  grcatcft, 
when  the  Moon  is  in  the  ^Equinoilialy  or  fartheft  diflrant  from  the  Poles. 
Whence  the  Sun  and  Moon,  being  either  conjoined  or  oppofite  in  the  ^qui- 
noSial^  produce  the  greateft  Spring-Tides -,  and  the  fubfequenr  Neap-Tides^  '\ 
being  produced  by  the  Tropical  Moon  in  the  Quarters,  are  always  the  leaft 
Tides  \  whereas  in  June  and  Decern,  the  Spring-l'ides  are  made  by  the  Tropi- 
cal Sun  and  Moon,  and  therefore  lefs  vigorous,  and  the  Neap-Tides  by  rhe 
jEquinoSiial  Moon,  which  therefore  are  the  ftronger.  Hence  it  happens,  that 
the  Difference  between  the  Spring  and  Neap-Tides  in  thefe  Months  is  much  lels 
confiderable,  than  in  March  and  September.  And  the  Reafon  why  the  very 
higheft  Spring-Tides  are  found  to  be  rather  before  the  Vernal^  and  after  the 
Jiutumnal  ^quinopc,  viz.  in  Feb.  and  0£f.  than  precifely  upon  them,  is,  be- 
caufe  the  Sun  is  nearer  the  Earth  in  the  Winter  Months,  and  fo  comes  to 
have  a  greater  Effeft  in  producing  the  Tides.  ^ 

Hitherto  we  have  confidered  fuch  Affeftions  of  the  Tides  as  are  univerfal,     ^ 
without  Relation  to  particular  Cafes  -,  what  follows  from  the  differing  Lati- 
tudes of  Places  will  be  eafily  underftood  by  the  following  Figure.  i 
-%.  57.        Let  Jp  E  P  be  the  Earthy  covered  over  with  very  deep  Waters  ;  C  its      1 
Qnter-^  Pp  its  Poles-,  AE  the  jSquinoSlial  i  Ff  the  Parallel  of  Latitude  of     ] 
a  Place ;  D  d  another  Parallel  at  equal  Diftance  on  the  other  Side  of  the  J?jjtt-      i 
noSial'f  Hh  the  two  Points  where  the  Moon  is  vertical-,  and  let  if*  be  the 
great  Circle  wherein  the  Moon  appears  Horizontal.    It  is  evident,  that  a       j 
Sph^eroid  defcnixd  upon  Hb  and  Kk  (hall  nearly  reprefentthe  Figure  of  the 
A«,  and  C/^  CD,  CF,  Cd,  fliaUbc  xkt  Heights  of  ti^  Sea  in  the  Places, /, 
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2),  F,  4i  >n  an  which  it  is  High- Water :  And  feeing  that  in  12  Hours  dme, 
by  the  diurnal  Rotation  of  the  Earth,  the  Point  F  is  transferred  to  /,  and  d 
to  Dy  the  Height  of  the  Sea  CF  will  be  that  of  the  High-Water  when 
the  Moon  is  prefcnt  j  and  CF  that  of  the  other  High-Water,  when  the 
"Moon  is  under  the  Earth ;  which  in  the  Cafe  of  this  Figure  is  lefs  than  the 
former  CF, 

And  in  the  oppofite  Parallel  D^,  the  contrary  happens.  The  rifing  of 
the  Water  being  always  alternately  greater  and  lefs  in  each  Place,  when  it 
is  produced  by  the  Moon  declining  fenfibly  from  the  ^quinoSial ;  that  being 
the  greateft  of  the  two  High-Waters  in  each  diurnal  Revolution  of  the  Moon, 
wherein  (he  approaches  nearefl.  either  to  the  Zenifb  or  Nadir  of  the  Place : 
Whence  it  is,  that  die  Moon  in  the  Northern  Signs,  in  this  Part  of  the  World, 
"makes  the  greateft  Tides  when  above  the  Earth,  and  in  the  Southern  Signs, 
when  under  the  Earth  ;  the  Effcdt  being  always  the  greateft  where  the  Moon 
is  fartheft  from  the  Horizon^  either  above  or  below  it.  And  this  alternate 
Increafe  and  Decreafe  of  the  'tides  has  been  obferved  to  hold  true  on  the  Coaft 
of  England^  at  Brifiol  by  Capt.  Sturmy^  and  at  Plymouth  by  Mr.  Coleprefs. 

But  the  Motions  hitherto  mentioned  are  fomewhat  altered  by  the  Libra- 
tion  of  the  Water,  whereby,  though  the  Aftion  of  the  Luminaries  fhould  ceafe^ 
the  Flux  and  Reflux  of  the  Sea  would  for  fome  time  continue.  This  Conferva- 
tion  of  the  impreffed  Motion  diminishes  the  Differences  that  otherwife  would 
he  between  the  two  confequent  TtdeSy  and  is  the  Reafon  why  the  higheft 
Spring-Tides  are  not  precifely  on  the  New  and  Full  Moons,  nor  the  Neaps  on 
the  Quarters ;  but  generally  they  are  the  third  Tides  after  them,  and  fome- 
times  later. 

All  thefe  things  would  regularly  come  to  pafs,  if  the  whole  Earth  were 
covered  with  Sea  very  deep  :  But,  by  reafon  of  the  Shoalnefs  of  fome  Places, 
and  the  Narrownefs  of  the  Streights^  by  which  the  Tides  are  in  many  Cafes 
propagated,  there  arifes  a  great  Diverfity  in  the  EfFeft,  and  not  to  be  ac- 
counted for,  without  an  exaft  Knowledge  of  all  the  Circumftances  of  the 
Places ;  as  of  the  Pofition  of  the  Land,  and  the  Breadth  and  Depth  of  the 
Channels  by  which  the  Tide  flows  •,  for  a  very  flow  and  imperceptible  Mo- 
tion of  the  whole  Body  of  the  Water,  where  it  is,  for  Example,  2  Miles 
deep,  will  fuffice  to  raife  its  Surface  10  or  12  Feet  in  a  Tide^s  Time  ;  where- 
as, if  the  fame  Quantity  of  Water  were  to  be  conveyed  upon  a  Channel 
of  40  Fathoms  deep,  it  would  require  a  very  great  Stream  to  effe6t  it  in  fa 
laige  Inlets  as  are  the  Channels  of  England  and  the  German  Ocean  \  whence 
the  Tide  is  found  to  fet  ftrongeft  in  thofe  Places  where  the  Sea  grows  nar- 
r-^eity  the  fame  Quantity  of  Water  being  to  pafs.  through  a  fmaller  Paf^ 
J  z  :  This  is  moft  evident  in  the  Streights  between  Portland  and  Cape  de 
,  gue  in  Normandy^  where  the  Tide  runs  l^e  a  Sluice,  and  would  be.  yet  mcMrc 
I  ween  Dtruer  and  Calais^  if  the  Tide  coming  about  the  Iflw4  fron^  the, 
]  rth  did  not  check  it.  And  this  Force,  being  once  impreifcd  upon  the 
'  tter,  continues  to  carry  it  above  the  Level  of  the  ordinary  Height  in 
\     Ocean^  particularly  where  the  Water  meets  a  direft  Obftaclc,  as  it  does  at 
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Sc.  Maic*/v  aid  whew  it  cntert  into  a  long  Channel,  which  running  Far  into 
the  Land  grows  very  Itrait  at  its  Extremity,  as  it  is  in  the  Severn  Sea  at 
Cbepftow  and  Briftol  ' 

I'his  Shoalnefe  of  the  Sea  and  the  intercurrent  Continents  are  the  Rca* 
fons,  that  in  the  open  Ocean  the  time  of  High- Water  is  not  at  the  Moon's  Ap- 
pulfe  to  the  Meridian,  but  always  fome  Hours  after  it ;  as  it  is  obferVed  upon 
all  the  IVeft'Coafi  of  Europe  ^n^  Africa^  from  Ireland  to  the  Cape  of  Good  Hope  : 
In  all  which  a  S.  ff^.  Moon  makes  High- Water,  and  the  fame  is  reported 
to  be  on  the  ff^eft-^ide  of  America.     But  it  would  be  endlcfs  to  account  all  the 
particular  Solutions,  which  are  eafy  Corollaries  of  this  HypotheJis  5  as  why  the 
JLakeSj  fuch  as  the  Cafpian  Sea,  and  Mediterranean  SeaSy  fuch  as  the  Black  Sea^ 
the  Straits  J  and  Baltick,  have  no  fenfible  Tides :  For  Lakes^  having  no  Com- 
municadon   with  the   Ocean,    can  neither  increafe  or  diminifh  their  Ff^ater^ 
whereby  to  rife  and  fall  -,  and  Seas^  that  communicate  by  fuch  narrow  Inlets, 
and  are  of  fo  immenfe  an  Extent,  cannot  in  a  few  Hours  Time  receive  or 
empty  fVater  enough  to  raife  or  fink  their  Surface  any  thing  fenfibly. 
VidL  infra.       Laftly,  The  Caufe  of  thefe  extraordinary  Tides  in  the  Port  of  Tonqueen  in 
**    '       China  is  propofed  by  Mr.  Newton  to  be  from  the  Concurrence  of  two  Tides ; 
the  one  propagated  in  fix  Hours,  out  of  the  great  Soutb-Seay  along  the  Coaft 
of  China ;  the  other  out  of  the  Indian-Sea^  from  between  the  Iflands,  in  twelve 
Hours,  along  the  Coaft  of  Malacca  and  Cambodia.     The  one  of  thefe  Tides ;  be- 
ing produced   in  North  Latitude,  is,  as  has  been  faid,    greater,    when  the 
Moon  being  to  the  North  of  the  Mquator  is  above  the  Earth  j  and  lefs,  when 
Ibe  is  under  the  Earth :  The  other  of  them,   which  is  propagated  from  the 
Indian-Sea^  being  raifed  in  South  Latitude,'  is  greater,  when  the  Moon  de- 
clining to  the  South  is  above  the  Earth  5  and  lefs,  when  flie  is  under  the  Eanh. 
So  that  of  thefe  Tides,  alternately  greater  anci  leflfer,  there  comes  always  fbc- 
ceflively  two  of  the  greater,  and  two  of  the  lefler  together  every  Day  •  and 
the  High-Water  falls  always  between  the  Times  of  the  Arrival  of  the  two 
greater  Floods,  and  the  Low- Water  between  the  Arrival  of  the  two  lefler 
Floods.     Arid  the  Moon  coming  to  the  AEquinoSlial,  and  the  alternate  Floods 
becoming  equal,  the  TiVi?  ceafes,  and  the  Water  ftagnates:  But,  when  fhe  has 
pafled  to  the  other  Side  oi  xht  jEquator,  thofe  Floods,  which  in  the  former 
Order  were  the  leaft,  now  becoming  the  greateft,  that  that  before  was   the 
Time  of  High-Water  now  becomes  the  Low-Water,  and  the  Converfe.      So 
that  the  whole  Appearance  of  thefe  ftrange  Tides  is,  without  any  Forcing, 
naturally  deduced  from  thefe  Principles 
^^J^Se'      VII.  (i.)  In  the  Offing  between  the  North-Forelafld  and  South-Foreland 
Downs,  at  it  runs  Tide  znd  half-Tide  \  that  is,  it  is  either  ebbing  Water  or  Flood  upon  the 
MfJS!^a»d  Shore,  in  tliat  Part  of  the  Downs,  three  Hours,  (which  is,  grofsly  fpeaking^ 
*^S^Dr  ^^  time  of  half  aTi/if)  before  it  is  fo  off  at  Sea.     And  it  is  a  moft  certain 
Tholsmith)  Obfervation,  that,  where  it  flows  Tide  and  half-Tide,  tho*  the  Tide  of  Flood 
M5«.p.564  runs  aloft,  yet  the  Tide  of  Ebb  runs  under  Foot,  that  is,  clofe  by  the  Ground  j 
and  fo  at  the  Tide  of  Ebb  it  will  flow  under  Foot. 

:  There  is  a  vaft  Draught  of  Water  poured  continually  out  of  the  Atlantick 
into  the  Mediterranean^  the  Mouth  or  Entrance  of  which  between  Cape  Spartel 

or 
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or  Spra^  as  tie  Seamen  cdl  it^  and  O^e  Trafalgar  may  be  near*  7  tjagues 
wide,  the  Current  ietting  ftrong  into  it,  and  not  lofing  its  Force  'tiU  it  runs 
as  far  as  Malaga^  which  is  about  20  Leagues  within  the  Streigbts.  By  the 
Benefit  of  this  Curreni^  tbo*  the  Wind  be  contrary,  if  it  does  not  overflow. 
Ships  eafily  turn  into  the  G«/,  as  they  term  the  narrow  Paflagc,  which  is 
about  20  Miles  in  length.  At  the  end  of  which  are  two  Towns,  GibraUaIr 
on  the  Coaft  of  Spain^  which  gives  Denomination  to  the  Streigbts^  and  Ceuta 
on  the  Barbary  Coaft  :  At  which  Places  Hercules  is  fuppofcd  to  have  let  up 
his  Pillars.  What  becomes  of  this  great  Quantity  of  Water  poured  in  this 
way,  and  of  that  which  runs  from  the  Euxine  into  the  Bofpborus  and  Pro^ 
poniis^  and  is  carried  at  laft  thro'  the  Hellefpont  into  the  jEgean  or  Arcbipelago^ 
is  a  curious  Speculation,  and  has  exercifed  the  Wit  and  Underftanding  of 
Philofophers  and  Navigators,  For  there  is  no  fenSble  rifing  of  the  Water 
all  along  the  Barbary  Coail  even  down  to  Alexandria^  the  Land  beyond  7r/* 
pU  and  that  of  Egypt  lying  very  low,  and  eafily  overflowable.  They  ob- 
fcrve  indeed,  that  the  Heater  rifes  3  Feet,  or  3  Feet  and  half,  in  the  Gulf  of 
Venice^  and  as  mucli  or  very  near  as  much  all  along  the  Riviera  of  Genoa^ 
as  far  as  the  River  Arno:  But  this  rather  adds  to  the  Won:ler* 

My  Conjefture  is,  that  there  is  an  Under-Qurrent^  whereby  as  great  a  quan- 
tity of  Water  is  carried  out,  as  comes  flowing  in.  To  confirm  which,  befides 
what  I  have  faid  above  about  the  Difference  of  Tides  in  the  Offings  and  at  the 
Shore  in  the  Drdom^  which  neceflarily  fuppofes  an  Under-Current,  I  fliall  pre- 
fenc  you  with  an  Infl:ance  of  the  like  Nature  in  the  Baliick  Sounds  as  I  re- 
ceived it  from  an  able  Seaman^  who  was  at  the  making  of  the  Trial. 

(j.J  He  told  me,  that  being  there  in  one  of  the  King*s  Frigates^  they  went 
with  their  Pinnace  into  tlie  middle  Stream,  and  were  carried  violently  by  the 
Current :  That  foon  after  they  funk  a  Bucket  with  a  large  Cannon  BuUet  to 
a  certain  Depth  of  Water,  which  gave  Check  to  the  Boat*s  Motion ;  and 
linking  it  ftill  lower  and  lower,  the  Boat  was  driven  a-head  to  the  Wind- 
ward againft  the  upper  Current ;  the  Current  aloft,  as  he  added,  not  being 
above  4  or  5  Fathom  deep  ;  and  that  the  lower  the  Bucket  was  let  fall,  they 
found  the  under  Current  the  ftronger. 

VIII.  The  Euripus  is  a  Streight  of  the  AEgean  Sea^  fo  narrow,  that  a  Galley  Tbtirt^uUr 
can  fcarcc  pafs  thro'  it  under  a  Bridge,  built  between  the  Citadel  and  the  Don-  S^*^/** ' 
jan  of  Negropont,    But  not  only  this  Place,  where  the  Bridge  is,  is  called  the  Eonpos,  ^ 
Euripus^  but  alfo  10  or  12  Leagues  on  each  Side  of  it,  where,  the  Channel\2^llf^ 
being  more  large,  the  inconftant  Courfe  is  not  fo  fenfible  as  at  the  Foot  of  p»  »i53* 
the  Ca/ile.     For  3  or  4  Leagues  on  each  fide  there  are  found  €  or  7  Gulphs» 
wherein  this  Water  ihuts  itfelf  up,  to  iffue  from  thence  as  often  as  it  enters 
^lere ;  and  the  Situation  of  thefe  Gulphs  contributes  to  the  oddneis  of  this 
Flux  and  Reflux,  of  which  the  Mbon  feems  to  be  the  principal  Caufe. 

There  are  20  Days  of  each  Moon  in  which  the  Courfe  of  the  EurifUT  ii 
regular,  and  10  in  which  it  is  irregular  \  that  is  to  fay,  5  Days  before,  and 
5  Days  after  the  New  and  Full  Mnon^  the  Courle  of  it  is  irregular  and  ftrong. 
And  then  you  fee  there  the  like  Phanonme^  withthofe  of  the  Ocem  at  J9^fr- 
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deaux.-  /The  Sea-hath  2  Fluxes  and  Refluxes  in  24  Hours»  and*  every  Day  te 
retardetli  dmbft;^  an  Hour :  But  there  are  9  or  10  Cbanga  of  the  Ccurfe  of  the 
Water  during  the  remaning  I  o  Days  of /»^j«^//y,  unlefiitblow  hard,  and 
dien  the  Courfe  changeth  not  above  6  or  7  times.  I  once  ftaid  on  the  MiH^ 
which  is  under  the  Bridge,  it  Hour,  and  I  faw  the  Courfe  of  the  Water 
.change  thrice,  though  the  Wind  was  pretty  high,-  and  the  Wheels  of  the 
Mill  turned  as  often  diverfe  ways.  Mde  la  Hcgue^  a  Parifian  Gentleman, 
being  curious,  ftaid  there  almoft  a  whole  Day,  wkh  a  Janizary  ;  and,  the 
A&<7«  being  near  the  F«//,  he  obferved  the  fame  thing  that  happens  in  the 
Oceani,  But  tho*  he  defigned  to  ftay  there  full  24  Hours,  during  the  irregu- 
lar Days,  he  was  diffuaded  from  it,  for  fear  of  the' Tikt^j  that  might  take' 
hifti  fpr  a  Spy, .  and  do  him  fome  Mifchief. 

.  Tte  Water  rifeth  not  much  above  a  Foot ;  and  when  h  rifcth  it  runs 
into  the  Sea,  .and  when  it  finks  it  flows  into  the  Channel^  going  towaids 
Onftantln^ple. 

The  fmall  Gulphs,  that  arc  on  the  left  fide  of  the  Port  of  iV^jr^w/;  arc 
filled  when  the  Water  rifcth  •,  and  emptied,  running  towards  Tbejfalonica  or 
Conftantinopky  when  it  defcend.  F.  Vaubois  took  notice  of  the  fame  at  Con- 
fiantinopk^  viz.  That  the  Waters  of  the  Black  Sea,  that  come  from  Confian- 
tinople,  drive  the  £«np»j  in  its  rifing  towards  the  main  Sea,  and  that  there- 
after the  Waters  retire  thcmfclves  towards  the  fame  place  again  from  whenqc 
they  came.  The  fame  Perfon  alfo  obferved,  that  the  fwelling  of  the  Eu- 
ripus^  which  is  irregular,  lafted  not  above  a  good  Quarter  of  an  Hour,  and 
the  finking  thereof  three  good  Quarters,  though  then  the  Water  ran  with 
more  Rapidity,  and  feemed  to  him  to  come  away  in  thrice  as  great  Plenty 
as  whdn  he  faw  it  rife.  I  know  not  whether  this  proceeded  from  the  Wind, 
not  being  able  to  aflfure  you  that  this  Eflfefit  is  ordinary. 

Between  the  Afcent  and  Defcent  there  is  a  little  Interval,  wherein  the 
Water  feems  to  be  at  reft,  and  ftagnating  5  fo  that,  if  there  be  no  Wind  ftir* 
ling  it,  bits  of  Wood  and  Straw  lie  ftill  upon  the.  Water  without  Motion. 

From  what  I  have  faid  'tis  not  difiicult  to  reconcile  the  Authors  that  have 
written  fo  differently  of  the  Euripus.  For  thofe  that  have  faid,  that  there 
is  nothing  in  it  but  what  is  feen  in  the  Ocean^  that  is,  two  Fluxes  and  Re- 
fluxes in  24  Hours,  have  only  obferved  it  in  thofe  20  Day^  of  its  Regularity. 
And  the  Ancients  have  not  delivered  a  Fallhood,  when  they  fay,  that  there 
are  7  Reciprocations  in  one  Day,  becaufe  that  happens  when  the  Winds  trou- 
ble andxatard  the  Courfe  ot  the  Water :  And  I  do  affure^  by  often  reite- 
rated Obfervations,  that  when  'tis  ftill  IVeather^  the  Flux  and  Reflux  isr 
made  even  to  9  or  10  times  in  a  natural  Day. 

*«»»«-  IX,  In  Fairay-Soundy  betwixt  the  Ifles  of  Fairay  and  jEtba  in  Orkney^    the* 

S2/TilT  Sea  runneth  Nordi-Eaft,  for  the  Space  only  of  3  Hours  in  flowing,  and  ^ 

^j^>^^  Hours  South-\y eft  in  ebbing.     This  is  the  Courfe  of  the  Tide  only  in  the 

Hdi^lr'  middle  of  the  Soundy  which  is  but  one  Mile  broad* 

jj[- J*°^y-  Whjlft  the  Sea  runneth  from  Weft  to  Eaft  in  flowing  thro*  Weftra  Firib^ 

'^'  ji^h  is  8  Miiea  in  Breafkk>  t;here  are  no  greater  Surges  than  in  any  other 

Place 


.Maccof'lhe.Ste;  al|3  iiia  c^tm  ^Hy  it  is  as  AiooA  as  any^aKcr^Aoufrh 
there  is  conftantly  a  great  .Current  in  the  Phi  and  H^ux  6f  the  9ea;  iret 
at  the  South-Eaft  EnS  ijf  a  Iktie  Ifland  on  -the  S.  E.  Side  of  M^ejira^  and 
about  a  Mile  from  it,  the  Se&  nofooncr*begins  to  run  Weftward  in  .Ebbing, 
but  <here  begftineft  a  Surge  to  appear,  which  continually  encreafeth  until 
.the  Ebbbehalffpent,  and  afterwards  it •  decrcafeth  until  it  be  low  Water  j 
at  which  time  there  appeareth  no  fuch  thing.  Eaft  and  Weft  from  this  great 
Surge  there  are  iome  few  lefler  Stirges  feen,  which  aire  gradually  lefs  toward 
-the  Eaft  and  Weft.  I  having  occafion  to  pafe  diat  way  in  a  little  Boat,  when 
,we  had  paft  over  the  Eaftmoft^Sirr^^j,  iand  were  beginning  to  afcffnd  the 
biggeft,  upon  the  loth  of  Jpril^  at  one  of  the  Clock  in  the  Afternoon,  the 
Surge  before  us  was  fp  high,  that  it  intercepted  the  Sight  of  the  Sun,  .and  ,^  ^ 
-fome  Degrees  of  tRe  Firmament  above  it.  The  Surge  is  about  a  quarter  of 
a  Mile  in  Lengifi*  When  there  is  any  Wind,  which  occafioneth  the  bre^- 
Jaig  of  the  Tops  of  the  Surges^  there  is  no  pafling  that  way.  The  -Current  of  .  .: 
the  Tide  isfo  ftrong  there,  that  there  is  naneed  of  Sails  or  Oars,  fave  only 
to  direfl:  the  Boat  as  the  Helm  doth. 

X.  In  chat  Tpaft  of  Ifles  on  the  Weft  of  Scotland^  caird  by  the  Inhabi-  Extra^'J^^ 
tants  the  long  IJland^  as  being  about  loo  Miles  long  from  North  to  South,  HJ^^HJ 
there  is  a  Multitude  of  fmall  lflands,,fituatcd  in  a  Fretum  or  Firth  that  ^scati^d. 
paflcs  between  the  ifland  of  Euft  and  Ha/^rii  -,  'ampngft  ; which  there  i?  ,oiog  Mony. 
called  5^»^fly,  fome  three  Miles  long,  and  more  than  a  Mile  broad,   the  ^-^p- 51- 
JLength  running  from  Eaft  to  Weft,  as  the  Firth  lies.     At  the  Eaft  End  of 
this  liland,  where  I  ftaid  fome  i6  or    17  Days,  I  obferved  a  very  Grange 
Reciprocation  of  the  FIim  ^A  JR^w^  of  the.  5?S»  aij4  ,heard  of  another  no 
lefs  remarkable.  *  •  " 

Upon  the  Weft-fide  of  the  long  IJland  the  ^ides  which  came  from  the  S,  W. 
run  along'the  f  oafrNorthward  •,  fo*  that,  during  the  ordinary  Courfe  of  the 
S^tdes^  the  Flood  runs  Eaft  in  tfie  Firth  where  Bemeray  lies,  and  the  Ebh 
Weft.  And  thus  die  Se^  cl^fi  and  flaws  orderly  fotpe  4-P^8  before  the 
Full  Mom  and  Change^  and  as  long  after  the  ordinary  Spring-^idesy  rifin^ 
ibn)c  14  or  15  Foot  upright,  and  4II  the  reft  prapordooahly,  as  in  other 
Places.  But  afterwards,  fome  4  Days  before  the  Quarter-Moons^  and  as 
long  after,  there  ij/^conftamly  a  groat  and  Rngui^r  J^4Kiatiofi :  For  then  (a 
Southerly  Moon  making  there  the  full  Sea)  the  Courfe  of  the  fide  beirtg  Eaft- 
ward  Y^hen  it  begins  tojKw,  which  is  aboqt  gi  of  the  Clock,  not  only  <;on- 
tmues  fo  *till  about  9  3^  in  the  Afternoon  that  it  be  ittgh-Watery  6pt  after  ip 
be^s  to  ebb  the  Current  runs  on  ftill  Eajhvard^  during  the  wftole  Ebb,  fp 
that  it  runs  Eaftward  12  Hours'  together  j  that  is,  all  Day  long^  from  about 
9§  in  the  Morning  'till  about  pi  at  Night.  But  then,  when  the  Ni^h't  fide 
^begins  to  flow;  the  Current  turns  and  runs  Weft  ward  all  Night,  during 
both  Flood  and  Ebb,  for  fome  1 2  Hours  more,  as  it  did  'Eaftward  the  Day 
before.  And  thus  the  Reciprocations  continue,  bne  Flood  and  Ebb  running 
^  Hours  Eaftward,  and  the  other  12  Hours  Weftward,  'till  four  Days 
Tifore  the  New  and  Full  Moon  %  and  then  they  refume  their  ordinary  regular 
Courje  as  before,  running  Eaft  during  the  6  Hours  of  Flood,    and  Weft 
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/  during  the  *6  of  Ebb,    And  this  I  obferved  curioufly,  dunfig  mjr  Abode 
upon  the  Place,  which  was  in  the  Month  of  Auguft^  as  I  remember. 

But  the  Gentleman,  to  whom  the  Ijland  belongs  at  prefent,  and  diverie 
of  his  Brothers  and  Friends,  knowing  and  difcreet  Pedbns,  and  expert  in 

'  all  fuch  parts  of  Sea  matters,  did  aifure  me,  that  whereas  between  the  Vernal 
and  Autumnal  ASguinoxes^  that  is,  for  fix  Months  together^  the  Courfc  of 
irregular  Tides  about  the  Quarter-Moons  is  to  run  all  Day,  that  is  1 2  Hours » 
as  from  about  gj  to  9^,  loj  to  loj,  £sfr.  Eaftward  ;  and  all  Night,  that  is 
12  Hours  more,  Weftward,  during  the  other  fix  Months,  from  the  Au- 
tumnal to  the  Vernal  Equinox ;  the  Cunent  here  runs  all  Day  Wcftward, 
and  all  Night  Eaftward. 

««J^        XI.  ( I.)  During  my  Stay  at  Baijbay  having  (without  Intermiffion^  ob- 

jMr.Fr.Di-ferved  the  daily  Courfc  of  the  Tides,  my  Advice  is,  that  upon  the  feveral 

J2J™J'gg"*  following  Days  of  the  Moon*s  Age,  in  every  particular  Month  of  the  Year, 

'no  Englijh  Commander  Ihould^  upon  any  Oecafion  whatfbever,  adventure 

over  this  jB^jr,  unlefs  he  have  a  Pilot  from  the  Shore,   who  undertakes  to 

bring  him  in ;  or  that  he  hath  only  Charge  of  fome  fmalt  Bark  or  Jufdt^ 

that  draws  no  more  than  8  or  9  Foot  Watei". 

In  the'S-Moons,  from  the-s^  ^  to  the^S-  dizy%oixhtMo(m^s^geexcluJively. 

InthcgiMoons,  from  the -s    '  to  the    ^s  6x^%oitht Moon* s Age exclufivefy. 

and  from  the  27  to  the  Ftrft  of  the  ?  Moon's  exclufioelj. 

In  the  3  \  Moons,  from  the  J  ^  ^  to  the  ^  ^  }  days  of  the  Moon's  Age  excbifivelj. 
In  thc^  J  ^  Moons,  from  the  {  9  to  the  J^  ^days  ohht  Moon's  Age  exclufivelj. 
^^  *^jf  }Moons,  from  the^  ^7  ^o  the  ^^^}did:y^QU\it  Moon's  Age  exclufively. 
Jnriie  ^}Moons,  from  the{  ^  to  the  ^\^zy%oit\itMbon^sAgeexduJhety. 

And,  carcepting  on  thcfe  fix  Days  above-mentioned.  In  every  relpeAivc 
Moon,  he  may  fafely  adventure  over  the  JS^r  any  Day,  provided  always ' 
chat  he  miftake  not  the  Time  of  the  Tide>  but  come  over  at  h^  Flood  or 
better,  tho*  he  may  take  notice  that  the  beft  Tides  will  be  about  fix  or  feven 
Days  after  the  Water's  firft  beginning  to  increale  ^  and  the  firft  Days  of  the 
^IV'^ter's  Incfiufe  are, 

« 


1 


\ 


»  of  dtt  Moon's  Age. 


(  2^3  ) 

In  the  'vMoons,  on  the  ^\  days 
In  the  g>Moons,  on  the  l>  days 
In  the  2>Moons,  on  the  '^>  days 
In  the  ^>Moons,  on  the  '*>  days 
In  the  ^i  Moons,  on  the  ^>  days 
In  the      i  Moons,  on  the     ^i-  days 

The  Bar  itfetf  being*  about  a  Mile  and  half  in  Length,  and  no  where^ 
except  in  its  firft  Entrance,  exceeding  half  a  Mile  in  Breadth,  is  very  even^ 
but  yet  affords  confiderably  differing  Soundings  in  the  fame  Age  and  Time 
of  the  Tides,  according  to  the  Seafon  of  the  Year  (and,  which  feems  to  be 
fomewhat  ftrange,  hath  the  higheft  Tides  in  the  Northerly  Mmfom^  as  I 
have  been  informed  by  thofe  who  are  feemingly  bed  able  to  give  an  account 
thereof)  and  I  muft  needs  fay,' that  the  Trial  I  made  on  the  Bar  in  Jufy^ 
1678,  did  accord  with  what  I  underftood  from  fevcral  of  the  Filhermen, 
and  others,  as  to  that  Month,  which  induced  me  to  enter  this  Information  j 
and  coming  over  at  half  Flood,  except  on  the  Days  afore-mentioned  as 
dangerous  to  come  over  in,  there  will  be  found  according  to  the  Age  of 
the  y/iv, 

3? 

In  the     4>Moons,  from  16  to  21 'Feet  Watw. 

5) 

^) 

In  the     7>Moons,  from  19  to  24  Feet. 

9} 
In  the    io>Moons,  from  22  to  27  Feet* 

II) 

12^ 

In  the     I  >Moons,  from  17  to  22  Feet. 

Always  the  higher  the  Flood,  the  lower  the  Ebb ;  fo  that,  according  to  the 
Strength  of  the  Tides  at  Low-water^  the  Soundings  are  from  6  to  13  Feet. 

On  the  firft  and  fccood  Days  at  the  Water's  Incnafe  the  Influxes  are  very 
finall  and  uncertain,  but  afterwards  the  ^ides  for  13  Days  arc  conftant  in  their 
CoterfCy  one  Flood  and  one  Ebbing  being  compleated  in  24  Hours  tome,  equally 
iharing  the  Space  of  a  hmar  Circuition  of  the  Earth  between  them,  and  every 
Flwd  b^nnii^  neareft  ^  of  a&  Hour  later  than  the  precedent  Floods  ^ 

atfo 


ilfo  confidcrably  ihcrcafing  in  the  heighi:  ^f  the  ^de  every  Ppy  fropi  ^  3d 
unto  the  6th  and  7th  Days  of  aheiB^^  4g^>  ^^  whkh  two  Days  the  Flood 
runs  very  high ;  but  on  the  8tji  Day  (^«^h  n^ay  be  accounted  the  ^ftpf  the 
Spring-Tides)  the  Waters  begjn  gradually  to  decreafe^agaiji,  retaining  thfe 
fame  ordcely  Difference  of  Tiijie  in  eaqh  yide,  until  the  next  following  firft 
Day  of  the  Water's  fycrfafi ;  ivhen,  during  two  Days  unfetriednefi,  there  is  a 
ihifting  6fifte  Tides  in  rcfpeft  «f  the  Beginning  of  the  FlQod  and  ^**  >  after 
wliich  faid  ihifting  a  Conftanqy  'in  they^iaverted  Coiirfe  is  ^yi  retained  in 
the  above-mentioned  Order  for  13  D^ysifqliowijig ;  as  for  ^xaipple. 

On  the  25th  and  26th  Days  pf  the  4th  Mfon  (4th  and  5th  of  June^  1678,  i 
in  the  latter  end  of  T)  being  the  firl^  D^ys  of  the  Water'^  Increafe^  the  /»- 
fiuxes  were  very  fmall,  there  happening  on  the  26th  a  falling  back  of  the 
Tides  about  13  Hours.  But  from  the  27th  {June  6th)  which  \^as  the  third 
pay  of  the  Water's  hcreafe  after  the  l^ift  ^uarur^  until  the  9th  Day  of  the 
^th  M^n^f  4ge  (June  ife  :167s.  3>  in  «S:  20.)  I  noted  a  very  conft^t  C^^rfi 
in  the  ^i4c8,  every  JFloodi^innmg  with  tte  Rifing  of  the  Moffttj  ai^  end- 
ing xit  its  SeOiiqg  ^  the  following  £bi  ii).  lik^e  manner  continuing  during  the 
Time  of  the  Mm'j  Age  (Jfine  jtS,  1678.)  being  the  Hrft  Day  of  the  Water'j 
lucreafe^  their  Motion  was  fcarcely  perceptible ;  on  the  loth  Day  there  was 
aoofh^r  -(ailing  back  of  the  Tides  m^areft  13  Hours,  wd  on  the  nth  Day 
(';which  wa$  the  third  Day  of  the  Water's  Increafe^  after  the  firft  garter  of 
the  Moan's  Age)  the  Flood,  having  {x«  I  faid)  ftiifted  the  preceding  Day» 
took  its  turp  to  begin  at  the  Mopn's  Setting,  and  end  ^t  its  RiQng ;  and 
accordingly  the  Tides  fgccefliveiy  following  aflumed  ,and  Jcept  a  conft^nt 
Regularity,  the  Tides  being  at  higheft  tlie  i6th  of  the  Moon  (1678.  June  24* 
2>  in  the  middle  of  yp)  which  was  the  ;'th  of  the  Water's  Age,  until  the 
23d  of  the  fiud  Moon's  Age  {Jufy  i,  1678.)  on  which,  being  the  firft 
Day  of  the  Water's  Incre^e,  the  Jffflfuc  wais  ^ggin  fc^rcely  difcernible  for  its 
Smallnefs. 

N.  B.  This  Bar  of  Tonquem  is  about  i  lo  Degrees  of  Longitnde  to  the  Eaft 
of  Londm^  and  in  the  Lat.  2,0**.  50'. 

On  the  24th  Day  the  Tides  fall  back,  as  I  had  found  it  twice  before  .to 
have  done  on  the  fame  Days  of  the  JVater^s  Age^  nearcft  13  Hours,  by  which 
means  the  Vlood  on  the  23th  \^V}%  which  was  tfte  tjiird  D^y  of  the  W(\t^s  In- 
treafe  after  the  laft  S^uarter  of  the  Moon,  now  again  commenced  with  the 
riling  Moon,  whereby  it  hath  fallen  out  always  to  be  Higff-water  between 
Noon  and  the  following  Midfvght  every  Day,  during  my  Stay  h^re.  (  <I 
Laft  Quarter  22  Days,   J  Firft  Quarter  8  Days.) 

So  that  it  may  pais  into  a  Corollary,  viz.  In  the  4th,  5th,  and  6th  Changes 
of  ibr  Moon*  from  fh^  t^iifd  Day  pf  thf  ff^arer"^  Age  after  the  Igft  Quarter, 
to  the  diird  Day  pf  the  Watt's  Age  arftfr  the  firft  Quarter  of  the  following 
Moon,  the  W^er  b^w  to  .Aqw  wh«n  the  MpQn  liieth,  ^  to  ebb  .a^n 
vhenic  ftoethin :thcH(tfi9cvi^  and  ihc  contwry  IQ  rthP  third  P?y  of  their 
4flCffter,^the  J^ft  Qij^rtfT,  ^eluding  ^Iw^ys  their  MotiiKi  en  the  two  fyA 
th^itof  ttheWjftir?^  J»fr»iA  toufc  $)f  «$  SrogJlocfs  amd  .U8§ertaipty. 


^  I  afn  informed  t>y  the^  'Inbahifams  hereabouts,  that  diis  may  hold  fbr  a 
Rule  from  the  2d  to  th^  End  of  the  7th  A&mt,  and  chat  the  Converfef  thereof 
holds  true  in  tha  other  6  MnttBs  of  Ae  Ycar»  vi^.  frt)m  the' 8th  to  thfe  End  of 
the  firj  Mhon :  According  to  which  die  Tides  will  fall  out  to  be  dt  the' 
higheft  in  the  Evening  fbr  6  Months  fucccffively,  and  the  other  half  Year  irt 
the  Mcming ;  that  is  to  fay,  between  Midtdgbt  and  Hhe  following  Notms.  And 
tho*  I  cannot  aver  the  Truth  of  ir,  yet  I  find  that  the  Tide  laft  Yeai*  in  the  i  i  th' 
Moon  (which  occafionally,  upon  the  Ship  jEdrg-iif's  departure  hence,  I  took  fome 
notice  of )  did  fall  out,  not  difagreeing  with  what  they  affirm :  And  I  am  yet  ditf 
Ather  induced  to  believe,  that  in  every  annual  Revolution  there  may  be  fuch 
a  Conftancy  in  this  different  Motion  of  the  Tide  appropriated  to  each  Md- 
cty  of  rhe  Year,  becaufe  that,  during  my'—  Day«  Stay  at  B^Jha\  I  have 
found  the  Prediftions  of  the  Natives  confirmed  by  my  own  ObfeiVations  of 
the  Tides  falling  out  to  be  High- Water  always  between  Noon  and  the  fuc- 
ix^^^  Midmgbt^  occafioned  by  the  aforefaid  falling  back  at  the  End  of  15 
Bays  -,  fo  that  on  every  third  Day  of  the  WaSer^s  Inaredfe  the  Flood  begins 
at  the  Hour  whereon  the  Day  before  it  ended. 

To  prevent  Miftakes  in  the  Accompt  of  the  MoonSy  it  may  be  fufficient 
to  inform  thofe  who  ufe  this  Port,  that  xk^fitfi  Change  of  the  Mom  after  th6 
15th  Day  of  January y  O.  S.  is  reckoned  for  the  beginning  of  the  Year,  and 
that  A&a^-bdng  accounted  the  firft?,  the  reft  follow  in  order  until  the  Ex|)i- 
ration  of  the  12th,  which  compleats  their  Year ;  except  only  in  their  Leap* 
Tears  J  and  then  they  have  1 3  Moons,  taking  in  one  extraordinary  to  rtiake 
up  the  Deficiency  of  the  Moon*s  Epaif  in  their  Accompt ;  in  which  Years: 
the  firft  Day  of  their  New-Tear* s- Moon  falls  out  before  the  faid  15th  Day  oP 
January y  as  it  did  this  Year,  1678,  upcMi  the  12th,  being  Leap-Tear  with  them  ;. 
fo  that  they  reckoned  two  Months  for  one  this  Year ;  that  is  to  fay,  the  ad 
and  3d  Moons  after  thtxr  New-Tear* s-Baj  they  called  2d  Moons  ^  for  other- 
wife  this  prcfent  Moon,  which  changed  in  July  the  8th,  would  have  been  the- 
7rfi ;  whereas  now  they  count  it  but  the  6th  Moon,  and  accordingly  do  the 
Tides  fall  out.  But  this  Leap-Year  being  paft,  the  ,firft  Moon  in  the  Year 
muft  be  reckoned  to  begin  on  the  Change  next  following  the  15  th  of  Janu-*^ 
ary^  and  all  other  Changes  counted  fucccffively,  as  before  faid,  until  the 
intervention  of  another  Leap- Year. 

%dly.  The  Eflfeft  of  the  Moon  upon  the  Waters,  in  the  Produftion  of  the  Tides  a  TSrwy  ^f 
to  this  Port  oSTonqueen,  is  the  more  wonderful  and  furprifing,  in  that  it  feems  TonoMeiT 
different  in  all  its  Circumftances  from  the  general  Rule,  whereby  the  Motion  §j, -^^"^ 
of  the  Sea  is  regulated  in  all  other  Parts  of  the  PTorldl  hzvc  yet  heard  of.    For  ihi^Uss* 
firft,  each  Fkx  it  of  sboM  12  Hour^  Duration,  and  its  correfpondent  Reflux 
as  long*,  fo  that  there  is  but  one  High  Water  in  24  Hours.    Then  thire  are  in 
each  Month  two  Intemnffions  of  the  Tides,  about  14  Days  afimder,  when  thett 
is  no  fenfible  Flood  or  Rifing  of  the  Waters  to  be  obferved ;  but  the  Sea  ii 
in  a  Manner  ftagnant.    Thirdly,  That  tht  Increa/e  of  the  Water  has  its  14 
Days  Period  between  the  aforefaid  Intermiffions,  and  that  at  7  Days  End 
makes  the  bighefi  Tides ;  from  "v^bich  time  the  Water  again  gradually  abates, 
and  the  Flood  is  weaker  till  it-' comes  to  a  Stagnation  %  both  Increafe  and  Decteafe 
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obfervidg  the  (kme  Rule;  m  being  exceeding  flow  in  thetr  Beginning  and 
End,  and  fwift  in  the  Middle.  Lafily^  And,  which  is  moft-odd,  the  riling - 
Mck>n  in  the  one  half  of  each  Month  ms^es  High-water^  and  the  fettihg 
Moon  in  the  other  half.  Thofe  Particulars  confidered,  together  with  the 
Tables  lhe;wing  the  Days  of  the  fTater^s  Stagnation  in  each  Month,  gave  me 
a  light  into  the  Secret  of  this  flrange  Appearance,  fo  as  to  be  able  to  bring 
the  hitherto  unaccountable  Regularity  of  thefe  Tides  to  a  certain  Rule. 

And  Firft^  it  appears  by  the  latter  of  the  two  Tables,  that  the  Intermiffms 
of  the  ^ides  happen  nearly  upon  thofe  Days  that  the  Moon  enters  the  Signs 
of  Aries  and  Ldbra^  or  pafles  the  jEquinoilial ;  which  divides  the  Moon's 
Courfe  nearly  into  2  "equal  Parts,  as  well  as  the  Sun's  \  and  from  hence  it  fol- 
lows, that  the  tropical  Moons  in  ^  and  VP  are  thoie  wlidch  occafion  the  greateft 
Fbix  and  Reflux  \  and  for  the  Rule  of  the  Change  of  the  Time  of  High-water^ 
which  Mr.  Davenport  caJk  ^  faUing  back  of  the  Tides^  the  Example  he  hath 

Siven  us  kts  us  know«  that  the  €  in  Northern  Signs  brings  in  the  Flood,  whilft 
le  is  above  the  Hcrizony  fo  Jw  to  make  High^vater  at  her  fetting  \  and,  on  the 
contrary,  that  whilft  fhe  is  in  Southern  Signs  it  flows  all  the  time  the  Moon 
is  below  the  Horizon,  and  fo  makes  High  water  at  her  rijhtg.     But  it  is  to  be 
;«bferved,  tbattho*  the  Motion  pafles  fwifdy  from  South  to  North  when  flie 
is  in  or  near  r-,  and  from  North  to  South  in  or  near  ^^  yet  the  Motion  of  the 
Sea,  which  is  the  Cauie  of  this  Tnfe,  is  fcarce  difcernable  for  3  or  4  Days» 
>vhen  the  Moon  pafles  the  faid  jEquino^ial  Points  \  whence  it  appears,  that 
tho'  the  Declination  of  the  C ,  or  her  Diftance  from  the  J^quinoSialj  be  that 
whereby  the  tides  are  regulated,  yet  the  Increafe  and  Decreafe  of  the  Water 
is  by  no  means  proportionable  to  that  of  the  Declination  of  the  <L  -,  that  chang- 
ing fwiftly  where  the  Increaje  of  the  Water  is  obferved  to  be  moft  flow.     It 
ieems  therefore,  and  I  propofe  it  as  a  probable  Conjedlure,  that  the  Increaje  of 
the  Waters  fliould  be  always  proportionate  to  the  verfed  Signs  of  the  double  Di- 
ftances  of  the  MoonSxom  the  MouinoStial  Point  s\  upon  which  Hypctbejis  Fig.  58. 
will  give  an  elegant  Synopfis  of  the  whole  Matter.     Let  AB  be  the  bottom 
eftheJStfr  of  Tonqueen\  CD  z  Perpendicular  thereto,  whereon  to  meafure 
the  feveral  Dq)ths  of  the  fVater  -,  C  V,  C  fi:,  the  mean  Depth,  which  is  that 
whereat  the  Water  is  Jiagnant  upon  the  Moon^%  being  upon  the  jEquinoSial 
Points^  being  commonly  about  15  Feet :    The  C  «  occid.  the  High  water 
Mark^  when  the  Moon  is  in  ®  or  *V)»,  being  about  24  Feet:  C  ^  occid.  the  height 
of  the  Low-water  Mark^  when  the  Moon  is  in  ®  or  *»»,  being  about  6  Feet  j  fa 
that  the  greateft  Rife  of  the  Water  on  the  Tropical  Mocns  will  be  about  16 
Feet',  then  *  dividing  T  ^  and  A  YP,  into  equal  Parts,  in  JEis  on  thofe 
two  Points,  as  Centers^  defcribe  the  two  Grclesj  each  of  whofe  Radii  are  four 
Feet  and  a  half,  which,  being  kept  between  the  Compafles,   naturally  divide 
the  faid  Circles  in  the  Points,    b,    n,    S  «n,  ;  through  .the  which  Points^ 
if  you  draw  Lines  parallel  to  the  Baji  A  By  they  fliall  cut  the  Perpendicular 
C  D  in  the  Heights  of  the  High  and  Low-water  Marks,  which  will  be  at 
the  Entrance  of  the  Moon  into  the  faid  Signs.     So  the  greateft  Depth  of  the 
High-water  J  when  the  Moon  enters  tt,  "L^  ft,  X,  is  but  17  J  Feet,  and  the 
kz&  9t  Low-watcTy   n^Fe^t:  But  when  fhc en ws  n,  ft,  ?,  ^^ihcHigb^ 
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Water  Depth  ]sii\  Feet,  the  l/rjo-water  is  8f  Feet;  as  appears  by  the  Pigurel 
And  this  Hypotbefis  not  only  agrees  with  all  that  Mr.  Davenport  hath  ob- 
fervcd  himfelf,  or  c6llefted  from  the  Natives,  but  hath  been  found  to  hold 
true  fince,  in  the  Year  1682,  by  the  ingenious  Capt.  Knox  in  his  Voyage 
to  this  Port ;  fo  that  there  is  no  room  to  doubt  of  the  Truth  thereof, 
(i.)  By  this  Method  may  the  Time  and  Height  ofthe27i?j  be  with  fuffi- 
cient  Certainty  computed :  But  to  philofophizc  thereon,  and  to  attempt  to 
affign  a  Rcafon  why  the  Moon  Ihould,  in  fo  particular  a  manner,  influence 
the  Waters  in  this  one  Place,  is  a  Task  too  hard  for  my  Undertaking  ^ 
cTpecially  when  I  confider  how  little  we  have  been  able  to  eftablifh  a  genuine 
and  fatisfaftory  Theory  of  the  Tides  found  upon  our  own  Coafts,  of  which  wc 
have  h^d  fo  long  Experience. 

XIL  Mr.  Boyle  having  recommended  this  Matter,  among  others,  to  a  ^*'  ^ff^H 
learned  Phyfician  that  was  failing  into  America^  and  furnilhed  him  with  a  to^w!l» 
final!  Hydr/>Jiatical  Injirumenty  to  obfervc  from  time  to  time  the  Differences  JJJ^'*  ^ 
of  Gravity  he  might  meet  with,  this  Account  was  returned  him  ;  that  he  i^  •  •T*'*, 
found  by  the  Sea-Glafs  the  Sea- Water  to  increafc  in  Weight  the  nearer  he  '*•***  p-J^S- 
came  to  the  Line,  'till  he  arrived  at  a  certain  Degree  of  Latitude  j  as  he  re- 
members, it  was  about  the  30th  ;  after  which  the  Water  feemed  to  retain  the 
brnt  fpecifick  Gravity^  'till  he  came  to  BarbadoeSy  or  Jamaica. 

Xlll.  Mr.  Hauton  hath  now  declared   his  Secret  of  making  Sea-water-if'^-r '^ 
fwect.     It  confifts  firft  in  Precipitation  made  with  the  Oil  of  Tartar^  which  '!^^t^ut. 
he  knows  to  draw  with  fmall  Charges.     Next,  he  diftills  the  Sea- water ;  in^j^^^.Hw- 
which  the  Furnace  taketh  up  but  little  room,  and  is  fo  made,  that  with  z^i^^^* 
very  little  Wood  or  Coal  he  can  difhll  24  French  Pots  of  Water  in  a  Day  ;  »<>5<»- 
for  the  cooling  of  which  he  hath  this  new  Invention,  that,  inftead  of  making 
the  Worm  pafs  through  a  Veflel  full  of  Water  (as  is  the  ordinary  Praftice) 
he  maketh  it  pafs  through  one  Hole,  made  on  purpofe  out  of  the  Ship,  and 
to  enter  in  again  through  another  ;    fo  that   the  Water  of  the  Sea  per* 
formeth  the  cooling  Part ;  by  which  Means  he  faveth  the  room  which  the 
common  Refrigerium  would  take  up ;  as  alfo  the^abour  of  changing  the 
Water  when  the  Worm  hath  heated  it.     But  then.  Thirdly,  he  joins  to  the 
two  precedent  Operations  Filtration,  thereby  perfeftly  to  correft  the  Ma- 
lignity   of  the  Water.      This   Filtration  is  made  by  Means  of  a  peculiar 
Earth,  which  he  mixes  and  ftirs  with  the  diftilled  Water,   and  at  length 
fufitrrs  to  fetrie  at  the  Bottom. 

He    maintains,  that  his  diftilled  Sea-water  is  altogether  falubrious  :   He 
provcth   it  firft  from  Experience,  it  having  been  given  to  Men  and  Beafts 
ichout  any  ill  EfFedt  at  all  upon  them.     Secondly,  From  Reafon  grounded 
m    this  ;  that  that  peculiar  Earth,  being  mixed  with  the  diftilled  Water,  - 
Junts  the  Points  of  the  volatile  Spirits  of  the  5^//,    and  fenreth  them  for 
heaths,  if  I  may  fo  fpeak,  taking  away  their  Force  and  malign  Sharpnefs. 
XIV.    It  fcems  probable  to  me,  that  the  Sea- water  was  the  only  Element  Sea-watcr 
eated  at  the  Beginnings  before  any  Aftimal  or  Vegetable  was  created,  or  the  ^"^/jj^ 
an  itfelf.     But,  upon  the  Creation  of  thefe,  the  frefli  Water  had  its  Rife  Lift*/,  u. 
xndcntally,  becaufe  it  owes  its  Bcbg  in  great  Part  (as  I  have  clfcwhere  l^'rl^^^' 
Vol.  II.  Oil  (hewn)  Med,  Aogi. 
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flifWn)  tp  the  Vapours  rf  Plants,  and  the  Breath  of  Amnials ;  and  the  Ex- 
halations Td^cd  by  the  Sun,    Now,  *that  the  Sea- water  is  made  frcfh  by  the 
Breath  of  Plants  growing  in  it,  I  thus  demonftrated:  I  took  alongGlafs 
Body,  ^d  having  filled  it  pretty  full  with  Sea- water, .  taken  up  at  Scarbo- 
rough^ 1  put  therein  common  Sea-weed  {Alga  Marina)  fr^fti  and  new  ga- 
thered, fpme  with  tl^  Roots  naked,  and  fome  growing  oa  and  adhering  to. 
Stones.     The  Glafe  Body  being  full  I  put  thereon  a  Head  with  a  Beek^  and 
adapted  a  Receiver  thereto,  all  without  any  Lute  or  clofing  of  the  Joints  •, 
from  thefe  Plants  did  diftill  daily  (though  in  a  fmall  Quantity)  a  frcfh,  Ytrf, 
fweet,  and  potable  Water,  which  hath  no  Empegreuma^  or.  unpleafant  Tafte,.. 
as  all  thofe  diftilled  by  Fire  neceflarily  have; 

This  I  take  to  be  the  moft  natural,  moft  eafy,  and  moft  fafe  way  of 
having  fv?ect  Wafer  from  the  Sea;  and  which  maybe  ©f  great  Ufe,  even 
tdfgpply  ^t^^tflCiVf  oi Navigators.     And  I  do  not  doubt  but  there  may 
be  found  other  Plants  growing  in  or  near  the- Sea,  which  would  3^cld  frefh 
Water  ii?  much  greater  Quantities, 
w^tt^^a?     XV.  We  dig  Wells  of  frelh  Water  fometimes  within  %o  Yards  of  the 
tbtlei ^It '^  Sea,  or  lefs,  which  rife  and  fall  upon  the  Flood  and  Ebb,  as  the  Sea  doth  •, 
S^Mr^Rich  ^^^  ^^  ^^'  ^^^  ^^  ^^^  Wells  fas  I  am  informed)  though  farther  up  irt  the 
Norwood V  Country.     Wherefoever  they  dig  Wells  here,  they  dig  'till  they  come  al-^ 
1L30.P.656.  j^q(^  f^j  ^  Level  with  the  Superficies  of  the  Sea,  and  then  they  find  Water, 
either  frefli  or  fait:  If  it  be  frelh,  yet  if  they  dig  two  or  three  !Feet  deeper, . 
or  often  lefs,    they  come  to  Salt-water.     If  it  be  a  fandy   Ground,  or  a 
fandy  crumbling  Stone,  that  the  Water  foaks  gently  through,  they  ufually 
find  frelh  Water ;  but  if  they  be  hard  Lime-ftone  Rocks,  which  the  Watcc 
cannot  foak  through,  but  pafletL  in  Chinks  or  Clefts  between  them,   the 
Water  is  fak  or  brackifh. 
'tj^ixamm       XVI.  (i.)  When  I  remember'd  and  confider'd,  that  (as  I  have  found  by 
1/ w!te?f'  various  Trials)  diverfe  metalline  and  other  mineral  Solutions  could  be  rea* 
ijMrMoyU.  dily  precipitated^  not  only  by  the  Spirit  of  Salt ^   but  by  crude  Saltj  whether 
».j37.p.  27  j-^y  ^^  diffolvcd  in  Water;  'twas  no  very  difficult  Matter  forme  to  think,, 
that,  by  a  heedful  Application  of  the  precipitating  Quality  of  the  conimoa- 
Salt,  one.  might  diicover  whether  any  Particles  of  it  Cat  leafl:  in  a  Number 
any  way  confiderable)  lay  concealed  in  diftilled  Water,  or.  any  other  pro- 
pofed  to  be  examined.     To  this  End  I  employed  feveral  Drugs,  and  thofe 
not  all  prepared  by  one  Menjlruum.     And  tho'  two  or  three  of  my  other. 
Trials,  had  Succefles  that  I  dilliked  not,  when  I  made  theni,  yet  that,,  which. 
.  at  length  I  pitched  upon  as  die  moft  certain,  and  which  therefore  I  meant* 
when  I  had  the  Honour  to  be  fent  for  by  his  Majefty  about  the  Patentees- 
tVater^  was  that  which  I  think  may  be  underftood,  as  well  as  recommended,. 
By  this  Ihort  Narrative. 

I.  took  fome  common  Water  diftilled  in  Glafs  VelTcls,  that  it  might  leave- 
its  corporeal  Salt,  if  it  had  any,  behind  it,  and  put  into  a  thoufand  Grains 
.  of  it  one  Grain  of  common  dry  Salt :  Into  a  convenient  Quantity,   for  Ex- 
ample two  or  three  Spoonfuls,  of  this  thus  impregnated  Liquor  1  let  fell   a 
fit  Proportion,  for  inftance  4  or  5  I>ops,  of  a  very  ttrong  and  well  filtrated 
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^dution  bF  ^^-eH-r^fi-ncd  Silver^  dinblved  in  clear  Aqua-forti^  v  {for  a  fliifc 
common  or  Sterling-Siher  will  fervc  the  turn ;]  and  I  made  the  Exptrmcnt 
-fiicceed  with  Spirir  cF  Nilre,  ihftead  of  Aqua-fonis  j  upon  which  there  im- 
mediatdy  appealed  a  whiti(h  Cloud,  which,  though  but  flowly,.  defcended 
to  the  Bottom,  and  fettled  there  in  a  white  Precipitate.  And  to  make  th6 
Experiment  rather  feverely,  than  at  all  favourably,  there  was  uliiftlly  taken 
f<MTicwhat  more  than  a  thoufand  Parts  of  Water  to  one  of  Salt. 

But  I  obferved,  that,  having  let  ifall  a  few  Drops  of  our  fTutaUine  Solution 
into  the  Liquor  obtained  from  Sea-water  by  the  Patentees  way  of  fweetprring 
it,  there  did  not  prefently  enfue  any  white  Cloud  or  Precipitate^  much  lefs 
fuch  an  ohc  as  had  beeh  newly,  afforded  by  the  Water  that  wa5  impregnated 
with  left  than  a  thoufandth  Part  of  Salt.  And  if,  after  fome  time,  there 
happened  to  appear  (for  'tis  not  abfolutely  neceflary  it  (hould)  a  .little  Cloudi- 
nefe  in  this  faSitious  Liquor y  it  was  both  flowlier  produced,  and  much  lefe, 
than  that  whkrh  appeared  in  the  impregnated  Water.  . 

Perhaps  it  may  be  proper  that  I  here  obferve  (what  is  not  wont  to  be 

taken  notice  of)  That  diverfe  Solutions  of  mineral  Bodies  may  be  precipitated 

by  Dilution  •,  that  is  (to  explain  this  Expreflion)  when  the  Solution  has  Time 

enough  albwed  to  difFufe   itfelf  through  a  great  Quantity  of  W.itcr,   the 

faline  Parts  ate  thereby  fo  diluted  and  weakened,  that  they  are  no  lorigef  able 

to  fuftain  the  mineral  Corpufcles  they  kept  fwimming  before,  but  make  with 

them  and  the  Water  a  confufed  and  fubfiding  Mixture  -,  ufually  of  a  whidlh 

Colour.     This  may  appear,  when  the  Butler  of  Antimony^   being  put  intd 

xmnmon  Water^  is  thereby  quickly  and  plentifully  precipitated  in  the  Form 

of  that  white  Powder  that  Chymifts  (not  over-defervedly)  call  Mercurius  vit^^ 

To  which  I  may  add,  that  I  have  alfo  produced  a  Powder  of  that  Colour^ 

by  pouring  into  common  Water  z  ftrong  Solution  of  lin-Glafs  made  in  Ajua^ 

fcrtis.     And  by  the  fame  way  we  have  precipitated  the  TinSlure  (or  Solutions 

of  the  finer  Parts)  o^  Jalaps  Benjamin^  true  Laidanum^  jintirnmal  Sulphur^  and 

cfivers  other  Bodies  made  in  Vinous  Spirits.     If  it  were  not  for  this  Power  that 

fVater  has  to  weaken  moft  Solutions  of  Bod^,  I  could  have  emptoyed,  in- 

ftead  of  that  Siher^    either  ^ick-ftlver  diflblved  in  Aqua-fortis^    or  Leai 

crude,  or  calcined  ih  the  fame  Liquor^  or  (which  is  more  convenient)  in 

ftrong  Spirit  of  Finegar  ;  fmce  thefe  and  fome  others  are  found  to  be  preci- 

pitabk  by  Salt-water  into  whitifh  Powders.      But  though  4  very  hecdfill 

Obferver  may  for  a  fhift  make  ufe  of  thefe  metalline  Solutions  to  gucfi  at  the 

Quality  of  Water,  as  to   Frejhnefs  2ind  Saltnefs  \  ytt  the  Precipitation^  that 

is  made  by  Dilution,  is  not  difficult  to  be  diftinguiihed  from  that  which  is 

performed  by  a  true,  and  pVoper  Precipitant  (as  in  our  Cafe  by  the  <mmm^ 

Salt  that  is  harboured  in  the  Pores  X)f  the  JVater)  both  by  the  Quicknefe  rf 

the  Effeft,  and  the  Copioufnefs  of  the  white.  Subftance  prod\K:cd  -,  and  on 

both  thefe  Accounts  is  very  piuch  inferior  to  it  -,  as  may  ^videndy  appear 

in   the  very  different  lESz6is  xh^x,  o\xx  Solution  oi had  upon  the  P«/^»/^^x 

JVater,  compared  with  thofe  it  had  upon  Water  impregna^  with  a  tbou^ 
fandtb  Pznoi  Sakf  and  upon  divers  common  undijiilled  Waters. 
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But  to  return : .  The  Ufefqbefs  of  this  Experiment  is  not  to  be  efthnated 
only  by  the  Examen  it  helps  us  to  make  of  dulcified  Sfa-watery  but  much 
more  by  the  Eftimate  that  by  its  means  may  be  made  of  natural  frelb  fVd' 
ters,  whether  of  Springs^  Rivers^  Clouds^  Lakes^  Wells j  6?r.  For  it  being  gene- 
rally granted  that  thofe  Waters,  ceteris  pmbus^  are  the  bcft,  as  well  for  the 
Wholfomenefe  as  divers  Oeconbmical  LJfes,  as  Wajhing^  Brewings  (^c.  that 
are  freeft  from  Salinefs^  which  is  an  adventitious,  and  in  moft  Cafes  a  hurt- 
ful Quality  of  Waters  \  by   our  way  oi  examining  thefc  Liquors  a  heedful 
Eye  may  in  a  trice  difcover,  whether  there  be  any  latent  Salmefs  in  them, 
^as  moft  Waters  imbibe  from  the  Soil  they  have  traverfed  or  do  ftagnace  ir>) 
and  may  enable  one,  efpecially  by  the  Help  of  a  little  Pra6tice»  to  give  a 
near  Guefs,  how  much  one  Water  is  frefher  than  another,  as  I  have  pur- 
pofely  tried  with  Pleafure  in  differing  Waters,    that  are  ordinarily  drunk 
^ven  by  confiderable  Perfons,    And  if  once  you  have  attentively  marked 
/what  Change  four  or  five  Dr^j,  for  inftance,  of  our  difcovering  Liquor  will 
make  in  Two  or  Tbree^  or  fome  other  fmall  determinate  Number  of  Spoonfuls 
Xpr  rather  of  half  Ounces)  of  Water ^  'twill  not  be  difficult  for  a  heedful  Ob- 
ferver,  keeping  the  fame  Proportion  between  the  two  Liquors,   to  make  a 
near  Eftimate,  whether  any  natural  Water  propofed  to  him  have  a  greater, 
an  equal,  or  a  lefs  Degree  of  Frefhnefs  or  Saltnefs,  than  that  Water  Uiac  he 
has  chofen  for  his  Standard ;  and  how  much,  in  cafe^there  be  a  Difference, 
the  propofed  Liquor  is  lefs  or  more  free  from  Saltnefs  than  the  other. 

And  that  (to  add  this  upon  the  by)  fuch  a  Difference  in  a  l*iquor  of  fuch 
frequent  inward  Ufe  as  Water  (which  is  the  Bafis  of  Beer^  Ak^  Mead^  and 
fome  other  common  Drinks)  may  have  confiderable  EfFefts  upon  human 
Bodies  in  Reference  to  Healthy  may  be  probably  argued  from  the  differing 
Effefts  that  Waters  more  or  lefs  impregnated  with  Salt  have  upon  divcrfe 
other  Bodies  :  Since  moft  Pump-waters^  for  inftance,  will  not  boil  Peafe,  and 
Beef,  and  fome  other  Aliments  near  fo  well  as  Spring-water  or  Rain-water, 
which  are  ufually  fofter,  and  more  free  from  the  Saltnefs  we  fpcak  of.     'Tis 
commonly  known  to  Barbers  and  Laundreffes,  that  the  fame  Pump-water 
will  not  fo  weH  and  uniformly,  or  without  little  Curdlings,  diflTolve  Walh- 
balls  and  Soap,  as  Rain-water  and  fome  Running-waters  ufually  will :  Nay, 
when  I  was  curious  of  tempering  Steely  I  remember^  'twas  confeffcd  by  the 
skilfulleft  Arnfts  1  made  ufe  of,  that  fome  Tools  (as  Gravers,  fcfr.)  made  of 
the  hardeft  of  Metals^  would  receive  a  difiering  Temper  if  they  were  quenched 
in  Pump-water^  from  that,    which  the  like  Extmftion  in  Spring-water  or 
River-water  would  give  them. 

.  I  might  add  on  this  occaiion,  That,  whereas  Experience  has  inform*d  feve- 
rai  Perfons  who  haveconfulted  it,  that  diverfe  Medicinal  Water Sy  that  are  pre- 
filmed  to  own  their  Virtues  to  the  Participation  either  of  Metalline  or  of 
other  Mineral  Bodies,  do  upon  Trial  appear  to  leave  fometimes  litde,  and 
Ibmctimes  nothing  behind  them,  except  a  kind  of  common  Salt  j  our  Precis 
pitant  may  much  affift  Men  to  difcover,  whether  a  Mineral  Water  proposed  to- 
be  examined  do  or  do  not  contain  fuch  a  Salt  ^  and  if  it  do,,  whether  it  contaiaic 

copioufly,^ 
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copiouQy,  or  o6.  This  I  have  tried  upon  more  than  one  of  our  EngUJh  Mi- 
neral Waters^  and  thereby  found  in  a  trice»  that  one,  that  is  reputed  of  ano* 
ihcr  Nature,  contained  pretty  Store  offdine  Matter ;  and  that  another,  which 
is  IHII,  for  ought  I  have  learned,  of  an  unexamined  and  unknown  Nature,  is 
iimfregaated^\xhz  furprifing  Plenty  of  faliifh  Subftance  \  but  kow,  and  widi 
what  Cautimu^  our  Precipitant  may  be  mod  ufefuUy  employed,  about  the  Exa-- 
men  of  tnedidnal  and  other  mineral  Waters^  belongs  not  to  this  Place.  Upon 
which  accounc  I  forbear  to  declare  the  Ufe  I  have  fometimes  made  of  our 
Precipitant y  in  examining  the  frejh  Urine  of  Men^  the  Serum  of  human  Bloody 
and  other  Bodies  belonging  to  what  the  Chymijis  call  the  Animal  Kingdom. 

I  have  not,  for  certain  Reafons,  afcribed  to  our  Method  of  examining  U^a- 
ten  a  greater  Nicety  than  to  be  able  to  difcover  one  Part  of  Salt  in  a  tboufand 
of  IVater^  that  Proportion  being  great  enough  to  recommend  it,  and  ex- 
prefled  by  a  round  Number  eafy  to  be  retained  in  one's  Memory ;  Yet  L 
would  not  have  it  thought  but  that,  if  it  were  reqiiifite,  our  Method  may 
make  more  nice  Difcoveries.  For  having  fometimes,  for  Curiofity's  Sake^ 
put  one  Grain  oi  Salt  into  no  lefs  than  1500  of  diftilled  Water,  we  could 
manifcftly,  tho'  not  quite  fo  confpicuoufly  as  before,  make  it  appear  by  our 
way,  that  even  this  fo  lightly  impregnated  Liquor  was  not  devoid  of  Salty 
but  had  more  of  that  in  it  than  feme  of  the  Patentees  Water ^  that  I  kept  by 
me,  had ;  nay,  I  once  found,  that  a  Grain  of  dry  Salt  being  difperled  thro' 
2000,  and  another  time,  that  being  diflblved  in  300  times  its  Weight  of 
the  fame  kind  of  Liquor,  fo  inconfiderable  a  Proportion  of  Salt  was  plainly 
diicoverable  by  our  Precipitant. 

\t  may  be  objefted.  That  whereas  the  Experiments^  hitherto  mentioned, 
have  been  tried  only  upon  Waters  impregnated  with  grofs  or  corporeal  Sea- 
falt  I  this  perhaps  may  not  hinder  but  that  they  may  be  imbued  with  the  Spi- 
rits of  marine  Salt^  which  by  reafon  of  their  Aftivity  may  be  as  unhealthful 
to  the  Drinker^  as  the  grofler  Salt  itfelf .  But  tho*  to  this  Surmife  I  might 
anfwer,  that  a  very  fmall  Proportion  of  Spirit  of  Salt  may  in  many  cafes  make 
the  IVater  feaibned  with  it  rather  medicinal  than  unwholefome^  yet  I  fhall  an- 
fwcr  more  diredly  to  the  Objeftion,  by  faying,  that,  to  manifeft  its  not  be- 
ing well  grounded,  I  took  above  1000  Grains  of  diftilPd  fFater^  and  inftead 
ci  corporeal  Salt  put  to  it  one  fingleDrop  of  moderately  ftrong  Spirit  of  Salt  (for 
I  had  much  ftronger  by  me  that  I  purpofely  declined  to  employj  and,  having 
fhak'd  it  into  the  fVater^  I  let  fall  into  a  Portion  of  this  unequally  compofed 
Mixtuce  fomc.  Drops  of  our  Solution  of  Silver,  which  prefendy  began  to 
precipiute  into  a  whitilh  Foam  5  infomuch  that,  for  ought  appeared  to  the  Eye, 
this  Trial  fuccccded  better  than  if  the  Water  had  been  impregnated  with  but 
the  looothP^nof  corporeal  Salt.  The  like  Experiment  vfus  made  with  the 
Patentees  fVater  inftead  of  the  other.  And,  to  purfue  this  Trial  a  great  way 
farther^  I  had  the  Curiofity  to  difFufe  one  Drop  of  Spirit  of  Salt  into  2000 
Grains  of  diflill'd  Rain-water ;  and  upon  letting  fall  fome  Drops  of  our  Pre^ 
cipitant  into  it  I  found  that  the  Succefs  well  anfwered  my  Expectation. 

And  then,  to  urge  the  Trial  yet  farther,  I  added  as  much  of  the  fame  di- 
ftiird  Rain-water,  as  by  a  modeft  Conjefture  made  it  amoimt  to  at  leait 

half 
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half  as  much  more.  So  that  one  Grain  of  Spirit  of  Sd}l  had  a  mafltfcflr  Ope* 
J-ation,  though  not  quite  fo  confpicuous  as  the  former^,  upon  above  3000 
Grains  of  Water ^  whofe. Immunity  from  common  Salt  we  txied  apart.  And 
that  a  Drop  of  the  JaUne  Spirit y  we  made  ufe  of,  dki  Hot  lequal  k^  Wc^t 
a  Grain  of  dry  Sab^  i  found  by  this\  that,  having  let  fall  iilto  a  counter- 
poifed  Piece  of  Glafs  ten  Drops  of  that  Spirit^  1  found  them  to  want  near 
half  a  Grain  of  9  Grains  Weight. 

The  like  Trial  I  made  by  fubllituring  above  1000  Grains  of  Rain  Water 
in  the  room  of  the  like  Quantity  of  diftillcd  Water. 

It  is  the  Opinion  of  fome  Seamen^  and  of  a  Pcrfon  for  whom  I  have  a  pro- 
found Refpe6t,  that  Water  ought  to  have  a  litde  Saltijbnefs  to  prcferve  it ;  if 
this  be  really  a  defirable  Quality  in  our  artificial  Watgr^  it  may  in  a  trice  be 
fupplied  with  as  much  Saltnefs^  whether  corporeal  or  fpirituousy  as  fhall  be  rc- 
<}uired :  and,  confequently,  as  will  bring  it  to  be  equal  in  that  Quality  to  the 
common  Water  of  Rivers  or  Springs.  And  perhaps  'twill  not  be  impertinent 
to  add  on  this  occafion,  that  in  fome  Places,  efpecially  lying  in  hot  Climates^ 
it  may  fomctimes  be  of  good  Ufe  to  know,  whether  on  the  Account  of  the 
Sun's  Heat,  or  xh^t  of  the  fukerraneal  Regions  of  the  Earthy  tht  Rain-waier 
IS  impregnated  with  volatile,  not  acid.  Spirits^  like  thofc  that  are  diftiJled 
from  Urine,  and  which  I  have,  for  Curiofity's  Sake,  obtained  from  aminwal 
Body,  native  SaUarfndHiack\  upon  which  account  I  made  a  Trial  that  informed 
me,  that  if  5  or  6  Drops  of ftrong  Spirit  ofUrim,  whofe  Drops  I  obfcrved  to 
be  butfmall,  were  fliaken  into  1000  Grains  at  lead:  of  Diftiir.d  or  Rain- water, 
impregnated  but  with  one  of  Salty  our  Precipitant  would  make  a  Uilcovery  of 
fome  Sakijhnefs  in  the  Liquor.  And  if  it  were  neither  to  be  admirM  nor  cenfur'd, 
if  the  Patentees  Water  Ihould  fometimes  (hew  a  Change^  when  our  Frecipitant  is 
plentifully  put,  or  long  kept  in  it,  efpecially  that  Change  being  a  more  light  one 
than  that  I  came  from  fpeaking  of  \  fince,  for  ought  I  have  yet  obfervcd,  not 
only  fuch  nndiftilled  Waters  are  generally  allowed  to  be  freely  potable,  but 
even  thofe  that  Nature  herfelf  diftils  are  not  always  quite  devoid  of  Saltnefs. 

For  I  have  found  Rain*watcr,  that  I  caufed  caretially  to  be  faved  after  the 
Houfe-tops  had  newly  been  well  walh'd  with  former  Rain,  to  grow  a  little 
troubled  if  any  Store  of  our  Precipitant  were  kept  for  fome  competent  rime 
in  it.  And  being  gently  diftilled  off  it  left  a  Refidence,  which,  with  a  little 
of  our  Solution,  afforded  a  far  more  fuddenly  made  and  copious  Pruipiuut 
than  had  been  produced  with  the  like  Quantity  even  of  Pump- water  itfclf, 
A'nd  tho*  have  met  with  Rain-water  that  was  more  free  from  Salt  than  any 
Spring  or  River-water  that  I  remember  to  have  examined,  yet  having  for' 
Curiofity's  Sake  made  Trial  of  Snow-water,  \^hich,  if  the  Weather  had  bttn 
fomewhat  milder,  would  have  been  Rain ;  this  Liquor,  I  fay,,  which  is  - 
thought  to  afford  the  lighted  Water  of  all  natural  ones^  I  manifcfUy  found, 
by  our  way  of  examining  it,  not  to  be  devoid  of  Saknels. 

It  has  been  furmis'd  by  fome,  that  even  a  moderate  A<5lion  of  the  Vvre  upon 
Wattr  will  make  it  brackilh,  and  putrify  :  But  that  the  Patentees  Water  is  not 
brackijh,  appears  by  the  foregoing  Trials ;  and  that  it  is  more  free  from  Salt- 
acfs  than  moft  of  the  Waters  Men  do  without  faupic  drink :  And  that  it 

may 
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may  keep  fweet  longer  than  is  neceflary,  in  a  Ship  that  can  from  time  to  time 
)rithin  a  few  Days  fupply  itfelf  with  frefh  out  of  the  Sea^  may  be  gathered 
from  thefe  two  things  ;  The  firft  is.  That  I  caufed  a  Pint  of  it  to  be  hermati- 
c^  fcalM  in  a  Vial,  whereof  I  left,  by  guefs,  about  a  third  Part  empty ;  and 
having  about  6  ff^eeks  after  held  this  VeflTel  againft  the  Ligbf^  I  found  the  fFa- 
/w  to  be  clear  and  limpid -^  tho'  I  did  not  judge  it  had  depofited  fo  much  as  the 
tenth  Part  of  a  Grain  of  Feculancy.     And  having  opened  the  Seal^  and  taken 
out  a  little  of  the  Liquor,  I  did  not  find  it  altered  either  as  to  5w^// or  T^/?^. 
The  Second  is,  that  I  have  kept  a  Bottle  of  it  in  the  fame  unftopt  Veflel  near 
right  MemtbSy  and  yet  it  continues  fweet  and  well-conditioned.     And  if  that 
which  is  called  Crudity  in  Heater  does  confift  (as  probably  it  often  does)  in 
certain  grofs  Particles  that  are  mingled  with  the  purely  aqueous  ones,   it  is 
likely,  that  the  Adnon  of  the  Fire  may  divide  and  diflipatc  thefe  into  mi- 
nuter Particles,  and  thereby  deftroy  the  Texture  that  makes  them  hurtful  ^ 
and,  by  cauling  innumerable  Tumblings  and  Rovings  amongft  the  more  earthy 
Particles,  ^ve  them  Opportunity  to  make  little   Coalitions^  whofe  Weight, 
precipitating,  them  to  the  Bottom  frees  the  pure  Water  from  them. 

And  bccaafc  'tis  but  too  probable,  that  the  Unwbolfomenefs  of  diverfe  Waters 
proceeds  not  only,  or  perhaps  not  fo  much,  from  bare  Crudity^  as  from  a  great 
Quantity  of  groffer  Particksy  that  are  not  eafy  to  be  raifed  becaufe  of  their 
being  combined  with  fixed  and  earthy  ones,  that  fwim  up  2nd  down  in  the'' 
Water  they  impregnate,  as  Silver  or  Mercury  does  in  a  Solution  made  witk 
Aqua-fortiSy  or  rather  as  the  Particles  of  Salt  do  in*  Pump- water ^  and  many 
ether  common  Waters :  On  this  Account,  I  fay,  the  Patentees  Invention  may 
very  much  correft  fuch  Waters ^  fince,  by  their  way  of  fweetening  thofe  Li- 
quors, the  truly  aqueous  Parrs  are  not  only  freed  from  the  faline  ones,  but. 
from  the  mineral  and  other  grofs  and  \iwx\{\^  Corpufcles  that  may  have  lain; 
concealed  in  the  Liquor.     As  may  be  argued  from  hence,  that  having  pur- 
polcly,  in  the  gentle  Fire  of  a  digeflive  turnace,  (lowly  diftilled  off  a  Pound, 
of  the  Patentees  Water ^  it  left  us  in  the  Cucurbit  fo  ligkt  and  thin  a  Feculency^ 
that  the  Bottom  of  the  Glafs  feemed  to  be  rather  fullied  than  cover'd  by  it ;-. 
and  I  did  not  judge  that  the  whole  Feculency^.  if  we  could  have  gQt  it  out,, 
would  have  amounted  to  fo  much  as  two  Grams. 

•  Perhaps  it  was  upon  fuch  Reafons  that  the  laft  Great  Duke  of  TuCcanyj, 
when  he  drank  Water ^  preferred  for  IVbolfomenefs  that  which  was-^  dijiill^d  to* 
Aat  which  was  not ;  and,  if  herein  that  learned  Prince  and  thofe  of  the  fame 
Opinion   were  not  miftaken,  it  will  highly  recommend  the  Ufefulnefs  of  the 
Patentees  Invention  to  Mankind  :  For  there  are  Multitudes  of  Waters  that  are- 
not  confiderably  brcckifh  to  the  Tafte,  that  yet,  by  reafon  of  fome  unheeded. 
Saltnefs^  SLs'mmoG:  Pump-water s^  more  frequently  by  rc^(on  of  Crudity,  are 
not  only  unfit,  or  at  beft  lefs  fit  for  diverfe  Oecononiical  Ufes,  as  Wajhing^  Boil- . 
wg  of  fatnt  Meats^  l^c.  but  are  very  unwholefome  ;  fometimes  to  a  Degree,, 
that  makes  them  mifchievous  to  whole  Communities,  and  perhaps  Nations.      I 
remember  I  have  feen  a  notable  Inftance  of  this  in  thofe  huge  and  unfightfy  X^- 
Tuours  about  the  Throat,  which  are  obferved  by  Travellers  to  be  exceeding  com- 
mon among  thofe  that  inhabit  the  lower  TraSs  of  Ground  that  lie  between» 
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the  Rbmian^  Helvetian,  and  fame  other  neighbouring  Mountains  %  which 
monftrous  Swellings  are  generally  imputed  to  the  Sntw-waters  that  flow  from 
the  Mountains f  and  make  the  ufual  Drink  of  the  meaner  Sort  of  People ; 
whence  'tis  obferved,  that  Perfons  of  better  Condition^  who  drink  ff^ne 
more  than  Water,  are  either  not  at  all,  or  far  lefs  troubled  with  thcfe  af- 
figuring  Goitres,  as  they  call  them.  But  much  more  notable  Inftances  to  our 
prefent  Purpofe  are  afforded  me  by  that  great  and  yet  living  Traveller,  M. 
Tavernier,  Baron  of  Aubonne  ;  who,  fpeaking  of  a  Nation  of  Cafres  or  Ne- 
groes that  come  fometimes  to  trade  with  the  Partuguefe  from  a  remote  Part 
of  Jfrick,  informs  us,  That  the  Water  of  their  Country  is  very  had,  which  is 
(fays  he)  the  Reajon  that  their  thighs  dofwell,  and  it  is  a  wonder  to  fee  any  ^ 
f hem  free.  Nay,  which  is  far  more,  where  he  fpeaks  of  the  African  King- 
dom, or  Empire  of  Monomotapa,  he  has  this  memorable  Paffage,  ^be  Na- 
tives never  Uve  long,  by  Reafon  of  the  Badnefs  of  the  Waters  in  the  Country. 
For  at  the  Age  oftwenty-five  they  begin  to  be  dropjical,  fo  that  'tis  a  great  Won- 
der if  any  among  them  Uve  above  forty  Tears. 

Thcfe  People  might  probably  be  much  relieved,  and  be  brought  to  live  as 
long  as  other  Nations,  if  they  had  {6  compendious  a  way  as  that  of  the  Pa- 
tentees to  provide  themfelves  plentifully  with  Waters  whofe  Crudity  is  cor- 
refted,  its  grofler  and  heavier  Parts  feparated,  and  its  Brackifhnefs  deftroyM 
by  the  Fire,  as  its  Adion  is  regulated  and  helped  by  their  Invention. 

The  Experiment  mentionM  in  this  Paper  was  tried  at  a  Meeting  of  the  R,  S. 
Feb.  17.  169I,  by  Dr.  Sloane,  with  a  Succefs  anfwerable  to  the  AfTerdons  of 
the  honourable  Author,  and  that  Drop  or  two  of  Spirit  of  Salt  mixed  widi 
common  Water  would  be  by  the  fame  Method  difcovered. 
^y  D''-  (2.)  At  a  Meeting  of  the  R.  S.  Mar.  2.  i6gi.  Dr,  Hook  read  a  Lcfturc 

^^^<j/ *' concerning  a  Method  of  his  own  for  the  difcovering  the  fmalleft  Quantity 
of  Salt  contained  in  Water ^  from  a  Principle  of  Hydroftaticks ;  and  after  his 
Difcourfc  thereof  he  produced  the  Apparatus,  which  he  had  prepared  to 
exhibit  the  fame,  before  the  Perfons  then  prefent. 

The  Method  oi  doing  which  Operation  was  by  means  of  a  large  Poife  ofGlafs, 
fomewhat  of  the  Shape  of  a  Bolt-head,  the  iB^// of  which  B  was  about  3  Inches 
Diameter,  but  the  Stem  or  Neck  thereof  CC  was  not  above  a:J  of  an  Inch. 
This  was  fo  poifed  by  red  Lead  put  into  it,  as  to  make  it  but  a  little  heavier 
than  fair  or  frefh  Water.     Then  this  Poife  was  fufpended  by  the  fmall  Stem 
to  the  End  of  a  flender  Beam  A,  which  was  very  tender,  and  being  not 
over-charged  with  Weight,  would  turn  with  a  fmall  Part  of  a  Grain.     This 
Beam  was  hung  on  zjieady  Frame,  and  the  Poife  hanging  at  one  End  of  the 
fame,  covered  with  the  Water  to  a  certain  Mark  or  Divijion  made  on  the 
fmall  Neck  at  D,  it  was  fo  counterpoifed  by  fome  fmall  Weights  put  into 
the  oppofite  Scale  of  the  Ballance  F.     Then  the  Weight  of  the  Water  con- 
tained in  the  Ciftern  or  Veffel  EE,  into  which  the  Poife  was  immcrfcd,  be- 
ing firft  known,  a  2000th  Part  of  its  Weight  was  taken  of  common  Salc^ 
weighed  out,  and  put  into  the  whole  2000  Parts  of  the  Water,  which,  by 
bemg  ftirr'd,  foon  diflblved.  Then  the  Poife,  fufpended  as  before,  was  viewed 
and  examined  by  many  then  prefent,  and  they  manifcftiy  law,  that  near 
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%alf  an  Inch  more  of  the  Neck  emerged  out  of  the  Water  fo  fcafoned,  thaa 
did  before  the  2ocoth  Pari  oiSah  was  dijfohed  therein. 

This  was  only  one  Ufe  of  this  Method  of  difcovering  very  fmall  Aiteror 
i^(m'v^  the  Conjiituiion  of  Bodies  j  the  fame  Author  having  long  fince,  namely, 
OScb.  25.  1677.  (hewn  to  the  fame  Society  a  Method  of  difcovering  divers 
AkeraHons  much  more  curious,  namely  to  the  176000th  Pari  of  its  Weighs 

XVII.  There  is  an  old  Spring  in  the  Diocefe  of  Paderbom  in  IVeJipbaUa^  mif'u^ 
which  lofes  itfcif  twice  in  24  Hours  •,  coming  always  after  fix  Hours  back  Wcdphaiia, 
^ain  with  a  great  Noife,  and  fo  forcibly  as  to  drive  three  Mills  not  far  from  ^  *  *  ,*  . 
its  Source.     The  Inhabitants  call  it  the  Bolderborn^  as  if  you  fhould  fay,  the   *  ^  * 

^erous  Spring. 


XVIII.  Lay-TFell^  near  Torbay^  is  about  6  Foot  long,  and  5  Foot  broad,  ^  ^w/^p 
and  near  6  Inches  deep,  which  ebbs  and  flows  very  often  every  Hour,   vifibly  ^i^i^^i,y 
enough.     I  am  informed,  'tis  moft  conftant  Winter  and  Summer,  tho*  I  am  x)r.w.'oii. 
apt  to  think  it  moves  fatter  in  Winter,  when  the  Pf^ell  is  fuller,  than  in  Sum-  l^^,  l^[ 
mcr:  Becaufc^  when  I  obferved  it  firft  (in  July^  1693.)  I  thipk  it  flowed 
Ibmewhat  quicker  than  I  found  it  did  on  my  fecond  Objervation,  toward  the  * 
End  of  Aigufi  following  i  for  the  fFater  was  then  confiderably  fhrunk  in 
the  Well,  notwithftanding  we  had  for  about  a  Fortnight  much  Rain :  And 
tho%  when  once  it  began  to  flow,  it  performed  its  Flux  and  Reflux  in  little 
more  than  a  Minute's  Time,  yet  I  obferved  it  would  ftand  at  its  loweft  Ebb 
fomctimes   two  or  three  Minutes  ;   fo  'that  it  ebbed  and  flowed,  ^y  my 
Watch,  about  16  Thnes  in  an  Hour,  and  fometimes  I  have  been  told  20. 
As  loon  as  the  Water  in  the  Well  began  to  rife,  I  faw  a  great  many  Bubbles 
afccnd  from  the  Bottom  5  but,  when  the  Water  began  to  fall,  the  Bubbling 
immediately  ceafed.     I  meafured  its  High  and  Low- water  Marks,  and  found 
them  between  five  and  fix  Inches  diftant  -,  not  of  perpendicular  Depth,  but 
^B  k  fpread  itfelf  on  a  broad  Stone,  as  tlie  Sea  does  on  a  Beach  or  Shore. 
Tho'  I  am  apt  to  think  its  perpendicular  Height  would  be  as  much  or  more 
m  that  time,   were  its  Out-let  damm'd  up  to  try  an  Experiment  5   for,  as  it 
rifcs,  it  runs  out  with  a  fmall  Stream,   which  is  greater  or  lefs,   according  as 
the  Water  in  the  Well  rifes  and  falls. 

That  it  has  any  Communication  with  the  Sea  is  not  manifeft,  nor  is  the 
Water  brackilh  at  all.  The  whole  Country  adjacent  is  very  hilly  all  along 
the  Coaft ;  infomuch  that  from  Brixbam  to  the  Top  of  the  Hill  is  about  a 
W\c  and  half,  and  the  Well  is  about  half-way  up  the  Hill  (which  here- 
ab  ut  is  fomewhat  uneven  and  interrupted)  and  comes  out  at  a  fmall  Dc- 
fo  it,  yet  confiderably  higher  than  the  Surface  of  the  Sea. 

I  trted  it  with  an  Oaken  Leaf  as  foon  as  I  faw  it  the  firft  time,  but  could 
no :  find  ittihange  Colour.  I  drank  of  it  -,  'tis  very  fofi:  and'pleafant^  has  no 
m;iiner  of  Roughnefi  in  it,  and  ferves  for  all  manner  of  Ufcs  to  the  Coun- 
try People  in  their  Houfes  ;  they  aUb  ufe  it  in  Fevers,  as  their  ordinary  Diet- 
•driaky    which  fucceeds  mighty  well. 

^oh   II.  Rr  XIX.  (i.)Hav- 
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niZitch'  XIX.  (i.)  Having  croffcd  the  River  Dravusy  and  pafled  Mount  Luihel  in 
o^oiT^*  the  Carnick  ySps^  by  that  noble  Paflage  cut  thro*  the  Rocks  and  vaulted 
"Siti^^*  like  that  of  Paufilyppe  near  Naples^  I  went  to  Brounizza ;  two  Leagues  from 
54.  jpTiosi.  whence,  and  beyond  the  Hills,  is  the  Zircbnitzer  Sea^  receiving  that  Name 
n^09,  p.   f^Q^  ZinbnitZy  a  Town  of  about  300  Houfes. 

This  Lake  is  near  two  German  Miles  long,  and  one  broad.  On  the  South 
Side  thereof  lies  a  great  Foreft,  and  on  the  North-fide  the  Country  is  flat ; 
but  the  whole  Valley  is  cncompaflcd  with  high  Hills,  at  fome  little  diftance 
from  it.  But  I  faw  no  Snow  upon  them,  tho*  upon  other  Mountains  in  the 
Country  I  obferved  Snow  in  June.  Upon  Hills  on  the  Side  of  great  Lake» 
the  Snow  lies  not  fo  long  as  upon  Hills  more  diftant. 

This  Lake  is  well  filled  with  Water  for  the  greatefl:  Part  of  the  Year,  but 
in  the  Month  of  June  it  finketh  under  Ground,  not  only  by  Percolation,  or 
felling  thro*  the  Pores  of  the  Earth,  but  retireth  under  Ground  thro*  many 
great  Holes  at  the  Bottom  of  it ;  the  little,  if  any,  that  remains  in  the  hilly 
or  rocky  Part  is  evaporated :  And  in  the  Month  of  September  it  returns  by 
the  fame,  and  in  a  Ihort  time  covers  the  Traft  of  Earth  again,  but  I  caonoc 
determine  the  Space  of  Time  to  a  Day.  This  Return  and  Afcent  is  fo  Ipeedy, 
*  and  it  mounteth  at  the  Holes  with  fuch  Violence,  that  it  fprings  out  of  the 
Ground  to  the  Height  of  a  Pike.  The  Water  that  fpouts  feems  fomewhac 
clear  in  the  Air,  but,  being  fpread  about,  looks  as  formerly  in  the  Lake. 

The  Holes  generally  are  ftony,  not  in  foft  or  loofe  Earth,  yet  in  one  or 
two  Places  the  Earth  hath  been  known  to  fink  and  fall  in,  particularly  near 
a  Villa^  called  Sea^dorf.  They  are  of  different  Largenefs  and  Figure  ;  fome 
perpendicular  at  the  Beginning,  and  then  oblique;  others  oblique  at  firft^ 
fcarce  two  exaftly  alike.  Such  Holes  I  have  feen  in  other  Parts  of  Carniclay 
and  in  other  Countries  alfo.  We  have  a  Hole  call'd  Elden  Hole^  not  made 
by  Art,  but  naturally,  in  the  Mountains  in  the  Peak  Country  of  Btrhjftnre^ 
above  80  Fathoms  deep.  The  great  Holes  are  the  fame  every  Year,  but  pof- 
jQbly  part  of  the  Water  may  fometimes  find  or  make  new  Paffagcs  thro*  the 
Crevices  and  cribrous  Parts  of  the  Field. 

When  the  Water  goeth  firft  away,  they  fee  it  in  thefe  Holes  for  a  while, 
but  afterwards  it  defcends  lower  out  of  their  Sight. 

This  Piece  of  Ground  in  the  time  of  the  Retirement  and  Abfence  of  the 
IFater  is  not  unfruitful,  but,  by  a  fpeedy  and  plentiful  Produdion  of  Grafs^ 
yieldeth  not  only  a  prefcnt  Suftenance  for  the  Beafts  of  the  Field,  but  a  goocL 
Provifion  of  Hay  for  the  Cattle  in  Winter. 

The  Lake  is  not  only  thus  filled  with  Water,  but  every  Year  well  ftored  with 
Fijb.  The  Prince  of  Eckenberg  is  Lord  of  it,  and  of  much  Country  thereabout. 
But  .upon  the  retiring  of  the  V/ater  all  have  Liberty  to  fifh  j  and  the  Fi/her^ 
men,  ftanding  up  to  the  Wajle  at  the  Holes  before-mentioned,  intercept  the 
PaflSge  of  the  Fijhy  and  take  a  very  great  Number  of  them,  which  otherwile 
would  be  fecure  for  fome  Months  under  tfle  Earthy  and  not  faU  to  return  in  Sepf. 
But  at  that  time  the  Prince  will  not  permit  them  to  make  any  fuch  Attempt. 

The  FiJb  of  this  Lake  have  a  clofer  Habitation  than  thofe  of  any  other 
I  know  J  for  they  pafs  fome  Months  u«dcr  the  Earth,  and  a  good  part  of  the^ 
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IFinter  under  Ice.  I  could  not  learn  that  there  were  any  Otters  in  this  Lake^ 
which  othcrwife  muft  probably  have  taken  the  fame  Courfe  with  the  Fijb ; 
not  that  there  were  any  remarkable  extraneous  Subftances,  any  Vegetables, 
or  unknown  Fiflics  brought  up  by  the  Water,  but  thofe  which  come  up  are 
of  the  fame  Kind  with  thofe  which  defcend. 

The  Bottom  of  the  Lake  is  not  even,  nor  near  about  the  fame  Depth  \ 
but  fometimes  2  Foot,  and  then  fuddenly  ao  Yards  deep.  And,  becaufe  the 
Fifli  haunt  the  deep  Places  more  than  the  Shallows,  they  have  ^vcn  Names 
to  the  feven  chicfeft  Cavities  or  Valleys  in  the  Lake. 

The  Water  is  not  always  at  the  fame  Height,  but  fomewhat  differing  ac- 
cording unto  Rain,  Snows,  or  Drought ;  and  they  are  fcnfible  of  its  Height 
by  the  Tops  of  the  Hills  in  it,  and  its  fpreading  toward  Zirchnitz^  but  it  al- 
ters not  very  much  *till  it  begins  to  go  away. 

No  River  enters  it,  but  only  inconfiderable  Rivulets  on  the  South  and  Eaft 
Side ;  nor  hath  it  any  other  Difcharge  known,  but  by  the  Holes. 

There  are  alfo  divers  Caverns  and  deep  Places  in  the  Country  of  Camiola^ 
even  where  there  is  no  Water. 

Between  Sea-dorf  and  Nider-dorf  the  Ground  fometimes  finks  in  feveral 
Places  upon  the  fudden  retiring  of  the  Lake  \  and  the  aforefaid  Prince  o£ 
Eckenberg  was  once  fo  curious  as  to  defcend  into  one  Hole^  thro*  which  he 
pafied  under  a  Hill,  and  came  out  on  the  other  Side ;  as  I  was  informed  by 
M.  Andreas  Wtfer^  the  prefent  Judge  of  Zircbnitz^  and  alfo  by  Johannes 
Wifer^  who  hath  formerly  held  the  fame  Place. 

The  Country  is  high  about  the  Lake,  but  the  Iiake  is  not  high  in  refpedk 
of  the  Country  near  it,  but  low. 

The  Snow  falls  not  *tiU  after  the  Lake  is  returnM.  » 

This  Lake  probably  may  hold  Dependance  of  and  Communication  with 
feme  fubterraneous  great  Lake^  or  Magazine  of  If^ater^  belonging  to  thefe 
hilly  Regions ;  which,  when  full  and  running  over,  may  vent  itfelf  with 
Force  and  Plenty  into  this  Field ;  and,  when  Scant  of  Water^  abforb  and  drink 
in  the  fame  again  -,  the  Waaler  of  the  Lake  returning  but  from  whence  it  came, 
having  no  River  running  out  of  it  whereby  to  be  difcharged. 

I  went  alfo  to  a  noted  Stone,  commonly  call'd  the  Fijhers-Stoney  which  hath 
fomewhat  of  the  Ufe  of  the  JSHlefcope-pillar  at  Grand  Cairo.  It  is  a  large  Stone 
upon  one  of  the  Hills,  or  elevated  Parts  of  the  Field  ;  wluch,  whenfoever  it 
appears  above  Water ^  the  Pijhertnen  upon  the  Lake  take  notice  of,  and  know 
|i  thereby  that  in  a  few  Days  the  JVater  will  retire  under  Ground.  For  after 
the  filling  of  the  Lake  in  September  the  Water  never  decreafeth  fo  low  again, 
;    to  let  the  Fi/her-ftone  appear,  'till  it  b^ins  to  retire  under  Ground. 

(2 .)  This  Lake  was  by  the  Antients  called  Lugea  Falus^  by  the  Moderns  Locus  ^ j^J; 
.  'igeus^  tho*  at  prefent  its  Latin  Name  be  Lams  Cirknicenfts^  in  High -dutch  y^^Ax. 

rcbniferfee^  and  in  our  Carniolan  Tongue  Zirknifco  Jejero.^  Why  i^^wasjTo  call*d  n-^^»9«-  ^ 


old  is  unknown,  or  very  uncertain,  but  the  Original  of  the  prefent  Name  is 
I  ore  fure,  it  being  derived  from  the  adjacent  Town  of  Cirknits^  which  took 
i  .  Name  From  a  Chapel  of  the  Virgin  Afory,  that  at  firft  ftood  alone,  but 
I  )w  the  Town  is  built  round  it.    This  Chapel  was  no  great  Edifice  at  firft, 

R  r  2  and 
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and  therefore  was  called  the  Uttk  Chapel^  which  in  the  Language  of  the 
Country  is  Zirkviza ;  whence  the  Lake  was  named  Zirkvifco  Jefero^  or  the 
Cbapel'Lakej  but  now  by  Abufe,  v  being  changed  into  »,  Zirkntfco  Jefero. 

It  is  diftant  from  the  Capital  City  of  the  Province  Labac  6  Gennan  Miles,, 
is  a  good  German  Mile  long,  or  better  than  4000  Geometrical  Paces j  and  is 
about  half  as  much  in  Breadth,  Its  ordinary  Depth  is  10  Cuiifs^  its  leaft  5  or 
6,  rarely  3,  but  its  greateft  is  16  Cubits.  It  is  every  where  furrounded  with 
woody  Mountains,  which  on  the  South  and  Weft-fide  are  very  high,  and  3 
Miles  broad,  running  far  in  length  mto.thc  Turkijh  Country,  and  afford  nothing 
but  horrid  ftony  Deferts,  overgrown  with  Trees.  On  the  North  and  Eaft 
Side  there  is  between  the  Mountains  and  the  Lake  a  fmall  Territory ;  which, 
tho*  narrow,  is  neverthelefs  pleafant,  and  is  inhabited  by  i  Town,  3  Ca- 
files,  and  9  Villages,  and  adorned  with  20  Churches. j  as  may  be  feen  in  thei 
Fig.  eo.    Map,  which  was  drawn  by  myfelf  upon  the  Place  with  all  poffible  Care. 

In  the  Mountain  called  Javornik^  ftanding  near  the  Lake,  there  are  two* 
Holes^  or  exceeding  deep  Precipices,  in  which  many  thoufand  wild  Pigeons 
rooft  all  the  Winter ;  entring  in  Aatumn^  and  coming  out  with  the  firft  of  the 
Spring:  What  they  live  upon  in  thcfe  Caverns  is  unknown,  but  I  take  it  to  be 
the  nitrous  Sand.  In  another  Hole,  called  Slivenza,  'tis  the  Belief  of  the  Coun- 
try People,  that  the  Witches  hold  their  Aflemblies,  becaufe  that  feveral  times 
Lights  like  Ignesfatui  are  obfcrved  there.  On  the  Top  of  this  Hill  is  a  Hole 
of  an  unknown  Depth,  out  of  which  there  often  breaths  out  noxious  Hail ; 
and  for  this  Reafon  the  Priefi  of  Zirknitz  every  Whit/on- Monday  goes  to  the 
Hole  in  Proceflion,   and  ufes  over  it  a  certain  Form  of  Exorcifm, 

There  run  into  this  Lake  continually  8  Rivulets.  The  two  Icaft  are  called 
Belkl^ercb  and  ^refenz  I  the  third  is  the  Fountain  O^^r/t,  out  of  which  abun- 
dance of  fFakr  guflie$  with  great  Force  -,  the  fourth,  fifth,,  and  fixth,  called 
Steberzi^i  lipftnziza^  and  Sercmfcbiza^  may  for  their  Bigness  deferve  tha 
Name  of  Rivers-,  the  fcventh.  Mar tinfchiza^, breaks  out  at  a  Cleft  in  the: 
■  Rock :  The  laft,  called  Cirknizer-bacb^  is  a  pretty  large  River. 

Now  this^  Lake  being  every  where  furrounded  with  Mountains,  and  no 
I  where  running  over.  Nature  has  given  it  two  vifible  Channels,   or  fl:ony  Ca- 
1  verns,  callM  Velka-kar.louza  and  Mala-karlouza^  by  which  the  Water  runs  un- 
jder  the  Mountain  y  and  a  third  concealed  fubterraneous  Paflage,.  which  without 
/  doubt  communicates  with  the  other   tv/o  under  Ground  ("as  I  fhall  hereafter 
prove.)  Thcfe,'  having  run  half  a  German  Miie,  come  out  at  the  other  Side  o£ 
-Rr*  tjfi  the  Mountain  J  near  the  Cbapel  of  St,  CantiaUy  as  I  have  faithfully  drawn  k^ 
m  z  Defert'place^  at  a  ^ony  Carue  A^  and  become  the /iii^^r called  by  the   In- 
habitants Jefero^  that  is,  the  Lake.     This  Riyer  Jefe^'o^  mark*d  By  is  rcafonably 
big,  and,  having  run  half  a  quarter  of  a  Mile,  enters  a  wide  ftony  Cavetn  7, 
running-  flowly  under  the  Hill  for  the  Space  of  a  good  Mufqutt-Jbot  \  thea 
coming  out  again  on  the  other  Side,  after  it  has  run  thro'  a.  fmall  Plat  m  tn^ 
it  enters  a  third.  G^n;^;^^  or  Grotto  C,  wherein  having  paffed  59  Paces,  one  may- 
fay  Sifte  ViatoTy  ne  plus  ultra  \  for  it  runs  no  \ongtr  peaciaMy  a^  before,  but  with 
%  great  Noife  and  Roaring  falls  down  a  vfry  much  inclined  Channel  of  Stone^. 

Ip  that  Jieicher  I  nor  any  durft  follow  it  farther.     In  JunCy  1678,  I  went. 
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mjfhlf  in  a  (hiall  Filher-boat  under  the  Mountain  through  the  Cave  /,  and 
entrcd  the  Grotto  C,  'till  I  came  to  the  aforefaid  Falls,  without  any  Danger 
or  Trouble,  the  Paffage  being  wide  enough. 

It  muft  be  noted,  that  the  Valley  wherein  this  River  Jeforo  runs  is  exceed- 
ing fteep,  but  the  Plat  of  Ground  m  mis  plain  and  ftcny,  of  an  Oval  Form, 
and  is  furrounded  with  ( as  it  were )  a  very  high  Rampart  IT  Jf  jRT,  fo -fteep 
that  it  would  be  impoffible  for  a  Cat  to  climb  out  of  it,  unlefs  at  one  Place, 
whereat  a  Man  may  make  a  (hift  to  go  up  and  down,  tho'  not  without  Pe- 
ril of  his  Life  ;  the  way  being  in  fome  Places  not  above  three  or  four  Inches,. 
and  no  where  above  6  Inches  wide.  In  die  Year,  1684. 1  went  down  here  in- 
Company  with  a  French  Gendeman ;  but  the  Water  being  up,  and  we  want- 
ing a  Boat,  we  could  not  go  under  the  Hill,  nor  enter  the  Grotto  C-,  fo  we 
returned,  and  with  great  Difficulty  defccndcd  by  a  fteep  and  narrow  Paflage: 
-  atD,  and  came  to  a  Cave  bigger  than  any  Church,  thro'  which  the  River 
Jejiro  runs.  Here  we  found  feveral  Figures  of  Stone,  the  Workmanfliip  of 
Nature,  and  ftrange  Holes  and  Caverns  ia  the  Earth ;  but,  by  reafon  the 
River  was  then  up,  we  could  go  no  farther.  At  other  times,  when  the 
Water  is  down,  one  may  go  with  lighted  Torches  a  great  way  under  Ground  j 
and  it  is  faid  there  are  here  very  odd  Figures  formed  by  the  petrified  Water  : 
Among  the  reft  one  refembling  a  Weaver  at  Worky  of  which  the  Country- 
People  want  not  their  fuperfiitious  Tradition*. 

But  to  return  to  our  Lake ;  I  fay,  that  about  the  Feaft  of  St;  James* s^ 
Tidej  and  fometimes  not  'till  Auguft^  the  Water  runs  away,  and  it  is  dry  :• 
But  it  fills  again,,  and  nioft  commonly  in  OSloher  or  November^  yet  fo  as  not 
to  obferve  any  certain  time ;  for  fometimes  it  has  been  dry  twice  or  thricc: 
'  iaa  Year ;  as  in  the  Year,  1685.  it  was  dry  in  January.  Again,  the  Water 
began  to  draw  off  on  the  15th  of  Augufi^fi,  N.  and  it. was  quite  clear  by  the 
Sth  of  September ',  and  this  prefcnt  Year,  1687.  it  has.  been  thrice  empty^. 
which  makes  the  Fifhing  very  poor  aad  inconfiderable.  Sometimes  again,, 
the*  but  feldom,.  it  has  happened  to  be  three  or  four  Years  together  full  of 
Water,  and  then  is  the  beft  of  the  Fifhing.  But  it  never  yet  war  obferved 
that  this  Lake  was  dry-  for  a  whole  Year  together. 

The  Right  of  Fifhing  in  this  Lake,  upon  certain  Terms  agreed  on,  does 
at  this  time  belong  to  the  Lordfliips  or  Caftles  following;  i.  To  Haafperg. 
2.  Steegbcrg.  ^,  Laas:  4.  Schneeperg.  5.  Avefferg.  6.  5///;V;««  •, 'which  is  a 
Monaftery  oiCiJiertian  Monks. 

There  are  3  Iflands  in  this  Lake,  viz,  Mala-gorJza  and  Velka-goriza^  which 
are  uninhabited  :  The  third  is  a  very  pretty  Ifland  called  Vornek^  that  is  rea- 
fr-ably  big,  having  upon  it  a  Village  of  four  Houfes,  called  Ottock-,  above 
i!  Town  upon  a  Tittle  Eminence  ftands  a.  Church,  which  is  no  fmall  Orna-* 
n  It.  Thofe  that  live  on  it  have  Fields,  Meadows,  Paftures,  Wood,  Gar- 
d  IS,  and  Orchards,  and  all  Things  neceflary  for  Life. 

There  is  alfo  a  very  fine  Peninfula  all  covered  with  Wood,  called  Dorvafeh 
^  len  the  Lake  is  up,  and  one  comes  in  a  Boat  between  the  Idand  Vomek  and 
tl  IS  Peninfula,,  the  farther  Part  of  the^ake,  lying  under  the  Mountain,  very 
1  11  rcfemblesLacurjous  Port  for  Shipping,     At  the  farther  End,  whea  th« 
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Water  draws  off,  there  appear  Rows  of  Stakes^  a  Sign  that  diere  hath  been 
formerly  a  Bridge^  and  therefore  it  is  at  this  Day  called  the  Old  Bridge. 

In  this  Lake  there  are  many  Pits  in  the  Shape  of  Bafons  or  Caldrons, 
which  are  not  all  of  die  fame  Depth  or  Breadth ;  the  Breadth  of  them  being 
from  20  to  60  Cubits  more  or  lels,  and  the  Depth  from  8  to  20  Cubits.  In 
the  Bottom  of  the  Pits  are  feveral  Holes,  at  which  the  Water  and  Fiflics 
enter,  when  the  Lake  ebbs  away. 

The  principal  Pits,  in  which  they  fifti,  are  18,  fituated  and  named  as  is 
rcprefented  in  the  Map.  They  are  called  Malijobercb^  VeJkjobercb^  Kamine^ 
Fig.  60.  Suemkqjammaj  VodonoSy  Louretfcbkay  Kraloudcitr^  RefcbetOy  Ribeskajamma^ 
Retbje^  Sittarzaj  Upanza,  Gebno^  KoteUy  j^nZy  Zejlenzay  Poumgk^  and  Levijhe. 
Befidies  thefe  there  are  feveral  other  lefs  Pits  of  no  Note,  tecaulc  there  is 
no  fuch  fifhing  in  them  as  in  thofe  but  now  mentioned. 

In  the  Months  of  June^  July^  and  Auguft^  when  this  Lake  begins  to  draw 
off,  it  grows  quite  dry  in  25  Days,  if  no  great  Rains  intervene.  And  the 
aforefaid  1 8  Pits  are  all  emptied,  the  one  after  the  other,  in  a  certain  and 
never  failing  Order  of  Time. 

When  the  Lake  b^ns  to  fink,  which  appears  ^y  a  certain  Stone  that 
they  obferve,  the  Inhabitants  of  the  Town  called  Oberdorff^  or  Seedorf^  gire 
notice  thereof  to  all  the  neighbouring  Filhermen,  that  are  appointed  by 
the  feveral  Lords  having  Right  in  this  Fifliing.  The  People  of  this  Town 
have  Orders  not  only  to  watch  the  falling  away  of  the  Water,  but  like- 
wife  to  take  care  that  no  body  prefume  to  fifti  in  the  Lake  when  it  is  full  of 
Water  -,  that  being  forbidden :  So  that  thefe  are,  as  it  were,  the  Keepers  of 
the  Lake. 

1.  The  firft  Pit,  called  Malijobercb,  is  not  properly  a  Pit  like  a  Caldron, 
but  only  a  Depreflion  of  the  Bottom  without  any  Holes  in  it :  But  there 
grows  much  Grafs  and  Weeds,  and  many  Filh  are  catchM  therein.  Three 
Days  after  the  Water  b^ins  i;o  ebb,  this  Pit  is  emptied  :  Then  the  Parifh 
Clerk  of  Seedorf  gives  notice  thereof  by  tolling  a  Bell,  and  all  the  Inhabi- 
tants of  the  Town,  Old  and  Young,  Men  and  Women,  lay  afide  all  other 
Bufinefs  and  go  to  filhing,  ftark  naked  as  evet*  they  were  born,  without 
any  regard  to  Modefty  or  Shame. 

The  Fifli  they  catch  they  divide  in  halves;  one  Part  they  give  to  the  Prince 
of  Eckenberg,  as  the  Lord  of  the  Manour,  the  other  half  is  their  own. 

2.  The  Pit  Vdkjobercb  is  empty  the  third  Day  after  Malijobercb  j  the  Man- 
ner and  Right  of  fifliing  as  in  that. 

.3.  Four  Hours  after  this  the  Pit  Katnine  ht^ns  to  empty-,  here  they  ge- 
nerally fifli  with  a  Trawle,  as  in  feveral  other  Pits  of  lefs  Note,  having 
firft  purchafed  leave  of  the  aforefaid  Lord  of  the  Manour.  Here,  as  like- 
wife  in  the  Pit 

4*  Sueiuskajamma  (which  finks  one  Hour  after  Katnine)  is  much  Fifli  caught, 
and  Abundance  of  large  Crahs ;  but  they  are  lean,  and  of  no  good  Tafte. 

5,  The  fifth  Pit  Vodonos  dries  5  Days  after  Kamine.  In  this  and  the  other 
Pits  which  follow  they  fifli  with  a  long  Net  or  Sayne.  Herein  they  can  have 
no  more  than  five  or  fix  Hawls,  by  reafon  of  the  great  Swiftnefs  wherewith 
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the  Water  ranS  away  at  the  Holes  in  the  Bottom  (which  is  fuch  that  a 
Horfe  can  hardly  keep  Pace  with  it)  and  carries  away  the  Fifh  with  great 
Violence  under  the  Earth.  Sometimes,  when  Fifhermen  are  not  nimble^ 
they  can  fcarce  get  two  Hawls  before  the  Water  be  gone:  To  prevent 
which  they  have  a  Mark  near  this  Pit,  viz.  the  Sfone  Rtbeskekamen^  that  'is, 
the  Fijber's  Stone ;  which,  as  foofi  as  it  begins  to  appear  upon  the  Recefs  of 
the  Water,  gives  notice  diat  it*s  time  to  begin  the  Fiming. 

6.  The  Pit  Louretfcbka  is  evacuated  a  Day  and  a  half  after  Vodonis  ;  the 
Filhing  is  after  the  fame  Manner,  and  the  fame  Caution  neceflary,  becaufe 
of  the  fudden  Recefs  of  the  Water, 

7.  The  Water  leaves  the  Pit  Krahudour  12  Hours  after  Louretfcbka  ;  and 
three  Days  after  that 

8.  The  Pit  Refcbeto,  In  this  latter,  in  the  Year  1685,  after  the  Lake  had 
been  fbme  Years  without  being  dry,  there  were  taken  at  the  firft  Hawl  21 
Carts  of  Filh,  at  the  fecond  17,  and  at  the  third  9  ;  as  I  have  been  credibly 
informed  by  thofe  that  were  prefent. 

9.  The  Pit  Ribeskajamma  falls  dry  at  the  fame  time  with  Refcbeto^  which 
is  that  next  to  it.  In  this  Pit  they  fifh  under  Ground,  which  is  a  Curiofity 
not  unpleafant,  and  differing  from  all  the  reft.  For  there  is  in  the  Bottom 
a  great  Hole  in  the  Stone^  by  which  Men  may  eafily  go  down  with  lighted 
Torches,  as  into  a  deep  Cittern ;  and  there  is  under  a  large  Cavern  like  a  Vault, 
the  Bottom  or  Pavement  whereof  is  as  it  were  a  Sieve  ftill  of  little  Holes, 
whereby  the  Water  runs  away,  leaving  the  Fijh  dry,  where  they  are  caught^ 

10.  The  Pit  Retbje  is  empty  two  Hours  after  Ribeskajamma^  and  is  of  no> 
great  Confequence  for  Fifh.     An  Hour  after  this,  the  Pit 

11.  Sittarza  5  and  in  five  or  fix  Hours  more 

12.  Lipanza  falls  dry. 

13.  The  third  Day  after  i2^/^/&<?/^  the  Fit  Gebna  is  evacuated;  in  this  they 
rarely  fifh  with  Nets,  but  let  fall  dry ;  and  the  Holes  in  the  Bottom  being 
fo  fmall,  that  they  exceed  not  the  Size  of  a  Man's  Arm,,  all  the  great  Fifh 
are  left  behind  in  the  Pit. 

14.  Two  Days  after  Geho  the  Pit  Koteu  becomes  dry  :  In  this  they  fome- 
times  take  the  Filh  as  in  the  former  ;-but  the  Holes  being  greater  let  bigger 
Fifhcs  pafs. 

15.  The  Pit  ^/«2 empties  four  or  five  Hours  after  Koteu:  In  this  they 
feldom  (unlefs  they  cannot  help  it)  let  the  Water  run  away  without  ufing. 
their  Nets,  as  in  Gebno  j  becaufe  of  one  great  Hole  in  the  Bottom,  whereby 
many  great  Fifhes  may  efcape. 

16.  The  Fit  Zeflenza  finks  three  Hours  after  ^'^jz  :  In  this  they  always- 
J^   with  Nets ;  as  in 

17.  Pounigk^  which  is  emptied  the  next  Day  after  Koteu. 

18.  Thelaft  Pit  called  Le^ifche  is  evacuated  the  third  Day  after  Pounigkj 
tb  t  is,  the  25th  Day  from  the  beginning  of  the  Recefs  of  the  \Vater  of  the 
L  .ice  ;  fo  that  in  25  Days  the  fifhing  of  this  Lake  is  over.  In  this  laft  Pit>. 
ab  3Ut  1 7  Years  fince,  I  am  certainly  informed,  that  there  fell  a  Flafh  oi Lights 
nri  -^  about  the  time  of  Fijbing^.  which  ftunned  a  great  Multitude  of  large 
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Ftjhes^  fo  as  that  they  failed  28  Carts  with  them :  (By  a  Cart  is  meant  as 
much  as  one  Horfe  can  draw.)  Thefe  Fifh  are  not  properly  ^bunder-ftruck^ 
but  only  ftunned  with  the  Violence  and  fulphurous  Vapour  of  the  Ltglu- 
nmg,  which  makes  them  rife  and  fwim  as  dead  upon  the  Top  of  the  Water ; 
but,  if  they  be  taken  up  and  put  in  frefli  Water,  they  foon  recover,  other- 
•  wife  they  die.     This  is  no  uncommon  Accident  in  this  Lake. 

The  Fifhing  being  thus  ended,  a  Sign  is  given  by  tolling  the  Bell  in  the 
Chapel  of  St.  John  Baptijl^  near  the  Town  of  Grknitz :  Upon  which  all  the 
Inhabitants  of  the  neighbouring  Villages,  and  of  Grknitz^  without  regard 
cither  to  Age  or  Sex,  go  for  the  mod  part  ftark  naked  into  the  Lake,  and 
look  for  Fifti  among  the  Weeds  and  Sedge,  and  in  the  fmaller  Pits  :  And 
many  creep  into  the  fubterraneous  Caverns  and  Paffages,  and  find  Store  of 
large  Fifhes  there  ;  they  having  full  liberty  to  fearch  all  over  the  Lake, 
excepting  in  the  Pits  Pianze,  Narie,  and  Velkjobercb.  This  barbarous  and 
immodeft  Cuftom  of  going  naked  iias  been  often  attempted  to  be  reclaimed 
by  the  Cartbujian  Monks,  but  all  in  vain  ;  for  fo  prevalent  is  a  Habit  of 
vicious  PrafHces  over  good  Precepts,  that  they  have  not  yet  been  able  to 
perfuade  them  fo  much  as  to  c6ver  their  Secrets. 

There  are  befides  thefe  fome  other  Pits  in  the  Lake,  as  Skednenza^  Mala 
and  Velka-bobnarza^  in  which  they  fifh  likewife  y  as  alfo  in  Mcla-karlmza  and 
yelka-karlouza  :  In  both  thefe  they  go  far  under  Ground  with  lighted  Torches, 
and  find  FiQi  5  but  thefe  Pits  are  of  no  great  Value.  In  Velka-kbnarza  one 
may  go  in  at  greaf  Holes,  and  defcend  many  Fathoms  under  Ground.  Thefe 
two  Names  Velka  and  Mala-bobnarza  fignify  in  the  Carniolan  Tongue  the 
Greater  and  Leffer  Drummer :  Nor  is  it  without  Reafon  that  thefe  Pits  arc 
fo  called  ;  for,  when  it  thunders  .and  lightens;  there  is  heard  in  thefe  two  Pits, 
as  it -were,  the  Sound  of  many  Drums  beating,  which  j^nno  1685  I  heard  with 
•my  ow;i  Ears;  it  thujjdjering  three  times  fucceffively,  and  the  Sound  of  Drums 
anfwering  accordingly. 

The  two  Pits  Narte  and  Pianze  are  never  emptied,  but  always  remain 
fennyy  when  the  reft  of  the  Lake  is  quite  dry.     It  is  believed  that  in  thefe 
Pits  the  Fijh  lay  their  Spawn,  and  therefore  it  is  prohibited  to  fifh  in  them. 
In  them  is  an  incredible  Number  of  Horfe-kecbeSy   which,  according  to  the 
vulgar  Opinion,  underftand  certain  Words ;  for  that,  upon  repeating  them, 
they  will  come  in  great  Parties  towards  him  that  repeats  them  •,  whereas,  if 
he  be  filent,  very^  few  of  them  will  touch  him.     Thefe  Horfe-leecbes  often 
ftick  upon  the  People  in  the  fiftiing  time  fome  of  them  being  difperfed  all 
over  the  Lake ;)  and  the  Method  they  take  to  get  them  oflF  is  to  get  Ibmc 
other  Perlbn  to  pifs  upon  the  Leech^  which  makes  it  let  go  its  hold  •,  and  this, 
Wthout  any  refpeft  to  Modefty,  is  praftifed  as  well  upon  the  fyimen  as  Men. 
There  are  in  the  Mountain  nigh  the  Lake,  but  fomething  higher  than  it, 
two  great  and  terribly  ftony  CaveSy  the  one  called  tfrainajammay  the  other 
Sekadulze^  which,  tho'  far  diftant  one  from  the  other,  have  yet  the  fame  eflfc<5t, 
viz.  When  it  thunders  and  lightens^  thefe  two  .Caves  do  emit  Pf^ater  with  a 
wonderfol  and  incredible  Force,  and  with  it  fometimes  a  great  Quandty  of 
iHtcis^  with  fome  Fifh ;  which  I  myfelf  obfcrved  in  OSober^  1685,  not  with- 
out 
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out  great  Danger  of  my  Life.  I  took  my  Horfc  and  rid  crofs  the  Lake- as  far 
as  the  IQand  Vomeck^  in  Company  with  two  old  experienc'd  Fi/hermen  ;  when 
fuddcnlf  the  Cavern  in  the  Mountain  Silvenza  began  to  breath  forth  mifty 
Vapours,  forming  a  Cloud.  Upon  which  my  Fijhermen  advifed  me  to  make 
hafte,  for  without  doubt  thofe  Clouds  would  produce  a  Tentpeji.  They  had 
fcarce  faid  fo,  when  it  began  to  lighten  and  thunder  dreadfully  -,  and  I  had 
Diflkolty  to  perfuade  them  to  accompany  me  as  far  as  the  Pit  VelkabohnarTM^ 
being defirous  to  examine  what  is  faid  of  it;  that,  when  it  thunders,  the  Sound 
of  many  Drummers  is  heird  in  it.  This  I  found  3  times  to  fucceed  as  report- 
ed ;  and  then,  with  all  the  Speed  we  could,  we  hafted  to  the  Ifland  Velka- 
gBrizaj  not  being  able  to  go  farther,  becaufe  the  Water  was  in  many  Places 
grown  out  of  our  Depth,  where  t*o  Hours  before  we  had  pafled  dry.  Here 
wc  got  one  of  the  little  Ft/her-Boats,  which,  when  the  Lake  is  dry,  lie  difperfed 
here  and  there  on  the  Bottom ;  and  having  got  off  my  Horfe,  wc  began  our 
Vcqr^gc,  but  had  the  ill  Luck  to  overfet  our  Boat,  and  fo  were  obliged  to 
fwim  for  it,  and  with  much  to  do  arrived  fafe  on  the  other  Shore.  Then  wc 
could  fee  from  the  other  Side,  that  the  Water  gulhed  with  great  Impetus  out 
of  the  Cave  Sekadulze,  being  caft  3  or  4  Fathom,  as  if  it  were  forced  by  a 
Rte-Engine,  and  fevdral  blind  Ducks  were  thrown  out  by  the  ff^aler.  It  is  not 
to  be  wondered  that  the  Lake  fills  fo  faft  ;  for,  confidering  the  Violence  where- 
with the  fVater  rulhes,  it  is  as  much  as  a  great  River ;  this  Cave  Sekadulze 
being  a  Fathom  wide,  and  higher  than  a  Man.  It  is  looked  upon  as  a  dan- 
gerous Thing  to  enter  into  this  Cave,  becaufe  the  Water  comes  fo  all  on  a 
fiidden,  that  if  it  fhould  chance  to  come  it  is  impoITible  to  efcape  it. 

When  it  rains  moderately,  the  fFaler  fpouts  with  great  Violence  two  or 
three  Fathoms  perpendicularly,  out  of  the  Pits  Kofeu  and  Zejfenza.  It  comes 
likewife  forcibly  out  of  the  Spring  Trefenz^  as  likewife  out  of  Velkjobercb  ; 
bringing  with  it,  at  this  latter,  Abundance  of  Fi/h^  and  fome  Ducks.  But  when 
it  rains  very  hard  and  long  together,  efpecially  with  Thunder^  then  the  Wa- 
ter breaks  out  with  very  great  Force,  not  only  from  the  aforefaid  PitSy 
Hdes^  and  Can)eSy  but  likewife  at  feveral  thoufand  other  little  Holes^  which 
are  all  over  the  Bottom  of  the  Lake^  and  which,  when  the  Lake  is  dry,  drink 
up  the  IVaters  of  the  8  Rivulets  that  run  into  it,  fpirting  feveral  Fathoms 
h^,  from  fome  perpendicularly,  from  others  obliquely,  fo  that  there  is  not 
a  pleafanter  Sight  than  this.  And  out  of  the  Pits  Vodonos^  Refcheto^  and  fome 
others,  having  got  Holes  at  the  Bottom^  there  comes  with  the  Water  a  great  • 
Quantity  of  Fifi.  In  cafe  of  great  Rains,  the  8  Rivulets  are  likewife  much 
increaicd;  ib  that,  all  things  concurring,  this  Lake' in  24  Hours  Time  will, 
from  quke  dry,  be  full  of  Water^  and  fometimes  in  1 8  Hours  ;  tho'  at  other 
mnes  it  has  been  known  to  be  three  Weeks  in  filling.  But  it  is  a  conftant 
Obienradon,  that  Thunder  and  Lightning  help  much  to  fill  it  fpeedily. 

This  Lake,  being  thus  by  turns  wee  and  dry,  ferves  the  Inhabitants  for 
many  Purpofes.  For  ift,  while  it  is  full  of  Water ^  it  draws  to  it  feveral 
Sorts  of  fPlld-Geefe^  and  Ducks ^'  and  other  W^Jer-Fcwls  as  Herons y  Swans ^ 
and  the  Jikej  which  may  be  ftior,  and  are  very  good  Meat. 
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Next,  as  Coott  as  the  Lake  is  emptied,  ihey^pludc  up*  tke  Ru/Bes  ibd  fPeeir^ 
which  make  excellent  LUter  for  Catile.  3.  Twenty  Dstys  after  it  is  flillf 
dry  they  do  cut  a  great  Quantity  of  Hay  upon  it.  4,  After  the  fligr  is  m, 
they  plow  it  and  fow  M/fe/,  which  fomctimes,  by  the  too  fuddcn  coming  of 
the  fFatefy  is  deftroyed  ;  but  it  generally  comes  to  Maturity.  5.  While  the 
Mllet  is  on  the  Ground^  they  catch  a  griat  Number  of  fails'.  64  The 
MJkf  being  in^  there  is  good  Pafture  for  Cattle.  7.  When  the  Lake  i^  dry, 
there  is  great  Variety  of  Hunting ;  there  coming  out  of  the  neighbouring 
ff^oods^  and  Mountains^  Plenty  of  HareSj  Foxes,  De^rs^  &u>iney.  Bsafs^.  (j^c.  fo 
foon  as  the  Water  is  gone.  8.  When  it  is  full  one- may  fifli  in  it.  9.  In 
Winter-timt  it  will  be  fo  firmly  frozen  as  to^bear  all  Sorts  of  Carriages,  and 
is  a  great  Convenience  to  the  People  ta  fetch  thdir  Wood  and  other  Necc(&r 
ries,  LalUy,  At  the  time  when  the  Water  goes  a^ay  k  yidds  great  Abun- 
dance of  Filh,  as  hath  been  already  faid.  And  that  whieh  is  m^  waadcrful 
is,  that  all  this  comes  to  pals  in  the  fame  Place,  and  the  fame  Year,  provided 
the  L-ake  be  early  dry^  and  it  fill  not  too  foon :  But  it  is  to  be  noted^  that 
the  Hay  does  not  grow,,  nor  is-  the  Mlkt  foon  all  over  the  Lake^  but  Only  in 
the  more  fertile  Places^ 

There  are  only  thefe  Sorts  of  Fi(h  taken  ift  this  Lake,  which  are  very  wdl 
tafted.  They  are  the  MufteU  ftuviatilis^  or  Eel-poui^  fome  of  them  weigh- 
ing two  or  three  Pounds*  1.  ?Vwi,  fome  of  them  weighing  fix  or  feven  Pounds. 
And  '^My^  Pikes-  m  very  great  Plenty,  10,  20,  30,  and  fbmeof4o  Pound 
Weight ;  in  the  Bellies  of  thefe  it  is  common  to  find  whole  Ducks.  Craks 
are  found  no  where  but  in  the  Fits  Kamimzad  Sueiushofammu :  They  are 
large,  but  ill  tafied. 

The  Cift^/"^  OF  rather  ik&itfi  of  all  tbeie  wonderful  PA«rffdm»tf  in  the  Lake^ 
of  Zircbnuz  is,,  according  to  my  Opinion  and  Speciiiatians,  -  as  followetb : 
There  is  under  the  BoS$<m  of  the  Lake  another  fubterrdnedus  one^.  wkh  wfaidi' 
It  communicates  by  thefeveral  Holes  defcribed.     There'  are  alfoone  or  more 
Lakes  under  the  Mountain  Jawmikj  but  whofe  Surface  is  higher  than  that 
of  the  Lake  of  Zircbnitz.     This  upper  Lake  is  poflibly  fed  by  foilae  of  thofc 
many  Rivers  which  in  this  Country  bury  themfelves  under  Ground,  and  has. 
arPaifage  fufficient  to  carry  the  fVaters  they  ordinarily^  bring  into  it :  Bat 
when  it  r^ns,  efpecially  in  Thunder- Showers,  whkh  arc  the  moft  hafty,  the 
Water  is  precipitated  with  great  Violence  down  the  fteep  Valleys,  in  which. 
a*e  the  Channels  of  thefe  Rivulets  -,  fo  that  the  Water  in.  this  Lake, .  bding  in- 
creafcd  1:^  the  fuddcn  coming  of  the  Rains  fatter  than  it  cart  empty,  fweHs 
prefendy,  and  findbg  feveral  Holes  or  Caverns  in  tht  M^umain^A^ftst  than 
i£s  ordinary  Surface,  it  runs-  over  by  them  both  into,  the  Jukemineeus  Lake^. 
under  that  of  Zireimtz,  into,  which,  the  fVater  come#  up  by*  the  feveral  Hides 
Qv  Piis  m  the  Bourn  thereof,  as  likewife  by  .vifible  Paffages  above  Ground, 
&ch  as  Uraimjamfna,  Secadulze,  and  Trefenz^ 

Xbttfome  of  thefe  Paflages  bring  Fijh^  ioxA^  Bucks  and  Fijh,  others  only 
Wataiy  fecms  to  depend  on  the  Fofttion  oiF  the  inward  Mouths  of  thefe  jSi^ 
Urranious  Channels  \  for,,  if  they  be  fo  conftituted  as  tocdra^ir  off  the /F^^ 
from  the  Sur&cc  of  the  upper  Lake  oa  which  the  'Ducks  fwim,  they  m«ft  needs 
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he  dkwm  4wray  by  the  Stream  into  thcfe  Caocmt^  ami  jcome  .out  with  tf^e 
WMer:  But4ffo  ^wheQbannels  open  into  thp  upper  Z^  iiD^er  the  Sur- 
face 4}f  xkitWaier^  and  from  thence  afccnd  obliquely,  for  fome^pace  bcfioce 
dicy  c^me  to  defcend^  then  the  Water  they  carry  ^  drawxj  fr^anfi  below  cl>e 
'fiui&ct,  and  confequentlv  can  bring  with  it  no  Ducks^  bur  oqly  i^i/2».  TIv)fe 
fit$^  which  yield  onty  ^/^,  may  veil  be  fMppofed  lo  be  fed  by  Phages  too 
,iuaroW'»  let  the  Fi(h  pafs,  tho*  their  Multitude  may  make  die  Q^mmy  ^f 
Water  they  emit  to  be  very  confiderable. 

The  Manner  kA  Hat  falling  away  of  the  Water ^  or  implying  of  the  iMkt^  I 
thus  explain.  After  a  long  Drought,  or  Want  of  Rain^  all  the  Spring^  that 
fad  die  upper  Lake  under  Javonuk  are  much  diminifhed  j  fo  thai;,  wanting 
idh  Supplier,  it  ceafes  to  run  over  by  the  fcveral  Channels  but  now  men- 
lioned :  H«nce  the  LAe  of  Zirchnitz^  and  Ith^t  under  it,  are  fed  only  by  the 
8  Rivulets  that  always  fall  into  them  ;  and  then  the  Water  draws  off  fate 
tkaQ  k  CQfpes  in,  both  by  the  Channels  of  Mak  and  Felkd-karhuzaj  as  al(^ 
bjr  a  concealed  fubterr^neous  Paffage  out  of  the  under  Lake,  which  l^er 
alooe  is  aUe  to  jtranfmit  more  Water  thaii  the  feld  8  Rivulets  afford.  Coa- 
fcqiwatly  the  Lake  muft  fink,  and  that  in  a  certain  Proportion  of  Timc^ 
depending  on  the  Quantity  of  Water  to  be  evacuated,  compared  with  the 
Exceift  ot*  that  that  runs  out,  above  that  that  enters  at  the  lame  jiiW/  l^ 
Thofe  Pits  that  are  higher  are  (boneft  dry,  the  lower  latcft,  and  &>  cotpc  to 
be  emptied  in  the  Order  above  defcribed  %  and,  wljen  the  Lake  i$  all  dry^ 
then  the  faid  Rivialets  foak  by  feveral  little  Hoks  }n  the  Rutm.  into  the 
under  Lake,  and  all  thdr  Water  is  carried  away  by  the  afor^faid  fuit^mim 


That  there  is  fuch  a  Vatfage  is  very  evident,  and  that  It  comrounk:ate$ 
under  GrouBd  with  the  Channels  of  Mala  and  VeUuhkarlauw^  ^>;^il^g  out 
mh  them,  as  hath  been  already  faid,  near  St.  Caution  at  a  Rocky  Cfw,  and 
linking  die  River  Jefero :  For  when  the  Lake  of  Zirknitz  is  very  fuU,  and 
funs  out  of  both  Velka  and  Mala-karlauza^  the  River  Jefiro  at  St.  CaHHa$ 
overflows,  and  runs  with  great  Violence  j  when  it  only  runs  out  ^t  Mala- 
ktrtmza  (which  is  fomewhat  k)wer  than  the  other)  then  the  Water  of  7^- 
fir9  is  much  leis  rapid  ;  but,  when  the  Lake  is  ib  fallen  that  it  runs  out  at 
flcitbcr  of  the  two,  the  River  Jefero  i$  ftill  lefe,  but  runs  with  a  confiderablc 
Stream,  *till  two  Days  after  the  Lake  hgs  been  dry ;  after  which  the  faid  Ri* 
ver  becomes  little,  voiding  no  more  Water  than  the  Lake  receives  from  the 
8  Rivers  that  run  into  it :  By  which  it  is  clearly  proved,  that  this  fubter-- 
rmuoiis  Paffage  does  meet  with  the  Channels  of  Vdka  and  Malakarkuxa^ 
»d  needs  no  farther  lUuftration. 

Hence  it  appears,  why  this  Lake  Ibmetirws  is  twice  or  thrice  dry  in  a 
Year,  at  other  times  continues  full  for  three  or  four  Years  together,  Jbut  was 
never  known  to  be  dry  for ,  a  whole  Year's  time ;  for  it  falls  dry  at  any  time> 
when  there  falls  but  little  Raun  in  a  long  Space  of  time  5  and  in  rainy  Years 
k  ccxitinues  always  fuW ;  but  it  never  happens  in  this  Countiy  that  there 
is  a  Drought  for  a  whole  Year  together. 

Sfa'  The 


The  Bucks  I  have  fo  often  mentioned,  and  which  are  caft  out  with  the 
Water ^  are  generated  in  the  Ii^ittf  under  the  Mountain  Javomik\  when. they 
firft  come  out  they  fwim  well,  but  are  ftark  blind,  and  have  no  Feathers 
on  them,  or  but  few,  and  therefore  are  eafily  caught ;  but  in  14  Days  time 
they  get  FeatberSy  and  recover  their  Sight  yet  fooner,  and  afterwards 
fly  away  in  Flocks.  They  are  black,  only  white  on  the  Forehead,  thdr 
Bodies  not  big,  rcfembling  ordinary  WtldBuckSy  and  are  of  a  good  Taflc, 
but  too  fat,  having  near  as  much  Fat  as  Lean. 

I  killed  fome  of  them  as  foon  as  they  had  been  caft  out  at  Sekadulze  ^  and, 
opening  their  Bodies,  I  found  in  them  much  Sand^  and  in  fome  few  fmaM 
Fifhes,  in  others  green  Stuff  like  Grafs  or  Herbs,  which  was  the  more 
ft  range,  becaufe  I  never  found  any  green  Thing  growing  in  any  of  our  fub- 
terraneous  Grottoes  or  Lakes  in  Carmola  5  I  tried  alfo  to  procure  fome  of  the 
Fifli  at  the  time  of  their  being  caft  out,  to  open  them,  and  fee  what  they 
live  upon ;  but  notwithftanding  all  my  Endeavour,  I  could  not  get  any  cf 
them  to  fatisfy  my  Curiofity  withal. 

Almoft  every  Year,  at  a  Hole  in  the  Mountain  called  Storfeg^  about  half  a 
German  Mile  from  the  Ldkt  of  ZirchnitZy  near  the  Town  of  LaaSy  whenever 
there  happen  great  Floods  of  Rain,  this  Sort  of  Ducks  is  caft  out  in  great 
Abundance,  by  the  Water  gufhing  out  with  much  Force.  I  conceive  that 
this  Cavern  Storfeg  is  another  PalTage  out  of  thg  fame  Lake  under  Javormky 
that  overflows  and  fills  up  our  Lake  of  Zirchnitz  \  bur,  this  being  fomewhat 
higher,  it  never  runs  out,  unlefs  the  faid  Lake  be  more  than  ordinary  fwel- 
led  by  the  Violence  of  the  Rains.  The  cafting  out  of  great  Numbers  of 
jyucks  here  is  fo  common,  that  it  is  looked  upon  as  no  Rarity. 

It  may  feem  ftrange  and  hard  to  believe,  that  there  fliould  be  fuch  ftih- 
terraneous  Lakes  and  Channels  as  we  may  fuppofe  -,  but,  befides  that  without 
them  it  would  be  impoffible  to  account  for  all  thefe  feveral  Effeds,  which 
are  moft  true,  and  which  I  myfelf  have  obferved,  there  is  a  moft  notable 
Inftance  of  the  like  Things  found  in  the  fubterraneous  Caverny  called  the 
Grotto  Podpetfchio. 
Tit.  s.  This  Grotto  is  in  Camiolay  in  the  Parifti  of  Guetenfeldy  diftant  four  German 

Miles  from  the  City  Labac  ;  ^  is  a  Hole  or  Entrance  into  the  rocky  Moun- 
tain ;  ^  is  a  great  Cavern  in  the  Mountain,  capable  to  hold  above  a  hundred 
Horfemen  ;    /  /t  is   a  Channel  big  enough  for  a  Man  to  pafs  by  as  far 
«s  the  Lake  Oy  oiit  of  which  Lake  the  Inhabitants  hereabouts  draw  all  their 
Water,  having  none  nearer,  and  fetch  it  with  lighted  Torches.     Into  this 
Lake  ^  the  Water  runs  with  a  great  Stream  by  the  Channel  ly  and  out  of 
this  Lake  it  falls  down  a  Precipice  into  a  great  Cavern,  with  fo  much  Noifc^ 
that  the  Discharge  of  a  Piftol  would  not  be  heard  here.     There  is  hkewife 
another  Channel  w,  which  tends  upwards  obliquely,  and  leads  to  the  great 
Lake  »,  whofe  Length  and  Breadth  are  hitherto  undifcovered  \  I  looked 
about  it  with  many  Lights,  and  could  fee  nothing  but  Water  •,  and,  throwing 
Stones  feveral  Ways  as  far  as  I  could,  I  heard  them  all  fall  in  the  Water  : 
And  I  found  the  Depth  of  it  near  the  Bank  to  be  ten  Cubits,  and  doubt  noc 
but  it  is  much  deeper  in  the  Middle.   . 
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The  Country  Ptople  told  me,  that  this  Channel  /  affords  always  an  eqaal 
Quantity  of  Water,  or  elfe  is  quite  dry  •,  and  that  fometimes  it  will  ceafe 
to  run  in  a  Moment,  and  continue  dry  for  fomc  Weeks  •,  and  then  on  a 
fudden  it  will  run  again  with  great  Force,  fo  as  the  Noifc  thereof  frequent- 
ly frights  the  People  as  they  come  for  Water. 

Out  of  the  Cave  b  there  is  another  Channel  c,  which  is  divided  into  three 
others  de  f.  This  Channel  /  tends  obliquely  downwards,  'till  it  comes  to 
a  running  Water  in  ^,  from  whence  one  may  go  on  to  J,  where,  looking 
thro*  a  little  Hole^  one  may  fee  another  little  Lake. 

All  the  Channels  I  have  mentioned  are  formed  in  a  very  hard  Rock,  and 
arefmoothor  polilhed,  as  if  cut  by  Men's  Hands.  Thcfe  may  be  feen  by 
any  one  that  will  go  with  lighted  Torches-,  and  there  are  many  fuch,  in 
which  I  have  not  been. 
'  If  any  one  would  carry  a  Boat  to  the  Lake  »,  and  would  row  upon  it,  I 
doubt  not  but  he  might  find  feveral  curious  Things.  I  believe  this  fuhter-^ 
raneous  Lake  to  be  a  German  Mile  long :  For  from  this  Grotto  Podpetfchioy  at 
a  Mile's  Diftance,  there  is  a  Village  called  KompaJe^  whofc  Inhabitants  have 
no  other  Water  than  what  they  fetch  out  of  a  Hole  in  the  Rock,  going 
with  lighted  Torches,  by  a  large  Channel,  to  a  great  Lake  under  Ground. 
I  meafured  with  good  Geometrical  Inftruments,  fuch  as  Miners  ufe,  the 
Level  of  thefe  two  Lakes  of  Podpeifchio  and  Kompaky  and  found  them  to  be 
in  one  Hcrizon  \  and  this  I  did  twice,  both  when  the  Channel  /  at  Pod- 
petfcbio  run,  and  when  it  did  not  run.  When  it  began  to  run,  I  found,  that 
the  Lake  n  was  two  Cubits  higher  than  it  had  been  before ;  when  it  ceafed 
to  run,  I  came  again  on  purpofe  to  obferve  it,  and  found  that  then  alfo  the 
other  Lake  at  Kompale  was  in  the  fame  Level  5  from  whence  it  is  moft  cep- 
tain,  that  thefe  two  are  only  one  continued  fubterranean  Lake. 

XX.  The  Lake'of  Geneva,  which  is  one  erf"  the  moft  pleafant  Places  of  the  ^^J^f  '-^ 
World,  lies  like  a  Croijfani  of  Water,  one  Extremity  whereof  is  1 8  Leagues  ijw7m  ^ 
diftant  from  the  other,  and  the  Banks  of  which  are  gendy  raifed  to  fome  n.S6^.so4j 
Hdghts,  then  to  Colhnes,  at  length  to  ftupendious  -Mountains  •,  which  yet 
are  not  fo  linked  to  one  another,  but  that  they  leave  betwixt  them  Inter- 
fticcs  of  15  or  20  Leagues  Profpefts,  checkered  by  Meadows,  Corn-Fields, 
Orchards,    Vines,  Forefts  of  Fir-Trees,    Snow    lying  on  the  Sides  of  the 
Rocks.     All  thcfe  Objefts,  which  at  a  Diftance  are  confounded,  and  feem  to 
make  but  one,  have  near  hand  their  feveral  Beauties.     That  Point,  where 
Geneva  ftands,  is  Ibmewhat  longer  and  more  extended  than  the  other.    This 
Crmffaniy  where  'tis  largeft,   which  is  from  Morges  to  Jbononj  is  about   5 
good  Leagues  over. 

The  Water  of  this  Lake  is  very  good  to  drink,  and  fo  limpid  alfo,  that 
even  in  the  rolling  of  the  Waves,  which  fometimes  go  high  enough,  the  Wa- 
ter is  not  troubled  but  along  the  Banks.  And  if  one  do  attentively  look 
down  from  the  Caftle  of  Chtlon,  or  from  any  of  the  neighbouring  Heights, 
into  the  Bottom  of  the  Lake,  he  may  fee  high  Mountains  under  the  Water. 
And  the  Water  is  fo  deep  before  Veufoay^  that  the  founding  Line  at  the  End 
of  400  Fathoms  feems,   becaufe  it  will  not  ftay,  to  touch  upon  fomething 
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th«  near  this  ^fi  P«pth  ^cre  /nay  l^e  fqen  a  Hgtd  ojf ,  Ifle  ruadcr  -W^cr. 

,  The  i?i^«y  .cqtpre  ,at  o^c  qf  i^liiG  P>oints  of  ^1^^  Qrnijp^m^  the  Lake,  and 
/^^ PfVt ^ 'tiip  odb^qr ;  bjJt  with i;l)i?  Piifer^nicft  rthw  »wh«»a6  ihe  .codjcss  m 
dirty  and  miry,  he  ever  goes  out  ^  p^r^  fu^  .^^^  f'ltf  uiwkr  ite  &i^  ^ 
4^fP^fif  where  ribe  •^yatcr /is  ^c|^  %^  Fett  m  Syminer,  y»a  jnftjr  well  difcem 
Ithe  miaJlejSb  ^Dones  su:  %  filpo;!^.  Ai^d  ti^e  jaai^  Wj£er,  vf^ich  in  this 
Place  appears  of  a  ^pp^rme  Blew  ip  th^  Shadf  ^f  t)ie  Houfes;  appears  at> 
together  Gr^^^y,  nor  is  ifo  tranlparent,  yi^n  tl^  $iji|i  Chines  on  it. 

Having  heard  4he  Sentiments  of  the  Cy^xicm^  l^ufcmne  and  Gauva,  and 
;tbe  Opinions  of  the  mod:  kno^itjig  FiihG^Qien,  th^t  are  daece  in  great  Nua^ 
ber,  and  eipocially  at  Coufef,  I  believe  with  thfi  latter ;  that  although  the 
Hhone  entering  into  the  Lake  lofeth  its  Violence,  yiOt  doth  he  ftili  ksep 
/orne  fcofible  Motipn  in  fooie  Places,  avd  eviery  wbtrc  .obfervable ;  and 
that  no  Trms  9xt  ta^en  any  where  i^  jth^  Lake  but  in  ttua  Current  of  the 
.Rhone. 

The  Water  of  this  JUkc  conjmonly  begins  to  oncftjafc  about  the  End  of 
Janufiry^  or  tl^e  Bsj^nning  of  pjebm^y  sujid  cpnt'wvies  to  do  fo  unto  the  20tk 
of  July^  and  often  unto  the  very  Month  of  A^igiif »  and  then  it  inlen£bly 
.dccreafcth,  fo  that  the  Water  i«  lefe  high  iri  th/c  Winter  th^n  Summer,  by  i  a 
pr  1 5  Feet.  About  this  Increafe  of  the  Water  there  are  different  Opinions  ; 
'tis  true,  they  all  believe  in  general,  that  the  principal  iGau/e.  of  the  Increafe 
•of  the  Water  is  the  melting  of  the  Sno^,  iand  of*  the  Mountainous  Ice^ 
that  is  in  the  Winter  formed  of  the  Waters  of  the  Springs,  and  Ton-cnts, 
y^hichthe  Froft  fixeth.  This  is  fo  true,  that,  when  there  is  much  Snomr  in 
Winter,  the  Waiters  are  very  high  the  enfutng  Sumnier  :  But  when  gr«at 
JRdns  chance  to  fall  in  January^  then  the  Snow,  not  yet  being  well  hardened, 
jnelteth  on  a  fudden  altogether :  And,  when  this  Melting  is  not  fo  violent, 
;jll  the  Snow,  that  will  melt,  melts  at  the  End  of  A%,  or  the  BegJnQing  of 
June  \  (b  that,  there  remaining  but  thie  3tock  of  Ice  for  entertaii^g  the  In- 
creafe of  the  Water  unto  the  Month  of  Augt^^  fomc  have  .theace  been 
induped  to  affign  other  Caufes, 

At  th/2  liRiing  out  of  the  Bars,  diat  froin  Geneva  on  the  Side  of  the  L^e, 
^e  feeii  in  the  Water  two  or  thr^ee  huge  Flints  (landing  out  of  th^  Water, 
^e  chief  of  which  they  call  NiUn :  And  the  TradiMn  is,  that  it  formerly 
vas  an  Altar  confecrated  to  Neptune^  thei^  being  alfo  a  Place  cut  out  in  the 
Middle,  which  they  take  (o  have  been  the  Place  for  the  Sacrifice.  On  this 
Flint  7  or  8  Perfons  can  fit  •,  ^nd  fometunes,  when  the  Waters  are  Vj?ry 
low,  tnere  are  found  about  it  Knives,  and  Needles,  as  thick  as  Bodkins  of 
Tweezers,  and  much  longer;  both  of  Brais,  well  enough  made,  and  efteemed 
for  to  have  fervcd  for  the  Sacrifices. 

This  Lake  in  ferene  arjd  calm  Weather  appears  ibmetimes,  and  that 
even  before  Sun-rifing,  as  if  it  were  made  of  diverfe  Pieces  di&rently  co- 
loured j  part  of  it  being  browner  than  the  reft;  which  feems  to  be  caufed 
by  a  Breath  of  Wind  paffing  thorow  the  Water,  coming  either  from  the 
Bottom  of  the  L^al^fe,  or  ^om  ^$;e  ;  though  ochcis  think  this  gentle  Agi- 
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tHAon  tor  proceed  fterii  Tom  Spting^  that  ar«  at  ih&  BMtott;  md^ng^  tlit^ 
Water  Snavdr  above.  But/  ihtfc  Part  of  the  Water,  that  is  not  moved,  a^ 
pears  as  even  and  fmooth  as  a  Looking-Glafs,  or  like  Watcfr  ti'aced  by  a  Stop. 
And^  as  ft>r  the  Colotrrs^  they  are,  in  my  Opinion,  an  Eflfea  of  the  neigh- 
bouring Mourttains  ;  the  different  Images  of  which,  being  cohfoimded  in  die' 
'V^ater,  make  an  Appearance  of  very  pale  Cotours. 

After  that  the  RJbone  is  entered  into  the  Lake,  he  retakes  not  his  impe- 
teous^  Couife  Kefbre  a  Qtjancr  of  a  Mile's  Diftance  front  its  coming  forth 
^gm,  thai  is,  Tbwt  Geneva.  'And  the  nearer  hecomdsto  that  Town,  th^ 
more  his  Bed  beconnes  narrow,  and  confequently  his  Courfc  more  rapid.  Ye* 
tlu^  Rapidnefs  bach  been  in'  our  times  once  furmbunted  by  Wind,'  and  otic^ 
by  Water. 

In  the  Winter  of  the  Year  1^45.  there  afofe  in  the  Morning,  about  rtme^ 
o^Clock,  fo  furious  a  Wind,  that  not  only  it  uncovered  the  Houfc,  but  alfd* 
laid  dry  the  Bed  of  the  Rhone  above  the  Bridge  ;  fo  that  many,  in  the  View 
ot  all  tlw  Town,  cfoflftd  quite  over  it  (to  the  little  Ifland)  dry  on  Foot,  and  dne 
of  the  Soosrof  M.  D*AuHgny  took  up  fome  Medals,  \frhicH  ht  found  in  his. 
way.     This  Pafiage  was  fretf  during  an  Hour's  time,  at  the  End  of  whicH. 
die  River  letdok  its  Courfe.     At  that  SaSon  the  Water  being,  very  \a^y\ 
and  a  Weft- Wind  to  arrive  at  Geneva^  being  preflfcd  by  the  high  Moun- 
tains, that  bring  it  upon  the  Towa  as  by  the  Nofe  of  a  Pair  of  Bellows,  it 
cametapafe,  that  the  Wind  did  violently  bear  upon  the  Water  near  the 
Bars,  keeping  fufpendcd  the  Water  that  was  beyond,  and'thofe  Waters  that 
were  beneath  running  away  downwards  by  a  Declivity,  and  under  the  Shel- 
ter of  the  HoofeSi     Whilft  I  was  fcrupling  at  this  Relation^  they  brooghtt 
me  Galhfius  his  Commentary  upon  Exodus,  printed  156^;  where  *tis  re- 
corded, that  the  like  Adcident  had  fallen  out  at  Geneva^  at  the  time  whea. 
that  Minifter  lived  there  5  a  South- Weft  Wind  having  made  the  Rhone  td^ 
recoil  into  the  Lake^  and  many  People  having  thereupon  pafled  over  dry  for 
an  Hour's  tirtiCi 

Concerning  the  other  Accident;  you  may  remember  that  the  River -4^^,, 
which  i&  a  kind  of  Torrent,  falls  into  the  Rhone,  about  1000  Paces  beneath: 
Geneva.  In  the  Month  of  December ^  in  the  Year  1652,  the  faid  j^e  did  fo» 
extraordinarily  fwell,  that  not  only  it  oven-run  its  Banks  with  Impetuolity,, 
bat  aMb  interrupted  the  Courfe  of  the  Rbone^  aud  forced  it  to  re-enter  into^ 
the  Lake  for  the  Space  of  14  Hours. 

This  Lake  doth  very  much  abound  with  Fiih,  whicH  have,  as  it  were,. 
cantomzM  tfaemfelves,  and  divided  the  Lake  amon^'them.  The  TroutS  are: 
not  to  be  found  there,  but,  as  hath  been  aheady  mentioned,  in  the  Cur- 
rent of  the  Rhme ,  the  Carps  have  taken  up  their  Quarters  towards  Vewvcsy  ; 
the  Pikes  and  Pearches  have  alfo  their  Habitations  a-part :  But  fome  other. 
Fifhy  that  are  but  Paflengers,  not  living  conftantly  in  the  Lake,^  fpread 
tbemfdves  almoft  every  where  indifferently.  The  great  Trouts  pafs  out  of 
the  Lake  for  4/  Months  of  the  Summer,  and  are  taken  in  Autumn  when 
they  are  returning  thither.  The  Fifliing  is  farmed  out  at  Geneva  y^  and' 
there  areConfcrvasoties^  where  many  of  thcfe  big3r^i^/J  atekept j  among^; 

which^ 
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which  ther^  arc  feme  that  weigh  Fifty  Pouiida.:.  Softefimes  they  catch 
Pihs  there  of  80  Pounds  Weight;  and  a  Pouod  Weight  at  Geneva  you 
kiKm  to  be  18  piuices. 

*  in  the  Months  of  July  and  Augufi  they  fifti  for  the  Fry  of  Pearcbes^  a£ 
a  Time  when  they  are  no  bigger  than  the  fmalleft  Taggs.  Thefe  are'  a  very 
delicious  Difli,  there  called  Milk  Cantons. 

^^^*'A.      XXL  I  have  fcen  many  Water-Fowl  feeding  upon  and  flying  over  the 

S^Taicred  Lake  Avemusy  reported  by  many  of  our  own,  as  well  as  foreign  Writers, 

Robinfon,    ^q  j^jji  gy-^j^  ^j-  ^  Diftancc.     I  obfcrved  feveral  Land-Fowl  alfo  to  fly  over 

'1038. '  ^*  that  Lake,  without  the  leaft  Difturbance,  from  dl  Sides  and   Ends,     But 

peradventure  the  poifonous  Steams  (if  there  are  any  peculiar  to  that  Lake) 

fomctimes  vanifh  and  return  again  5  or  elfe  may  be  altered  by  new:  Egbmims 

intermingled  with  them. 

»#  Lahi  0/  ,  XXn.  The  Lake  of  Mexico  hath  this  of  extraordinary,  and  perhaps  pecu  - 
Modco  jBjr  Y^2LTy  j^^  p^jt  of  its  Water  is  fwcet,  and  the  other  Part  fait ;  which  makes 
to,i3o.p.758  it  believed  to  be  derived  from  two  Sources,  whereof  the  one  holds  fweet  Wa- 
ter, the  other  comes  from  fomc  Mineral  and  Saline  Earth  found  in  the  Hills 
through  which  this  JVater  paflcth,  and  is  impregnated  with  the  5alt  whkh 
is  diflblved  in  its  Courfe ;  Or,  if  it  have  no  peculiar  Source,  it  muft  be,  that 
tJKat, .  which  makes  Part  of  the  Lake  fah^  is  the  Bottom  of  the  Earth  under 
the  Water y  being  in  that  Place  full  of  Salt ;  which  is  confirmed  by  Expe- 
rience, much  Salt  being  made  of  it  every  Day,  of  which  that  City  drives  a 
great  Trade  with  remote  Parts,  even  the  Philippines  themfeives,  whither  it 
is  tranfpprted  in  confiderable  Quantities.  That  Part  of  the  Lake,  which  is 
fweet,  is  ftill  and  quiet ;  the  fab  Part  is  agitated  and  moved  according  as 
the  Winds  blow.  The  fweet  Water  is  very  good  and  wholefome,  breeding 
Plenty  of  little  Fifhes;  that,  which  is  moved,  \s  bitter  Saltj  breeding  no. 
Fiih  at  all.  The  Jweet  JVater  is  higher  than  the  other  and  falls  into  it. 
The  Water  of  the  falt^  Part  is  7  Leagues  long,  and  as  many  Leagues  broad, 
and  hath  above  22  Leagues  in  Compafs  ;  that  oitht. fweet  Water  is  near  as 
big ;  and  the  whole  Lake  conc^ns  about  50  Leagues  in  Cpmpals. 

^  UhmSt        XXIII.  Near  a  fmall  Village  caird  Tuckum^  2  i  German  Miles  difhnt  from 
Dantekk,    Vantzick  Weftward,  there  is  an  Inland-Sea  (made  by  the  meeting  of  3  Rivu- 
yieUUfig  in    jets,  fomc  Springs  from  the  adjoining  Hillocks,    and  the  defcending  Rain 
^^Zat    and  Snow- Water)  of  about  half  a  German  Mile  lorig,  and  an  eighth  Part  of 
Sttbfl^  J  fuch  a  Mile  broad.     The  Soil  of  the  Ground  round  about  fcems  to  be  Sand 
Kirkby',      mixed  with  Clay.     Its  Shore  generally  fandy,  as  is  its  Bottom  alfo ;  its  Depth, 
n.83.p.4096  ^herc  dcepcft,   four  Fathoms ;    but  for  the  moft  Part  but  one,  or  one 
Fathom  and  a  half.      'Tis  ftored  with  wholefome  and    delicate  JFifti,  as 
Pearch,  Roach^  Eels^  ^c.  and  famed  for  a  fmall  Fifh  much  efteemcd  here,  and 
not  much  unlike  a  Pearcb^  only  not  fo  party-coloured,  and  having  a  larg- 
er Head,  proportionable  to  its  Body,  called  the  Coal-pearch.     The  Water  h 
fweet  and  wholefome  j  but, only  in  the  tin:ee  Summer  Months,  June^  Jufyi^  and 

^Urufi^ 
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Al(pf^^  it  faecom»  every  Year,  during  the  dry  Weiih«r,  Gnen  in  the 
Middle  witb  an  Mry  EJlorefcsHce  %  which  gnfcfi  Suiflance^  being  by  fofiMS 
violent  Wind  forced  afhore»  and  with  the  Water  drunk  by  any  Cattle,  Dog, 
or  Poultry,  caufeth  certain  and  fudden  Death  %  whereas  at  the  fame  Time, 
ihat  a  knowing  and  mgenious  Peribn  (who  firft  acqusunted  me  with  it,) 
faw  three  Dogs  killed  with  it,  the  Horfes  that  were  ridden  into  the  f9^a' 
$er  beyond  the  Place,  where  this  great  Suiftame  floated,  drunk  without  any 
nurt  I  and  that  alfo,  during  the  fame  Seafon,  the  footer  in  the  Streams,  (hat 
flow  from  it,  zrt  wbokfme. 

XXIV.  I.  There  is  a  litde  Lake  in  Straberrick  on  the  Lord  i^wrs  Iiands,  Sm» 
which  never  freezes  all  over  (even  in  the  moft  vehement  Frofts)  before  Fi-  uI^^m 
knuaj  \  but  one  Nisht's  Froft  thereafter  will  freeze  it  all  over,  and  two  J*??'^ 
Nights  then  will  make  the  Ice  of  a  very  confiderable  Thicknefs.    I  have  i^c^,. 
heard  of  two  other  Lakes,  one  of  which,  is  on  Lands  belonging  to  myfelf,  n«"4^3or 
called  Lffci  Mmar^  of  a  pretty  Largenefs,  which  fteddily  keeps  the  fame 
Method.    There  is  another  litde  Lake  in  Sfragla/b  at  Glencamcb  on  Lands 
^nging  to  one  Cbiffolm  ,  the  Lake  lies  in  a  Bottom  'twixt  the  Tops  of-  a 
very  h^  Hill,  h  that  the  Bottom  itfelf  is  very  high.     This  Lake  never 
wants  Ice  on  it  in  the  Middle,  even  in  the  hotteft  Summfr,  though  it 
thaws  near  the  Edges :  And  this  Ice  is  found  on  it,  though  the  Sun,  by 
the  Reafon  of  the  Refledtion  from  the  Hills,  in  that  Country  is  very  hot; 
and  Lakes  lying  as  high  in  the  Neighbourhood  have  Do  fuch  JPhaenomenon. 
*Tis  ol^erv^le   alfo,    that    about  the  Borders   of   this    Lake  the  Graft 
keeps  a  continual  yerdure^  ai  if  it  were  in  a  coftftant  Sjpring,  and  feeds 
and  fattens  Beafts    moft  in  a  Week    than  any    other  Gra&  doth  in  a 
Fortnight. 

Our  famous  Lake  Hefs  never  freezes  i  but,  on  the  contrary,  in  the  vio^ 
lentcft  Froffls,  the  greater  Clouds  of  Steams  do  ariie  from  it.  And  I  re- 
member, that  at  two  feveral  Times,  I  being  at  tnvefnefs^  walking  in  the 
Evenings  along  the  Bridge  over  the  RiVcr  Ntfs^  a  Mift  of  thofe  Steams 
coming  from  the  Lake  and  falling  down  to  us  over  the  River  (for  there 
was  no  Mift  in  any  Place  thereabout  but  on  this  Lake  and  River  only) 
our  Hair  became  all  white,  like  the  Whitenefs  of  a  Hoar-Froft,  but  it  was 
foft  and  warm ;  and  this  was  in  the  midft  of  Summer  and  in  warm  Evenings. 
Hq&ot  George  Mackenzy  (who  lives  ziJiroernefs)  told  mei  that  he  obferves 
Rofematyj  though  uncovered,  to  continue  in  the  Gardens  about  that  Lake's 
Side,  notwithftanding  the  laft  Winter's  long  and  Violent  Frofts  ;  whereas 
a  far  lefs  violent  Winter  ordinary  kills  all  the  Rofenutry  which  is  in  Gardens 
that  lie  in  warmer  Places,  add  at  the  Sea-fide :  And  though  I  live  near  it, 
and  in  a  better  Soil  and  warmer  Situation,  yet  any  H^hter^  more  than  ordi* 
nary  cold,  kills  my  Rafemary^  though  covered  over  with  Straw  and  Liiier. 
This  he  attributes  (and  I  think  on  good  Ground)  to  the  Warmth  occafioned 
by  choie  Steams  that  frequendy  arife  from  that  Lake, 

In  Glevefyj  at  a  Place  called  JcbignigUum^  there  is  a  little  Rivulet,  which  fp 
turns  Hblh  into  a  greemjb  Sttmey  that  Uiey  ordinarily  make  Moulds  of  it  foi: 
cafting  of  Balls  for.Fuzees,  ami  Tinkers  thAc  work  in  Brais  make  both  their 
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Moulds  and  meldng  Pots  of  it,  and  Wmtn  their  round  Wharls  for  fpiti^ 
ning.  May  it  not  be,  that  by  the  long  InfuOon  in  Water ^  defcending  froAri 
HiUs,  which  perhaps  abound  in  Marie,  capable  to  be  difiblved  into  fmall 
Particles  by  the  conftant  valhing  of  the  Water  j  may  k  not  be,  I  fay-,  that 
thefe  little  Particles  do  intrude  into  the  clcanfed  Pores  of  the  Hplfy^  and  io 
make  up  that  foft  Stone?  And  any  thing  ligneous  remaining  of  the  very  hard 
Timber,  being  all  incruftated  with  this  Marie,  may  it  not  thereby  be  guarded 
from  the  Aftionof  the  Fire  ? 
By  Mr.  ja.  2.  The  Lake  Nefs^  according  to  Highland  Tradition  and  Bards,  has  its 
'*54.p.»3o  ^^"^^  ^^^^  ^^  W^*^  ^"  J^'^fi>  ^^^^  ^l^at  fix^d  a  Colony  in  Strdtbari^^  with 
DornadiUo  his  Wife.  The  Promontory,  upon  which  he  had  his  Refidence,  is 
to  this  Day  called  Bonn  Deamill\  and  he  being  the  firft  that  ever  offered  to 
fet  out  Boat  or  Barges  upon  this  Lake^  it  is  after  him  called  Locb-Nefs.  It 
is  24  Miles  in  Length,  and  in  mod  Places  two4n  Breadthi  One-  George  Scot, 
tried  500  Fathoms,  and  Capt.' Or/^»  a  whole  Barrel  of  Plum^inc,-  bttt  found 
no  Bottom.  The  Banks  of  this  Lake  afcend  high  and  mountainoiis,  with 
Woods.  The  Lake  aevcr  freezes,  which  is  imputed  to  the  niany  great  Springs* 
and  Fountains  in  it  -,  the  only  Filh  in  it  is  Salmon.  This  L^ke  Nefs  difchar* 
ges  itfelf  in  a  River  of  the  fame  Name,  fix  Miles  in  Length,  which  runs 
flowly,  yet  never  freezes,  but  (fill  fmoaks  with  Froft:  And  from  this 
£moak  is  fpread  a  Fog  over  all  the  adjacent  Country. 

On  the  Side  of  Locb-Nefs  ftands  the  famous  Caftle  of  Vrqjbart  upon  a 
•Rock  ;*  the  great  Ditch  round  it  was  for  the  moft  Part  cut  out  of  the  Rock, 
«nd  received  the  Water  of  the  Xake.  This  Caftle  confifted  of  feven  great 
Towers,  and  'tie  faid  was  built  by  the  CumkeSs^  but  had  its  Overthrow  by 
King  Edward  the  firft  of  England-,  and  nothing  remains  now  but  one  Tower 
totheEaft. 

To  the  Weftward  of  this  Caftle  about  four  Miles,  upon  the  Side  of  Locb- 
NefSj  ftands  that  great  Mountain  Meal  fuor  vonny,  of  a  roUnd,  neat,  high. 
Shape;  it  will  be  two  Miles  of  perpendicular 'Height 'from  the  Lake,  Up- 
on the  very  Top  of  this- Hill  there  is  a  Lake  of  coW  frefh  WAtcr,  abouc 
30  Fathoms  in  Length  and  Tix  Broad,  no  Courfe  or  Stream  running  to  it  or 
from  it.  1  plum*d  with  loo  Fathom  offmall'Line  but  could  find  no  Boc* 
torn.     It'isalwayi  equally  full,  and  never  freezes. 

About  23  Miles- Weft- fi-em  the  End  of  the  River  of  Ncfs^  there  is  a 
Foreft:  called  Jfaruck,  iti  Vfhkh  there  is  a  Mountain  cslWcA  Glenin-tea  \  and 
en  the  North- fide,  under  the  Shade  of  a  great  flopingiRock,  ftands  a  Lake 
of  frefh  Water,  called  Locban-Wyn^  or  Green- Lake,  i8  Foot  in  Diameter, 
about  a  Fathom  deep.  This  Lake  is  always  covered  with  Ice,  Summer  and 
^Winter. 
Jbbttgii  XXX.  I.  It  is  generally  agreed  by  all   the  Inhabitants  thereabouts  that 

X^^  th  ^^S^J^^^S^  h^s  a  petrifying  Quality :  But  that  no  Wood  will  petrify   in 
M^.  wm.  it  except  Holly,    It  is  alio  afibrted  with  fome  Probability,   that  the  Earth 
••\5S^"55»  ^^^^^  ^^^  Lough  iias-  this  petrifying  Quality :  For  I  am  certainly  informed, 
t\-\H  a  Gentleman  of  the  County  about  i\i\sXough,   a  little  before  the  Ke- 
bcftfon,  cut  down  ibme  Timber  for  building, 'and  amcpgft  others  cut  down 
'  •  a-large 
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iUrge  Hotfy  Tree,. but  being,  diverted  by  die  Rebellion  from  building,  his 
Timber  lay  on  tte  Gromjd  in  the  Place  where  it  w^as  fell'dj,  upon  the  Banka, 
of  the  Loughy  all  the  mifrraHe  Time  of  the  War,  'tUl  at.laft  the  Kingdom 
being  fettlcdy*  the  Gentleman  went  to  look  for  hte  Timber,,,  and  found  the 
other  Timber  overgrown  with  Mofs,  and  the  Holfj  petrified,  tho**  the  Wa- 
ter qF  the'  Lcygb  had  never  reached  it. 

And  perhaps  the  Holly  itfcif,  that  grows  upon  the  Banks  of  this  LougB^ 
may  be  more  ape  to  be  petrified,  than  the  fame  Woed  ^growing  other 
where,  and  brought  thither,  and  put  into  the  ILougb ;  for  certainly  if  the' 
Ground  has  this  Quality,  this  is  very  likely  to  follow. 

That  what  we  call  L/sugb  Ncagb  Stone^  was  once  PVoody  is  mbft  probable 
on  thcfe  Accounts.  Ftrjl^  It  will  not  ftir  with  Acids.  2.  It  will  burn  and 
flame,  and  the  Smoak  of  it  fmells  like  the  Smoak  of  Wood.  ^3-  WheR 
burnt  it  betrays  the  very  Grain  of  Wood  with  th^  other  Vcflels'bclonginff 
to  V£getables.  4.  I  have  many  of  them  of^varlous  Degrees  of  Pdrification^ 
fomc  that  have  clearly  loft  the  Colour  of  Wood,  and  are  become  pcrfedtly, 
Uack,  and  very  hard  \  others,  that  are  not  fo  black  nor  hard  s  but  bne  mor^ 
cfpecially  was  fent  me  about  a  Year  ago,  which  is  a  Parallelopiped  of  a- 
bout  4  Inches  long,,  and  an  Inch  thkk  ;  cut^  Tfuppofe,  whilft  Wqod^  in  that 
Shape  purpofcly,  whofe  outward  Coat  is  very  black,  and  finooth;' but  this 
is  merely  fuperficiaJ,  for,  being  cleft  Jongwife  through  the  Middle,  (which 
it  fuffered  w  jmore  eafily  than  that  which  is.  .riiore  throughly  petrified)  t 
^here  difcovered  the  whole  Body  perfe&ly  of  the  Colour  andGramofi^iS?^, 
for  I  can  fcrape  it  with  my  Naail ;  but  what  wa^  moft  furprtzirig  in  it  wasi^ 
the  Difcoveryj  of  the  Pitby  as  plainly  and  as  perfeftly  diftin6b  in  Colour  and 
Texture  fron>  the  .reft  (but  it  alfo  was  pctpned)  as  it  could  ^ffibly  have|beea 
fcen  in  the  natural  Wood. 

I  never  have.fcca^or  couldjiear  of-any  Part  of  the  Stone  in  the  lealjk  re- 
iembling  Iron.  .     '  .  '    'i 

I  have  ufed  fome  Endfeavoyrs  >o  procure  a  Fiece  of  this  Lough  Neagp 
Stone  to  which  the  Wood  was  yet  faftened,  but  I  never  coiild  attain  it,  tho* 
fomc  aflert  they  have  feen  Pieces  two  or  three  Fpot  long,  with  about  eigjit 
or  ten  Inches  of  iS/^^,^,  and  the  reft  Wood.  I'ho'  I  am  apt  to  believe  this 
.may  be  ftretching  the  Matter  too  far^  for  I  conceive  that. that  riumour  th^t 
petrifies  one  Parf,  when  it  begins 'to  operate^  ^infinuates  ttlelf  fooh  through- 
out the  whole. Body.  . ;  .  .  .   -    . 

'Tis  obferved  that  this  petrifying  Quality  is  hot  equally  ,diflfufed  throiigh- 
x)ut  the  whole  Lough  (which  is,  about  15  or  j 6  Miles  long,,  and  ,8  or  9  Miles 
broad  in  all  Places)  but  is  moft  ftror^  about  that  Part  where  the '  Pkck  Wa- 
jcr,  (a  River  fo  called^  empties  jtfelf  into  this  Lougb^  that  is' about  the 
South  Weft  Corner.;  as  likcwife  it  is  faid  to*  be  more  ftrange  about  the 
Edges  of  thtX^gb^  than  farther  into  the  Wafer. 

1  have  f-^und  upon  Trial,  that  this. Stone  fs  not  Magn^Hcalj  for  it  will  not  ii.x66.p.Sio 
.ftir.a  Netdky  or  Steeljilirigs^  neither  will  it  apply  to  die  Magnet^  in  Poiwder 
•or  Calcined.  , 

T  t  2  Upon 
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Upon  farther  Trial  I  find»  that  though  it  will  not  apply  t*  tlie  Mfgiut 
Crudej  yet  being  Calcined  it  applies  moft  briskly:  The  occaCon  of  my  for* 
mer  Error  being,  that  1  did  not  Cakine  it  long  enough. 
BfMr.TA-  2.  No  Experiment,  or  Obfervation  yet  made,  (that  I  can  hear,  of)  can 
rSJi?'  P^^^^  ^^^^  ^^^  ^^i^  ^^  J^'y  ^he  Quality  of  petrifying  Wood  j  or  that 
iioS.  the  ff^ater  does  any  way  help  or  promote  the  Petrification.  On  the  con- 
trary, a  neighbouring  Gentleman  of  good  Credit  and  Worth,  about  19  Years 
ago,  ftuck  two  Holfy  Stakes  (a  ff^ood  which  all  agree  will  fconeft  petrify 
in  this  Lough)  in  two  fevcral  Places  of  the  Lougb^  near  that  Place  where 
the  upper  Band  enters  into  it ;  and  that  Part  of  the  Stake,  which  for  fo- 
long  Time  has  been  wafhed  by  the  PTateTj  remains  there  without  any  Al- 
teration, or  the  leaft  Advance  towards  Petrification.  It  is  reported  indeed 
that  the  fF/iter  has  this  Virtue,  efpecially  about  thofc  Places,  where  the 
Slack  U^aier  difcharges  itfelf  into  the  Lake :  But  it  feems  evident  from  the 
Very  Nature  of  liquid  Bodies,  that  any  Virtue  received  in  one  Part  muft 
neceflarily  be  difFufed  through  the  whole,  at  leaft  in  fome  D^ce  5  and 
therefore  there  is  good  Reafon  to  believe,  that  the  Water  is  wholly  deftitute 
of  this  petrifying  Quality.        ^ 

But  that  this  Virtue  is  certainly,  if  not  only,  in  the  Ground  or  Soil,  I 
judge  for  thefe  Reafons  ;  that  there  are  many  Stones  turned  up  daily,  dpeei- 
ally  at  their  breaking  up  new  Ground,  which  we  cannot  in  any  Probability 
think  were  brought  thither  :  They  are  crften  found  at  two  Miles  Diftanoe 
from  the  Lougb^  ftldom  farther,  in  great  Numbers,  and  very  deep  in  the 
Ground  i  and  a  Gentleman  (on  whoTe  Credit  I  received  the  Information) 
faw  a  Stiinip  of  a  Tree  digged  out  of  the  Ground  at  a  fmall'  Dift^ce  from 
the  Lough^  which  by  hand^g  of  it  he  found  to  be  petrifyd :  He  affined 
me  the  Roots  and  all  were  Stone,  and  altogether  like  thofe  Stones  that 
are  ordinarily  found,  and  go  by  the  Name,  of  Lougb-Nee^b  Stones,  This 
Gentleman  was  of  Opimon  thefe  were  Lapides  fui  generis^  'till  this  Obfer-^ 
vation  convinced  him.  And  that  thefe  Stones  were  once  Wopd,  is,  I  thmk, 
>er5r  certain,  for  they  (hew  the  plain  Vefiigia  of  Wood  ;  they  likewife  bum^ 
chave  •,  JR/Z^^i  of  this  Stane  thrown  into  the  Fire  emit  a  fragrant  Smell ;  and 
;^they  cut  kindly  with  a  Knife,  though  not  fb  eafily  as  other  Wood. 

That  not  only  Holly^  but  alfo  other  Wood  has  been  petrified  about  this. 
Xcugb,  and  in  the  Soil  adjacent,  I  have  fufHcient  Grounds  to  conjefture  on  dii* 
Account;  JDecaufe  fome  Fifhcrmen,  being  Tenants  of  a  Gentleman  from  whom 
1  had  this  Relation,  told  him,  they  had  found  buried  in  the  Mud  of  this^ 
Lougb  great  TreeSy  with  all  their  Roots  and  Branches  petrified -^  ^nd  feme  of  that: 
TBigncfs,  that  they  believed  they  could  fcarcely  be  drawn  by  a  Tcani  of  Ox- 
'  en.  They  broke  off  feveral  Branches  as  big  as  a  Man^s  Leg,  and  many  big- 
ger, but  could  not  move  the  great  Trunk.  By  this  Bulk  of  it,  I  guefs  it  to  be 
Oak^  no  Trees  in  that  Country,  thefe  excepted,  growing  to  that  prodigious 
Bignefs;  at  leaft  *tis  certain  that  Holfy  never  grows  to  that  Bignefs. 

Two  Gentlemen  of  the  North  told  me,  that  they  themfclves  had  fecn  the 
feme  Body  partly  Wood  and  partly  Stone :  But  the  only  Reafon  for  think- 
ing  foj  being  the  Diveifity  of  Colouis,,  which,  might  well  enough  proceed 

from. 
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fmm  thtnX  Degrees  bf  Pfetrlficariorif  wc  may  properly  thmk  them  decdred  v 
for  dicy  made  no  Experiments  On  that  t^art  which  tncy  reputed  ff^ooJ. 

The  Bark  is  never  fbupd  petrified;  as  I  am  informed  by  a  diligent  Inquirer^ 
but  often  fomediiiig  rotten  about  the  Stone  anfwerable  to  the  Bark. 

XXVI.  A  Gentleman  tells  me,  that  he  hath  met  with  a  Place  in  England^  i  .^ 
wbeie,  dK)*  there  be  no  petrifying  Springs  (for  that  I  particularly  asked)  Wcod^%^^ 
is  tunied  into  Stone  in  the  fandy  Egrth  irfelf,  after  a  better  Mapner  than  by  ■.♦.^im* 
any  Water  I  have  yet  feen.  I  find  it  to  be  a  very  odd  Subftancc,  wondcr- 
fafiy  hard  and  fixed.  Here  is  a  certain  Stone,  that  is  thought  to  \yt  petrify^ d 
Baniy  being  in  Shape  like  a  Bone^  wjth  the  Marrow  taken  out ;'  but  with  a 
fit  Menftruumy  I  found  that  I  could  eaffly  diflTolve  it,  like  other  foft  Stones^ 
And  poflTibly  it  may  prove  as  fit  as  OfitocoUa^  for  the  feme  medicinal  Ufes. 

XXV  n.  From  th^  But  of  ^  grcwirig  Elm  near  ff^adUy  (a  Mile  from  Far^  ft  ^^h- 
rington  m  Berks}  one  of  the  Ij^cading  Claws  having  been  formerly  cut  off  ^,*'^.''p;3^^ 
Widi  an  Axe,  that  Part  of  the  But  from  whence  the  fame  was  fevcted,  being 
about  it  Foot  above  Ground,  and  inward  within  the  Tnnrk  6f  the  Tree,, 
hath  contrafted  a  petrify'd  Cruft;  about  the  Thicknefs  of  a  Shiffing  all  over 
tilt  woodj Part  withiti  the  Bark;  the  Marks  of  the  Axe alfo  remaining  very 
confpicuous,  with  this  petrify'd  Cruft  upon  It. 

XXVIIf    We  have  .fome  Waters  i^^  Scotland  that  pe&ify.     Upon  the  {J^^ 
North  Side  of  the  Ftrti'  of  Fortb,  fome;'  8  Miles  from  the  City,  there  is  a  saiimd'  fy^ 
Cove  clofe  upon  the  Sea,  the  Roof  of  which  is  Covered  with  ^Stalagmites  a  |^f^'^ 
Foot  deep,  like  the  Fringe  of  a*  Bed  ;  the  upper  Coat  is.of  a  Sea-colour,  the  p,  $«• 
Juice  is  as  white  as  the  SalPrunelU-,   the  Water  which  droppcth  from  it,. 
tf  it  touch  the  Skin,  maketh  it  fmart.     Near'  to  this  fame  Cove,  1s  a  Piece  pf 
an  hollow  Rock,  which  within^  from  the  Top  to  the  Bottom,  is  ftill  of  fa- 
many  Orders  of  Columns,  refembling  the  Pipes  of  a  Church  Oi^gan,  and  fome 
of  different  Figures,  I  broke  a  fm^l  one  and  found  it  fomewhat  hoUpw  m- 
the  Middle.     All  the  Ground  in  this  Place  is  full  of.  Bme-pH^ 

XXIX.  As  ?  travelled  ovet  Stanemore  In  Yorkftnre^  I  obferved*  the  River  Tir  «i«*r 
Greatab^  (a  River  about  half  as  big  as  Cbarwel  at  Oxford)  run  under  Ground  Sl^*^^' 
fef  about  a  Mile,  fo  that  we  paffed  over  it  dry  Foot.     The  Paflage  linder  Crwnd,  h 
Ground  is  but  narrow  j  fo  that  in  Winter  ^hea  the  Streams  are  high,  Jt  ^'dflaej 
keeps  the  Channel  above  Ground.  P'7»9. 

XXX.  At  feme  Leagues  Diftance  from  GottenhirgB  in  SkJoede?fj  ^^^^^^^^ '^^^^ 
ruflies  down  from*  a'  prodigious  high  Precipice  into  a  deep  Pit  with  a  terrible  blrgh  ^iw^ 
Moife,   and  fuch  a  mighty  Force,  that  the  MalVs  (which  are  floated  down  this  %J^/^^ 
River  to  Gottenhurgb)  ufually  turn  topfy-turvy  in  their  Fall,;  and  do  often  fly  ^^.^.^.1^% 
DO  Pieces  when  daflied  againft  the  Surface  of  the  TVater  in  the  Pit;     This  oc-r 

€«rs  if  the  A/tf^faDs  fide- ways  upon  the  Heater :  But  if  they  fall  end  ways^  they 
dive  fo  far  under  Water,,  that  (according,  ta  my  Information^  they  rife  not 

agaia^ 
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again  for  %  Hour  5  -othcrjs  4  Hour  ;  fcvcral  J  of  anifoqr  1  andftMne  a  wIkA 
'  Hour  and  upwardis.    .The.  Lake  or  Pk  into  which  they  laJLhas  been  ofeji 

foynt^c^  wth.  a  Line  of  fomc 'huadre^  Fathoms  l^ngj*  fame- npvcr  could  they 
*  find  any  Ground.  ,       ^    «    '  » 

aSi^h^^ ..  XXXL  .TW  it  be  commonly  reputed  pecuUar^to  t\\t^hme$  fl^/^r- alone, 

,\^  AniMg'^upbrt  ftinkipg,  to  be  recoverable  or  portable  again;  I  can  affirm,  upon  rpy  own 

if*^,'^^^  g^^^Knpwledge,  .  that  Water  taken  a-board   it  New-London  in  New-EftglanJ^ 

;tho*   in   8   Days  time  it  Jftunk  intolerably,' yet  when  we -came  to  yirgima^ 

'it  recQvcijed  fo  perfectly;  tijat.  I  ipadeno  fcruple  t?  drmk  of  it  in  HaHbour, 

"even  when .  w^  bad  frelh  Water  ne^jply  brought  from  Shore  5  -nor  could  I 

eafily  perceive  it  had  apy  .Relii5ts  of  its  Jace,  Corruption* 

?"a^M      XXXil.  I.  In  the  fiegmmng  of  Jufy  1678,  after  fome gentle  rainy  Days, 
^Z  M.  pI?^'  which  had  not  vfwelled  the.  Waters  of  the  Garonne  more  than  ufual,    one 
^?i'"*»*% Night  this  River  fwellcd  all  at  once  fo  mightily,  that  all  the  Bridges  and 
''"  '"   '"'"  yMi^s^  above  Tgloufe  were  carried  away  by.  it.     In  the  J^l^ins  which  were  be- 
llow tlii$  Tpwn,  the  Jnlia^icants  who  had  buHt  in  Places  .which  by  long  JSl- 
'j)erience,,they  had  foiindTafe*  enough. from  any  former  Inundations,  were 
by  this  furpriz'd,  foipe  were  drowned^,  together  with  their  Cattle^  others 
had  not  faved  themfelves  but  by  climbing  up  Trees,  and  getting  to  the 
Tops  of  Houfes  •,  and  fome  others  who  were  looking  after  their  Cattle  in 
..    the.. Field,  warned  bytlic  Noife   ^hich  this   horrible  and  ^rious  Torrent 
-*  ,>of  Water  (^rov^fling  towards  chem  witK  a  Swiftnefs  like  that  of  the  Sea)  in 
'i-y.,  w   I  \Brefaigne  he  oceans,  ..made  at  a  Diiftance  -could  not  cfcape  without  being 
:t.-.r  .'...• '^)vet;taken,  thoqgh  they  ficd  with.  much.  Precipitation ;    This  nev^rthelefs 
'    •  '    .did  pot  laft  ^m\y.  Hours  witli  this  Violence. . 

At  ih^  Jaihe  time  cxaftly^ .  the  two  Rivers  of  Jdour  and  Cw^,    which 

'hllfror^^hi^'P^rene^^^  HillSj  ^  well  as  tlie  Garonne,,   and  fome  pther  little 

'^T^\vcn6(  pdfchfig^^^^  their  Source  in  the  Plain^  as  the  Ginume^ 

the  Save^\ztid  tnt  Raty  oveiflowed.  after  the  lame  Manner^  and  caufed  the 

^  fame  Devaftatibns.     But  this  Accident  happened  not  at  all  to  the  ^ude^  the 

jiriege,  or  the  Jrijej  wbicK  come  from  the  Mountains  of  Fcix^  only  that 

^  ^  ._  .:Xh^  had  more  of  the  faflnie  than  thofe  of  the  Ccnferuni^  the  Comminge^  and 

..^f  ..,..    the  Bigorre, 

.  M.  MarteU  by  the  Order  of  M,  Foucauh^  hath  fearched  after  the  Caufe 

.'.     of  this  D^/«^^-,.  being  ajQufed  that  itmuft  have  had  one  very  extraordinary. 

For  all  wTio  had  fcen  the  Circumftances  agreed,  that  it  had  rained  indeed, 

but  that  the  Rain  was  neither  fo  great,  nor  laired  fo  long,   as  to  fwell  the 

Rivers  to  that  Exceis,  or  to  melt  the  Snows  off  the  Mountains. 

But  the  ;iVi?/«r^  of  thefe  Waters,  and  the  Manner  of*  their  flowing  from 

the  Mountains,  confirmed  him  perfeftly  in  his  Sentiments.     For,    1^  The 

Inhabitants  of  the  Lower  Pyreneafis  obferved,  that  the  Water  flowed  wkh 

^•,      "    '    Violence  frpm  the  Entrails  oi  xhe  Mounicim^  about  which  there  were  opened 

'feveral   Channels,   which  forrning  fo  m^ny  furious   Torrents,  tore  up   cbc 

Trees,  the  Ekrth,  and  great  Rocks,  in  iiich  narrow  PJaccG  wl;^re  they  fcnwd 
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not  a  Pafl&ge  large  enough.  TThc  Water  alfo  which  fpouted 'froih  all  tfe 
Sides  of  the  Mountain  in  innumerable  Jets^  which  Med  all  the  Time  of 
the  grcateft  overflowing,  had  the  Tdle  of  the  Minerals?. 

2.  In  fome  of  the  Paffages,  the  Waters  were  ftinking,  a»  when  one  ftirs 
die  Mud  at  the  Bottom  of  die  mineral  Water,  in  ifuohSort,  that  the  Catdc 
reftifed  to  drink  of  it,  which  was  more  particularly  taken  norice  of  at  Lcnh' 
he7^  in  the  overfcwing  of  the  Save  (which  is  one  of  tlie  Rivers)  where 
the  Horfcs  were  eight  Hours  thirfty  before  they  would  endure  to  drink  it. 

3.  The  Kftiop  of  Lombez  having  a  Defire  to  cleanfe  his  Gardens,  which 
the  Sav^  paffing  thorough  by  many  Channels  by  this  overflowing,  bad  filled 
with  Sand  and  Mud  ;  thofe  which  entrcd  th^m  fdt  an  Itching,  like  to  that 
which  one^fcels  when  one  baths  in  Salt  JFdter^  or  walbcs  one's  fcif  with  fome 
ftrong  Lixivial.  This  Itcbiytg  could  not  be  produced  by  either'  Rain  or  Snov$ 
Water,  but  by  forte  mineral  Juice^  either  Vitrtoliek  or  Aluminous^  which  the 
Waters  had  diflblved  in  the  Bowels  of  the  Mountains ^  and  had  carried  along, 
with  it  in  pafliing  through  thofe  numerous  Crannies. 

•For  thefe  Reafons  M.  Martel  believes  the  true  Caufe  of  this  overflow*- 
ing  to  be  nothing  Ak  bu^  fubterraneous  Waters.  And  to  explam  the  Means 
of  this  Irruption^  he  fuppofes  that  there  is  in  the  Earth  a  great  Number 
of  Bafons^^  Cavities,  or  great  Receptacles  of  a  vaft  Extent  full  of  Water, 
from  which  by  diverfe  IflUes  into  lower  Pafl[kges- there  gets  and  runs  out  Wa- 
ter enough  10  furnilh  that  which  runs  above  the  Earth,  during  the  Seafons 
th^t  it  rains  litde  or  nothing. 

One  cannot  well  doubt  of  theTrutk  of  tins  Suppofition^,  if  hp  ccmfiders^ 
I.  That  in  Mines  as  well  as- in  PitSy  the  more  one  digs,  the  more  abundance 
of  Wafer  is  met  with.     2.  That  there  are  Rivers  that  the  Eartb  fwallows^  as 
that  of  Guadalquivir  in  Spain,  and  others  that  gulh  out  of  it  -complete  Riversi . 
3.  That' there  are  Gulpbs  in  diverfe  Parts  of  the  Sea.     4.  That  there  are 
Lakes  ^\tho\:ki  Bottoms,  confondnttovfhat  P.  Kircber  remarks  in  hisMcndus 
Jubterraneus,  which  dimiralh  not  at  all,  and  yet  receive  litde  or  nothing  of 
Water  from  above.-    Such  as-  are  in  the  fame  Pyrenean  Mountains  in  the  Lakt 
of  Berwale  of  BarhiaUy.  and  St.  Pei     5;  And  to  conclude,  That  there  are 
found  in  Caves  vaft  fubterraneous  Lakes ;  as  ainongfl:'  others^  that  in  a  Cave 
near  Grenohlty  of  which  Framis  the  Firft  had  the  Curiofity  to  defire  to  know 
the  Extenty  having  caufed  a  Boat  te  be  made  for.  this  Purpofe.     Hence  wc 
muft  conclude,  that  the  inner  Parts  of  the  Earth  are  like  a  Spunge  dipped 
in  Watery  and  fpaked*  oa  every  Side*,  of  like  our  Body  filled  with  differing, 
Yefiels  which  are  the  Canals,  through  which  the  Blood  is  communioated  to 
the  whole  Body. 
This- being  fo,  'tis  not  at  all  diflicult  to  tinderftand  how  Ae.  Earth  thus  con-^ 
[       ^tuted  may  fuffcr,  in.Procefs  of  Time,  great  Changes  within  its  Bowels,  as 
I       well  as  on  its  Superficies,  where  the  Parts  of  Mountains  and  vaftly  great  Rocks 
t       leparatii^  and  tumbling  down,   crufli  fomctimes  whole  Towns,  as^ithap-^ 
pened  in  the  Year  1618,  to  the  ^own  of  Pleurs  in  the  Vaholen,  by  the^Fall  of. 
a  Rock  which  hung  over  that  Town.  This  Matter  is  more  eafily  to  be  done  in . 
the  Bowclstof  the. £^/i&„becaufo  th<^  Waters  or  JjAterraneous  Rivets  do  foaky. 
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m4  V7  <^^^  imdormine  th^  Parts  of  the  Em'th^  which  uphold  the  heavieft 
MotMoinsi  whence  it  muifi:  neoefTarily  follow,  that  thefc  iame  Mmntaim 
tnuft  fink  down  in  Proportion  to  the  Mafs  thejr  have  loft.  And  *tis  certain 
that  ibmewhat  bke  this  happened  in  tbefe  Mountains^  for  the  People  which 
inhid^ced  thofe.  Parts,  have  feen  the  Eiortb  cleft  in  diverfe  Places,  and 
have  (^ferved  ^fo,  that  in  fome  Places  there  have  happened  Fctmderijigs  oi  the 
£arib  for  a  very  confiderable  Extent,  one  Part  of  the  Mumiain  bdng  fepwra- 
iedj  funk  down,  whkrh  appeared  by  the  profound  Ckfts  many  Feet  deep,  but  of 
little  Breadth.  So  this  Mafi  of  the  Mountain  in  itsfiuHng  all  at  once  upon  the 
Water  oi  tix^Culphsox  fubttrraneeus  Lakes ^  which  are  under  the  h^heft  Py- 
rehean  Mounts^  in  all  the  Extent  they  take  up  from  Le  Poix^  even  to  B^rn^ 
^o  force  the  Water  to  guih  out  altogether  with  great  Violofice  to  the  fame 
Oiancicy  with  the  Bulk  of  that  Part  of  the  MountM  which  is  fettled  in  the 
fuiterrmums  Lakes^  wltich  is  the  Caufe  of  this  prod^ous  ovcrfk>wing. 

But  that  which  will  not  fuSer  me  to  doubt  at  all  but  that  there  was  fome 
iixch  fubterraneous  tumbling  down,   is  this,  that  three  ikfe»/j&x  after  this  furi- 
ous Inundatim^  that  is  to  fay,  about  the  end  of  September^  there  happened  a 
fecond  averfhwing  in  fome  Places  near  to  thofe  where  the  firft  happened, 
which  made  alfo  great  Spoils  partkularly  that  which  came  from  the  River 
•of  Ariege.    And  'twas  then  remarkable,  that  a  Fountain  that  runs  &om  a 
Rock  upon  the  Lot^  near  the  Caiors,  confiderable  for  the  Abundance  of  its 
Water  which  turns  three  Mills  at  its  very  Source,  became  all  red,  which  was 
never  feen  before  in  the  Memory  of  Man. 
STi^ote      ^"  ^^  ff^tlUam  Dalfy^  an  able  Miner,  beii^  employed  at  Week  in  Gloc^er- 
%f%x^l  fyjbire^  about  two  Miles  from  Kenyfham^  to  renew  an  oU  Work  which  was  about 
^Mt^h'  ^^  P'^J^  deep,  and  was  more  than  hatf  full  of  Water  y  he  drew  what  he  could 
04f^.p.6.  put  with  a  Bucket y  and  then  he  went  down  into  the  Mne^  to  dear  out  the  Re- 
mainder.   Haviiig  ftood  in  the  Water  fome  Days,  his  Legs  b^n  to  itch  ex- 
cieamly,  and  iwelled  very  much,  and  at  length  broke  out  into  Sores.     I  en- 
quired of  him  how  the  Ore  lay  in  its  Mne^  and  he  told  me  the  Vein  of  Ore 
:grew  in  the  Middle  of  a  Vein  ^Sulphur  (as  he  called  it)  that  is,  Adarcbqfiies^ 
which  was  about  a  TarJ  wide ;  jfrom  this  I  eafily  gathered,  that  the  Waterr 
m  the  Mine  having  ftood  a  }on^'Time  on  that  large  Bed  of  Marcbafites^  was 
ifaongly  impR^gnated  with  the  Vitriolate  Saks^  which  abound  in  them,   and 
was  the  Caufe  ^the  itching  mdfwelling  of  his  Legs. 

Jnjwm^  XXXIIL  June  26th,  1680.  An  Inundation  happened  not  far  from  Lon£on^ 
bS/V^.  ^O  ^  Irekmdy  more  monflxous  than  that  in  Gafcofgne.  'Tis  fufpcAed  that 
H«i,  Fh.  both  proceeded  fi-om  fome  extraordinary  Change  in  tht  fubterranecus  CaiT^ems 
CoU.ii.p.i.^j:  thofe  Hills  fiom  whence  the  Water  gulhed^  very  few  Mountains  bdng 
without  them. 

^•uDdatiflBs      XXXIV.  I.  The  Inbabitants  of  KettkweU  and  Starhtton^  in' Craven^  in 

hM^tj^.^^^C^^^ofrcrk,  fuffered  a  very  great  Lofs  in  June  1686,  by  a  fuddea 

n^s.M«s  Overflow  of  Water.    The  Towns  are  fituate  under  a  great  Hill  on  the  Eaft  and 

Weft  y  the  Country  is  very  mmmtcdmus  and  4-9^^.    The  Defcent  of  Jtain 
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was  after  a  Thuhder-clap,  for .  about-  the  Continuafice  ot  an  Hour  and'  half, 
with  extraordinary  Violence,  and  by  fcVcral  Ey^-Witncfles  the  Rock  on  the- 
Eaft-fide  open*d  vifibly,    and  Water  they   behdd  thence  into  the  Jir  the 
Height  of  an  ordinary  Church-fteeplc,  fx)  that  th^ 'Current  of  Water  came* 
down  the  Hill  into  the  refpedtive  Towns,  as  In  crie  entire  Body,  and  with  a' 
Brea^  as  if  it  would  have  drowned  the  whole  Town,  feveral  Houfcs  were 
quite  demoliflied,  and  not  a  Stone  left  t  others  Ravelled  to  the  Chamber- 
\\1ndows-,  fome  Inhabitants  driven  until  this  Day  from  their  Habitations,' 
the  Current  of  the  Water  running  thro*  th^ir  Houfcs  j  mighty  Rocks  defccnd- 
cd  from  the  Mountains  into  ih&  VaUey^  and  there  lay  un moveable  ;  many; 
fair  Meadows  covered  with  Saftd  and  Stones,  that  the  Worth  of  the  Soil] 
will  not  regain  the  fame  j  Houftiold-goods  taken  away  into  the  great  River ' 
of  Wbarfe^  and  fd  loft,  befides  many  quick  Goods.     The  Lofs  reputed  to ' 
be  many  thoufand  Pounds;  many  Families  quite  ruined,  others  in  Part  only. 

There  have  been  two  other  Floods  fince  the  firft;  tho*  not  fo'  great  and 
dangerous.  The  Becks  or  Currents  of  Water  which  run  thro'  thefe  Towns, 
were  /b  gravelled  up  by  the  firft  Flood,  that  the  Paflage  is  much  altered, 
and  cannot  be  regained,  though  there  have  beefi  many  Hundreds  of  Men 
fet  to  do  it. 

2.  March  zi^  169^,  at  half  ail  Hotir  afteff  12  o'Clock,  being  calm,  but  7«Ma«ric!us 
a  little  rainy   Weather,  the  River  which  paffeth  by  the  plain  Ground  of  JJ^^J^f-^ 
Noor^irijoyck^  did  in  the  Space  of  a  quarter  of  an  Hour  fwell  to  that  Height,  Di^iti  5  «. 
that  tht  Su^ar-mU^  thd  Sugar-work^   and  almoft*  all  the  faid  Ground   was  **'*^'*^*' 
thereby  ruined^  the  moft  Part  of  the  Sugar-Cane^  being  rooted  or  torn  out 
of  the  Ground  by  the  Violence  of  the  Torrent.     We  cannot  imagine  Whence 
fo  fudden  a  Swelling  of  this  River  has  been  caufdd,  while  the  Rain  not  being 
very  hard,  could  not  be  of  that  EfFedt  -,  for,  in  fuch  a  Cafe,  it  fhould  have 
continued  longer  ;  for,  about  12   o*Clock,  when  the  Company's  Servants 
aflcmbled  for  their  Dinrter,  the   Water  of  the  River   was   at    its  Ordinary 
Height,  and  before  they  had  half  dined  all  the  Country  was  overflowed  by 
the  Water,  viz,  one  Foot  higher  thart  two  Years  ago,  by  Reafon  of  the  Hur- 
ricane^  when  we  had  as  violent  a  Storm  as  ever  we  heard  of.     And  at  one 
o'clock  all  the  extraordinary  Water  was  gone,  iand  the  River  again  at  its 
ordhiary  Height.     There  has  been  no  Earthquake  that  could  caufc  it,  neither 
was  there  any  fuch  Thing  in  other  Rivers.  • 

XXXV.    Iti  Order  to  compare  the  Quantity  df  R^in  >«^itli  the  Quaritity  iieOtitfntf 
i  ^  ^Vater  running  away  in  Springs  and  i2ft«rj,  it  is  lieceffary  to  meafure  f^"^^J^ 
1     fe  two  Sorts  of  Water.     Thofe  that  make  Profeffion  of  governbg  arldfrM..-t. 
I     iveying  Spring-water s\  fay,  that  a  Cubick  Inch  of  Water  yields  in  24  '^•^'^•^•♦** 

mrs,  144  Muids^  ( the  Name  of  a  ^French  Meafure  holding  280  French 

as  i)  others  fay,  it  yields  but  70  of  that  Meafure. 

But  I  have  Reafon  to  believe,  that  it  yields  83  of  this  Meafure,  and  fol- 
1  /  thofe  that  fay,  that  a  Vcflel  of  two  Foot  deep,  long  and  broad,  holdi 
(    e  MuidofWatfTt 
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And  therefore  if  a  Confiwatcry  fijould  }iokl  3378  M^ids  of  fVater^  it  would 
furniih  for  a  whole  Year  a  fufficient  Quaetity  to  make  an  Inch  oi  Heater  run 
cbnftantly.  As  for  the  Meafurc  of  ^aiif^waser  I  have  found  by  ObfervaSimtTy 
that  from  OS.  1668,  to  0£t.  1669,  ^^^^^  ^^^  f^^^^  ^^  much  of  kas  mounted 
to  the  Height  of  18  Inches  7  t.ines}  and  from  the  fame  Month  1670,  to  the 
fame  Month  1671,  there  happened  only  fo  much  as  came  to  the.Height  (^ 
8!i  Inches;  and,  from  Jm.  1673,  to  Jan.  1674,  to  the  Height  of  271  lor 
chcs.     Of  which,  taking  the  Medium^  we  have  19  Inches  and  a  i  Lines. 

This  fuppofcd,  let  us  eftimate  fomc  River,  as  it  runs  from  its  very  Source  to  a 
Place  where  ibme  Rivulet  enters  into  it,  and  fee,  whether  the  Rc^n-waier 
that  falls  about  the  Courie  thereof,  if  it  were  put  into  a  Omfervatory  would 
he  fufficient  to  make  it  run  a  whole  Year.  In  order  to  this,  1  have  confidcr- 
ed  the  Seine^  which  froni  its  Source  to  jUnay  U  Due  is  about  3  Leagues  long, 
and  the  Sides  of  its  Courfe  extend  themfelvcs  on  the  Right-hand  and  the 
£cft  about  two  Leagues  on  each  Side,  where  there  are  other  litde  Rivers  that 
run  another  way :  And,  fince  that  thofe  J^ivu/ets  need  fFater  to  maintaia 
them  as  well  as  the  Seine^  1  will  count  but  half  that  Space  of  the  Sidcs^ 
and  fay,  that  the  Place  where  the  Seine  pafles  hatli  from  its  Source  to  Jimr^  ie 
Due  three  Miles  long,  and  two  Miles  large.  Whereupon  I  fay  farther,, 
if  a  Cenfervatofy  were  made  for  this  Bignefs,  it  would  be  fix  Square 
Leagues  in  Surface,  which  being  reduced  to  Fathoms j  would  make  31245144. 
Fathoms  in  Surface.  In  this  Confervatory,  imagine  th^t  during  a  whole 
Year  there  has  fallen  Rain  to  the  Hcighth  of  19  Inches  zi  Lines,  as  was 
faid  before.  This  Height  of  19  Inches  and  2i  Lines,  gives  280899942 
Muicb  of  fFater^  or  thereabout,  according  to  the  Meafure  iiippofed. 

All  this  IVater  thus  coUefted  is  that  Stock  which  is  to  ferve  to  make  this 
River  run  for  a  whole  Year,  from  its  Source  to  the  Place  before  named,  and 
which  muft  alfo  ferve  to  fupply  odier  Occafions  and  Lofies,  fuch  as  are  the 
feeding  of  Trees^  Herhsy  Vapours^  and  extraordinary  Swellings  of  the  RivcF 
whilft  it  rains,  and  Deviations  of  the  ff^ater  running  another  way. 

Concerning  the  Meafure  or  Eftimate  of  the  fVater  of  this  River,  it  would 
be  difficult  to  find  it  jufl:  and  precife,  and  to  determine  what  Quantity  it 
furnifhcs.     Yet  fo  far  as  I  was^ble  to  judge,  it  can  have  no  more  than  1000 
or  1200  /^fi^j  of  ^^^r  always  mnnir^y  cocnpenfating  the  kfler  Quantity  it. 
hath  at  its  Source  with  the  greater  it  hath   towards  Jinay  le  Due:   The 
which  I  fo  judge  by  the  Comparifon  I  make  of  thefe  Waters  with  thofe  of 
the  River  of  the  GobdinSy  in  the  Condition  wherein  it  is  towards  VerfaiUes^ 
where  it  hath  50  Inches  of  Water ^  according  to  the  Meafure  taken  of  it. 
So  that  I  eftecm  it  will  be  enough  to  allow  twenty-four  or  twenty-five 
Times  as  much  to  our  River.     For  the  Channel  of  it  is  to  be  four  or  five  Fa- 
thom large,  and  for  Depth  it  is  but  (hallow,  it  carries  no  Boats,  and  ferves 
only  to  float  down  fome  loofe  Billets. 

Thefe  Particulars  being  thus  fuppofed,  I  fay,  that  1200  Inches  of  Water  do 

.  furniih  in  24  Hours  99600  Muids  of  Water  after  the  rate  of  83  Mmds  to  an 

Inch^  that  is,  36436000  for  a  whole  Year,    And  therefore  taking  this  Quan* 
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rity^f  364  NfilKonS  from  the  a8o  Milfionrf,  th^t  k\\&  \m6  t\i^  ddnfifvaiotyy 
above  defcribcd,  there  will  remaih  yec  abovd  188  Millions  of  Muids^  which 
amounts  to  almoft  fiVe  Times  as  much,  and  wjiich  fervcs  to  furnifli  for  the 
Lofles,  Diminutrons,  and  otjier  Waftes  above  taken  notice  of.  So  that 
there  r^eds  but  the  6th  Part  of  the  Rain  and  Snow-water  that  falls  in"  a  Year, 
to  run  continually  thro*  the  whole  Year.  • 

Now   if  theft  Rain-Waters  are  fufRcient  to  make  one  River  run,  they 
may  alfo  fuffice  for  all  the  reft  in  Proportion  \  confidering  efpecially,  flrft,  what  • 
remains  for  wafte,  which  is  fuperabundant ;  and  jecondly^  what  little  Space 
I  allow  to  both  Sides  of  the  River's  Coiirfc,  which  is  but  of  one  League  on 
each  Side.     For  Rivers  are  not  commonly  two  Leagues  near  one  another. '  .    , 

It  may  be  objefted,  that  there  are  Countries  where  it  rains  but  feldom,. 
but  fomewhcrc  it  rainS  not  at  all,  and  yet  therfe  are  confiderable  Rivers. 
But  I  anfwer,  that  the  Rivers  of  thofe  Countries  where  it  ruins  but  feldox^ 
do  not  run  contmually,  being  only  big  in  Winter,  but  in  Summer  almoft 
tjuite  dried  up.  The  Reafon  of  both  which  Effects  is,  that  they  being  nigli 
fome  high  Mountains  whence  they  come,  the  Snow  that  falls  in  Abundance 
on  thofe  Hills,  and  is  melted  afterwards,  is  able,  as  long  as  that  Water  lafts, 
to  make  them  run  abundantly  in  Winter,  leaving  them  dry  when  it  ceafes 
m  Summer. 

As  for  the  Countries  where  it  rain^  not  at  all,  there  are  but  few  of  them 
in  the  World.  The  horrid  Zohe  (where  that  may  be  more  true  than  any 
where  elfe)  is  a  CHmate  abundahdy  moiftened  with  Rains  twice  a  Year,  and 
It  may  be  more  than  thefe  Northern  Countries^  at  leaft  in  greater  Plenty  at 
certain  Seafons.  But  if  there  (hould  be  any  Countries  where  no  Rain  at  all 
fhouid  fall,  that  will  not  hinder  the  running  of  Rivers  there,  becaufe  they 
may  have  their  Stources  in  other  Countries  where  it  rains,  as  the  Nik  in 
Mgypt^  where  it  rains  not. 

XXX Vt.  I.  Abduttwo  Leagued  frbm  J^^^(?r^^f/f,  is  a  treble  Spring  called  M'?**^ 
Metborn^  which  has  thrcfe  Streams j  two  whereof  arc  not  above  one  Foot  and  an  fSL/^ide^- 
half  diftant  from  dne  andther,  and  yet  of  fo  difftrihg  Qualities,  that  whereas  ^"^."^i"  ^«^-  ^ 
One  of  them  is  limpid,  blewilh,  lukewarm,  bubbling,  and  holding  Sal-Armo-  f  ?l*  n.j. 
niacy    Ochra^    Irony    Vitriot,   Alum^   S£phur;  Nitre,   Orpitnent  ufed  againft^'«• 
EpilepJieSy  bad  Spleens  and  the  fVormi ;  the  other  is  Ice,  cold,  tuf bid,  and  whitifh, 
much  ftronger  i!i  fij/??,  and  heaviler  than  the  former,   holding  much  Orpi^ 
ment^  Sahy  Iron\  Nitre^  and  fome  SaUAr^oniaCy    Mum  and  Fitriot  \  of  this 
all  Birdis  obfervdd  to  drink  df  it  db  die  ;  which  I  have  alfo  privately  experir 
nted  by  taking  fome  of  it  home,  and  giVing  it  to  Hens,  after  I  had  gi-. 
them  OatSy  Barley^  and  Bread  Crumbs:  Fdr  fobn  aftef  they  had  drupk 
Xy  they  became  giddy,  reeled  and  tumbled  upon  their  Backs,  with  Con- 
IGon  Fits,  and  fo  died  with  a  great  Extention  of  their  Legs.     Giving  them 
.Timon  Salt  immediately  after  they  had  drunk,  they  died  not  fb  foon*  gi* 
.ig  them  Vinegar  they  died  not  dt  all,  but  7  or  8  Days  after  were  troubled 
ch  the  P/j^.    Thofe  that  died  being  opened,  their  Laings  were  found  guite 
iriVd*tJ  togeditf.    ^Yet  fotnc'Men  that  arc  troubled  with  Wormsy  taking  a 
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little  C^antity  of  it,  and  diluting  it  in  comraonWater,  have  been  obferv'd 
by  this  means  to  kill  the  fFcrms  in  their  Bellies,  fo  that  a  great  Number  of 
JV&rms  came  from  them  ;  whereupon  tho'  they  arc  fick,  yet  they  die  not. 
As  to  the  3d  Stream  that  lies  lower  than  the  other  two,  about  20  Paces  dif- 
tant  from  them,  it  is  of  a  grecnilh  Colour,  very  clear,  and  of  a  four  fwcct 
•  *Tafte,    pleafing  enough.      It  hath  about  a    middle  Weight  between   the 

other  two,  whence  wc  guefs  that  it  is  mixed  of  them  both,  meeting  there 
together  ;  to  confirm  which,  we  have  mixed  equal  Quantities  of  thcfe  Two, 
with  an  Addition  of  a  litde  comnion  PTeii-waier^  and  have  found,  that  they 
being  ftirred  together,  and  permitted  to  fettle,  made  a  Water  juft  of  the 
fame  Colour  and  Tafte  of  the  third  Stream. 
-ABtfii,  *r  2.  At  Bafil,  the  Spring  running  in  the  Gerbergajfe  (or  Tanners -ftreet) 
P.X34."  "''from  St.  Leonard^ S'Hilly  is  of  a  bicwifh  Colour,  and  fomewhat  troubled, 
holding  Coppery  Bitumen^  and  Antimony ^  about  three  Parts  of  the  firft,  one  of 
the  2d,  and  two  of  the  laft  ;  and  have  been  examined  by  skilful  Perfons. 
Our  Tanners  do  water  their  Skins  in  it,  and  being  a  well-taftcd  and  wholc- 
fome  Water,  it  is  both  much  drank,  and  ufed  to  bath  in. 

There  are  two  others,  called ,  Randulph^s  ff^ell^  and  Brun  Zam  Brtmnen^ 
very  obfervable  :    The  former  of  them  having  a  Camphory  and  drying 
Quality,    and  ufed  againft    hydropical   Diftempers  ;    the  latter  containing 
fome  Sulphur^    Salt^petre  and  Go!dy    and    being    an    excellent    Water   to 
drink. 
NearYto-       3.  Mr.  PhtUpSy  of  Montague^  has  in  his  Paftures  of  Socke^  about  3  Miles 
m»fejto"  ^^^^  Tecvilky  a  large  Pool  to  which  Pigeons  refort,  but  the  Cattle  will  not 
h  Dr,  J. '  drink  of  it,  no  not  in  extream  want  of  Water.     To  the  Tajie  it  is  not  only 
p.'tis'l'nf'brackifh,  but  hath  other  loathfome  Taftes.     In   a  Venice  Glafs  it  looked 
»0'  P',359-  greenifh  and  clear,  juft  like  the  moft  greenifli  Cyder  as  foon  as  it  is  perfed- 
ly  clarified.     I  boiled  a  Pint  of  it  in  a  Pofnet  of  Bell-metal,  and  fudden- 
ly  it  yielded  a  thick  Froth,  having  fomewhat  of  a  vitriolate  Tafte.     Suffer- 
ing the  Water  to  be  boiled  all  away,   it  left  much  of  the  fame  on  the 
Sides  and  Bottom  of  the  Pofnet. 
cir  Malvern      4.  Thcrc  is  a  Spring  near  the  Top  of  Malvern  Hill^  having  a  long  and 
Sdlhiw*T  ^^^  Fame  for  healing  of  tyes  ;  and  about  a  Furlong  lower  is  another  heating 
Dr. yv^\\  Spring.     When  I  was  for  fome  Years  molcfted  with  fetters  on  the  Back  di 
n.^Tl^'  ^"^  ^"^  fometimes  of  both  my  Hands,  notwithftanding  all  Endeavours  of  my 
1161.        very  friendly  and  skilful  Phyjiciansy  I  had  fpeedy  healing  from  a  neighbour- 
ing Spring  of  far  lefs  Fame.     Yet  this  Spring  healed  very  old  and  ulcerous 
Sores  on  the  Legs  of  a  poor  Fellow,  which  had  been  poifoned  by  Irons  in 
the  GpoI,  after  other  Chixurgery  had  been  hopelefs.   And  by  many  Trials  upon 
nry  Hands  and  the  Tetters^  I  was  perfuaded,  that  in  long  Droughts^  and  iafting 
dry  Frojlsy  thofe  Waters  were  more  effedually  and  more  Ipeedily  healing,  than 
at  other  Times.  I  held  this  Water  in  my  Mouth  till  it  was  warm,  and  perchance 
fomewhat  intermirtgled  with  FaJting-fpittUy  and  fo  dropping  it  upon  the  Tetter y 
I  there  could  fee  it  immediately  gather  a  very  thin  Skin  upon  the  raw  Fleth^ 
not  unlike  that  which  is  feen  to  gather  upon  MiOt  over  a  gentle  Fire, 
This  Skin  would  have  fmall  Holes  in  it,  thro*  which  a  Nfoifture  did  iffue 

in 


(  33S  ) 

b  fmall  Drops,  whicK^  being  J^iped  away,  and  the  Water  continued  to  be 
drop*d  warm  out  of  the  Mouth,  the  Holes  would  diminiih,  and  at  laft  be 
all  quite  healed  up. 

For  the  Eye- Waters,  I  conceived  them  more  ftrongly  Terjivej  and  clearing 
the  Eyca ;  and  they  had  a  rough  Smartnefs,  as  if  <hey  carried  Sand  or  Gravel 
bto  the  Eye. 

5.  I  think  the  Waters  we  call  Chalybeate^  and  particularly  this  at  Fairing-  ^  Famng- 
tm^  to  be  impregnated  principally  from  the  Vitriol^  or  Salt  of  Iron^   which  ^JiJ^P^^ 

I      IS  very  Volarile  -,  fo  that  little  of  it  can  be  found  by  Evaporation  of  a  great  ^  ^^^\ 
'      Quantity,  or  from  the  precipitated  Sediment.     I  put  4  Ounces  of  ordinary  ^"njSi^ ' 
dear  Water  into  a  Glafs,  and  impregnated  it  with  a  known  Proportion  of 
G^:  Then  by  Degrees  I  let  fall  into  it  the  Sail  of  Iron^  until  I  found  it  there- 
by as  deeply  ringed  Red,  as  the  fame  Qiiantity  of  Farrington-waters  would 
I      be  by  the  fame   Proportion   of  Gall:    The  Qjiantity    of  the  Salt  of  Iron 
\      that  performed  this,  was  near  two  Grains.     This  Water,   fo  tinged,  tafted 
and  fmcUed  juft  as  the  natural  Water  from  the  Spring  with  Gall  did :  If  I 
added  a  greater  Proportion  of  Salt^  it  would  make  it  naufeous  and  Emetical.  , 

It  begins  to  be  in  high  Efteem  for  extraordinary  Cures  of  the  Scorbute^  n.  5».  ^ 
!      Afibma^  £f?r.     It  hath  [as  I  have  found  upon  Trial]  a  larger  Proportion  of  ^^^ 
the  Minerals^    than    JJlrop-water  \    but  the   Force  holds  not,  if  removed 
from  the  Spring-bead. 

6.  About  a  Mile  and  half  out  of  Durbamy  on  the  North-eaft-fide  near  /«//»* bi/ho- 
Butterbjj  is  lately  difcovered  a  Medicinal  Springs  which  is  this  Year  much  oirW  i> 
frequented,  and  may  be  of  great  Benefit  to  the  Country.  It  was  found  out  Mr.  Hugh, 
by  Workmen  that  dug  in  that  Place  for  Coal.  When  they  were  12  Fathom  Je^!*?.**?. 
and  an  half  deep,  they  difcovered  this  Treafure  of  Natural  Pbyjick.     They 

then  tried  the  Rock  about  100  Yards  off;  where  they  loft  themfelves  much 
about  the  fame  Depth  ;  and  inftead  of  Coal  difcovered  a  Spring  of  excellent 
clear  Water,  which  iffues  out  at  the  Hole  which  their  Inftruments  made. 

7.  At  Lancarim  in  Glamorganjbire^  is  a  Medicated  Springs  much  frequented  in  Giofnor:. 
from  feveral  Counties,  Time  out  of  Mind,  fov  the  King's- Evil,     There  is  agJJ*^j^^> 
Rill  of  about  an  Ell  jbroad  between  two  Collines,  covered   with  Wo^d  ;  n.  233.  p.' 
about  12  Yards  from  this  Spring,  the  Rill  falls  from  a  Rock  8  or  9  Foot  7^7« 
high,  which  makes  a  grateful  Noife ;  the  Spring  (which  is.  exceeding  cfear) 

\     comes  out  of  a  pure  white  Marie  ^  tho*  I  thought  there  had  been  no*  white 
i      Marie  in  fFales,  for  the  Earth  is  red.     A  Graduate  DoSlor  hereabouts  imputes 
r     the  Virtue  of  this  ^ring  to  the  Ume-fiene  \  and  fays,  one  of  the  chieS  Ingre- 
dients of  the  Doctors  for  the  King^s-Evil  is  Lime-water. 

L  I  had  a  Mineral  IVater  fent  me,  not  long  fince,  by  Mr.  Human  (a^EgUng. 
\     Si  geon)  from  EtgUngbam  ir>  Nmhumberland.     I  found  it  turned  almoft  quite  ^"^J^^ 
Bl  ck  with  GaUsj  though  it  had  been  brought  at  leaft  30  Miles  by  Land-  land  j  By 
G  Tiage.    After  I  had  flowly,  in  a  Glafs,  evaporated  more  than  one  half  ^''^^^/^^^ 
of  this  Water,  it  (till  retained  the  fame  atramentous  Quality,  and  ftruck  yet 
as  ^eep  with  GtfiS&  as  ever ;  and  at  lafl:  it  yielded  me  a  real  apd  genuine  Vi-^ 
in  L     1  fay  nothing  of  the  Ocre  vhich  this  Water  let  fall  io  very  great  Plenty 
ch  X  bdng  a  Thing  common  to  all  atramentous  Waters. 
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I  wa  C^tfititt^  tf  rhidTbamomenon :   For  I  could  not  bring  mffd(  M 

think  it  p<>ffii)l9^i  tb»t  the  Pyritts.  lying  conftantly  under  fTaier^  ihould  ever 
yield  Fitriol ;  and  I  knew  of  nothing  elfe  (at  lead  in  England)  that  I  could 
cxpedl  it  fropf>.     But  having  lately  an  Opportunity  to  rifit  thi$  notaUe  ff^ell^ 
1  found  ogr  nii^ty  Rarity,  our  wVnW  fTaiery   to  be  only  an  old  Drifi 
made  for  the  draining  of  a  Row  of  old  wrought  Coal  Pits  a  little  aboi^e, 
and  I  informed  myfelt  from  fome  old  Men,  that  had  formerly  wrought  in 
thefe  Pics»  that  there  wa^  Plenty  of  the  Pyrites  there,  by  them  called,  Brafs 
Lumps  V  and  that  this  Drift  was  fometimes  dry,  and  fomctimes  ran  with  a 
plentiful  Stream  \  which  is  as  fair  and  full  an  Account  how  this  Water  comes 
to  have  Vitriol  in  it,  as  any  one  need  to  deCre. 
At  St.  A-       9-  There  has  been  found  a  Miner d  JVatitr^  called  St.   Amanf^-ff^aier^ 
maod  near  which  Kas  bccn  vcty  much  in  ufe  the  laft  Summer  and  Autumn,  in  all  Sorts 
M^lS^ffry,  of  Sicknefles,  rather  for  its  Novelty,  than  for  its  great  arid  extraordinary 
"•347.  p.  '  Properties.     It  is  called  St.  Jmand's-fVater^  becaufc  its  Spring  i$  in  the  I^ 
^^^'  depending  on   the  Abby  of  the  fame  Name,  of  the  Order  of  St,  BenediSj 

in  the  Diocefe  of  Tournay  in  Flanders*,  but  the  Fountain  is  called  particu- 
larly. La  Fountaine  du  Bouillon^  for  the  impetuous  boiling  bf  that  fpringing 
Water. 

This  iFountcin  is  Ctuated  in  a  (hallow  and  marOiy  Ground  ;  the  Bafon  of 
the  Spring  is  450  Foot  fquare,  there  is  in  the  Bottom  of  that  Bafon  the  Mud 
of  20  Foot  deep  j  beyond  that  they  find  the  Sand,  which  fometimes  is  very 
moving,  and  at  fome  other  times  is  very  firm.  Very  often  this  Fountain  cafb 
up  a  great  Quantity  of  Sand  :  And  latt  Year  in  a  little  time  it  caft  up 
more  than  1 6  Cart  Loads  of  it,  by  the  which  all  the  Bafbn  wa^  bordered. 

There  is  to  be  found  three  Sorts  of  Earth  %  the  firft  and  fuperficial  is  black, 
and  burns  as  Turf,  with  the  fame  Smell ;  the  fecond  is  white ;  and  the 
third  has  the  fame  Colour  as  the  Slate.  Thefe  two  laft  Sorts  of  Earth  do  give 
by  lixiviuvty  a  Salt  like  Sal  Gemmte. 

This  St.  Amand'S'IVater  in  its  Spring  is  clear  arid  Lkk^artn,  arid  appears 
much  hotter  at  Night  and  in  the  Morning,  than  the  reft  of  the  Day.  It 
has  thtf  Smell  and  Tafte  like  ftanding  IVater.  If  it  is  expofcd  to  the  Air  it 
lofes  its  Smell  and  Tafte  in  a  fliort  Time.  By  that  Facility  to  lofe  its  Tafte 
and  SmcUi  one  may  judge  that  it  has  a  Sulpbttr  very  Volatile  ;  and  for  that 
/great  Volatility  and  Sttbtility  it  is  almoft  impoffible  to  make  any  Experiment 
•upon  it 

TWa  ASntral  ff^ter  has  the  fame  Weight  as  the  Seine  River  Water. 
It  altered  not  the  Colour  of  the  Syrup  of  Violets^  nor  the  TinSiure  of  Turnt 
Sol^  Um.Wnt^,  tihe  0//of  Tartar^  the  Volatile  Spirit  of  Sal  Armoniatk  and 
fliijpr's  Horn  have  whited  that  fVater^  and  have  made  it  a  light  CoagU- 
litm^ 

ThisivWatcrj  ttrixt  with  th^Difoktion  of  Armoniack  Salty  has  not  given 
any  Smett.  It  haft  not  altered  the  Infyfion  of  Galls.  Mingled  with  the  So^ 
ktiottioi:  Vi^li  hois^  troubled  it  a  little,  and  has  given  a  greenfli  Colour^ 
i|nd:ai  Icngtfi  as  precipi^€ed'4)viW  Powder; 
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Add  Spirits  have  noiftrmen/sd  at  firft  ivkh  that  H^at^^  but  afterwards  it  has 
made  fomc  little  Bubbles  which  remained  to  the  Side  cf  the  Qafles  wherein 
were  contained  the  liquors. 

I  have  diftilled  five  Pints  of  that  H^aOri  the  diftilied  ^iz/^rr  has  not  had  any 
Tafle  nor  Smell,  and  it  has  not  changed  the  Tindure  of  Twae  Sol^  neither 
^JUme-waur.  There  remained  from  that  five  Pines  (or  1 60  Ounces)  70 
Grains  of  Refidae  i  the  which,  by  lixivium  has  gnren  to  me  5^  Grains  of 
grey  Earth,  and  15  Grains  of  white  Salt^  almoft  like  Sal  Grnnut. 

The  Rfjidue  of  the  evaporated  ff^atsr  put  upon  the  burning  Coals,  has 
not  call  any  Smoak,  neither  has  made  any  Detonation  ;  the  Spirit  of  Nitre 
poured  upon  it,  has  very  much  fermented ;  the  Spirit  of  fVine  has  not  ex- 
tfjafted  any  ^inSure  from  that  Rejidue. 

One  may  conclude  by  all  thefe  Experiments,  that  this  Water  has  not 
any  Acidity^  it  participates  not  of  Fitrioly  nor  oi  Alum  ;  and  there  is  in  it 
but  a  litde  (^antity  of  the  white  E^trthj  and  lefealfo  oif  5tf// very  like  Sea, 
Sdt. 

They-  are  the  Parts  oi  Earth  and  Sdlt^  which  ftew  themfehres;in^.the 
Mixture  of  the  Lime- water  j  i^e.  oifeced  or  volatile  AlcaUs. 

They  are  the  fame  Parts  which  b^in  that  light  Fermentation  in  the  Mixr 
cure  of  Add  Spirits  j  but  that  Fermentation  is  imperfedt  becaufe  of  the  little 
Qyantity  of  the  Earthy  which  is  drown'd  in  fo  great  a  Quantity  of  Liquor ;, 
inEffcft  when  the  Water  is  evaporated^  the  Acid  Spirits  ^o  ferment  very  much 
with  the  Refidue. 

It  appears  by  the  Smell  of  that  Water ^  that  it  contains,  a  Sidphur  very  Jub- 
tiky  which  diffipates  itfelf  very  eafily,  and  which  is  not  fenfible  in  the  Ex- 
periments. *Tis:  ncverthejefs  to  be  attributed  to  that  Sutpburj  the  principal, 
Effe^  which  they  do  attribute  to  that  Mineral  Water j  as  of  helping  in  the 
Pal^^  fsfr.  In  other  Sorts  of  Diftempers  where  the  nervous  Gender  is  at- 
tacked -,  in  Jbort  Breatii  and  in  all  Affcftions  of  the  Lungs  •,  and  of  remedy- 
ing^ many  other  Infirmities  which  are  caufed  by  the  Jharp  Ferments j  the 
which  are  fweetncd  by  that  floater t  For  the  other  Pro{)enies  of  it,  as  of 
Purgir^j  of  taking  away  Obftruftions,  of  tempering  the  hot  Intrailsy  OS'c,  it 
may  have  the  fame  EfFefts  with  common  Water  being  drunk  abundandy. 
*.  .One  may  drink  many  Glafles  of  this  Water^  beginning  by  4,  6  or  8  every 
Morning,  and  augmendng  till  12,  18,  20  or  qiore,  according  as  the  Sto* 
mach  is  able  to  fupport  It.  Thh  Water  pafles  readily  by  Urine^  and  many 
Perioos  are  purged  by  it.  Sometimes  one  may  mix  with  it  fome  Diuretitk 
S-'%  to  make  it  pafs  more  freely,  and  for  rendering  it  more  De-obJlruElive. 
/  -^ther  times  one  may  put  fome  Manna  or  other  TWngs  for  making  it 
n  .^  Purgative.  One  may  walh-  alfo  in  the  Mud  of  that  Fountain^  accord- 
ir    •^oNeceflity^ 

XXVIl.  I  have  obfervcd  siSprin^^  that  in  all  the  extream  Frofts,  that  ^spring 
b    -  '^een  thefe  10  Years,   hath  yielded  a  fraall  Stream,  which  running  over  ^'"T" 
a        w  Trafl:  of  Pafture,  keeps  all  the  Banks  ahd  Borders  Gr^^»,  and  free  i>f.  j.b«3c, 
ft     /freezings  diffolving  the  Snow^  and  fmoaking  all  the  way  where  it  runs.        ?;|^;  '• 
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sL^-^     XXXVin.  I.  The  Country  round  Bath  is  very  hilly  and  uncvert*;  bur 

ihjre  5  By    thc  HJlls  lic  m  Qrder  ;   they  are  generally  rocky  and  fteep  from  South* 

ChJi    Weft  and  by  Weft,  to  North-Eaft  and  by  North  :  Thc  whole  Trad  of  tht 

M9P'f77»  Country,  ]withiafive  and  feven  Miles,  abounds  with  CoaI'Mines,  mordor  Jcfs. 

But  there  are  no  other  confiderable  Mines  that  I  can  hear  of,  nearcfr  than 

Mendipy.  v/hkh  is  lo  Miles  hence^  excepting  fome  of  Lead  at  Berry  in  Qkm- 

cefterjbtre^  which  lies  upon  the  North  of  this  Place,  about  four  or  five  Milrt 

diftanc. 

2.  The  Hills  for  tlie  mpft  part  afford  a  Free-ftone ;  and  on  the  North- 
W^eft  oi  Lanfdown  (viUxch,  hath  that  Situation  to  the  Town,  and  is  juft 
above  it)  the^  Stones  digged  there  are  a  Sort  of  Head  Stone,  commonly 
called  a  Lyas  blue  and  white,  polilhablc. 

3.  The  Town  and  Baths  are  of  very  great  Antiquity.  Befides  what  I  find 
in  very  ancient  Chronicles  to  that  Purpofe,  one  of  pur  great  Antiquarid 
(Mr.  A)  aflerts,  that  thefe  Baths  vfti-e  800  Years  ie/cre  Cbriji :  which  if 
io  will  gfve  Occafion  to  enquire,  how  confifttnt  with  it  that  Hypothefis 
concerning  the  Caufe  of  die  Heat  Of  thefe  Waters  may  be,  which  makes  it 
to  be  the  Fermentation  of  Minerals  in  fieri  \  and  whetlfier  it  be  likely,  dm 
the  Minerals  through  which  thefe  Waters  pafs,  fhould  be  in  that  State  of 
Imperfcihop  fo  many  hundred  Years.  But  this  other  Opinion  fcems  to  me 
very  probable  which  fupp^feth  thc  Caufe  of  the  Heat  to  be,  that  twd 
Streams  having  run  through  apd  imbibed  certain  Sorts  of  different  Minerals^ 
meet  at  laft^and  mingle  their  Liquors,  from  which  Commixture  arifes  a  great 
Fermefitation  ihzt  caufes  Heat -,  like  as  we  fee  it  is  in  Vitriol  and  TartoTy 
which  when  mingled  beget  an  intenfe  Heat  and  Ebullition. 

4.  It  is  affirmed  here,  that  the  Town  for  the  moft  part  is  built  upon  a 
^lagmire^  though  the  Places  all  about  it  are  very  firm  Ground.  Som« 
"Workmen,  that  have  been  employed  in  Digging,  have  found  a  Mire  10 

'  Foot  deep,  without  the  North  Gate,  the  higheft  Place  of  the  Town,  ait 
Seaven.  The  Earth  between  is  a  kind  of  Rubbifli ;  fometimes  they  find 
"pitching  a  Man's  length  under  Ground,  and  Paflages  for  thc  Water  to  pafs ; 
feven  or  eight  Feet  down  they  have  met  with  Oyfter-Jhells. 

5.  The  Town  and  Country  circumjacent^  generally  abound  with  cold  Springs! 
And  in  fome  Places  the  Hot  and  Cold  anfe  very  near  each  other;  in  one 
Place,  within  two  Yards,  and  in  others,  within  8  or  9  of  thc  main  Batbi, 

6.  The  Giiides  of  the  Crofs-Bath  inform  me,  that  when  there  is  a  great 
'W'eft  Wind  abroad,  ftanding  by  the  Springs  they  feel  a  cold  Air  arifing 
from  beneath  :  If  the  Wind  be  at  Eaft  and  the  Morning  clofe  with  a  littte 
mifiing  Rain^  the  Crofs-Bath  is  fo  hoi  as  fcarce  to  be  endured,  when  the 
King\s  and  Hot  Baths  are  colder  than  ufual.  In  other  Winds  let  the  Wea^ 
iber  be  how  it  will,  this  Bath  is  temperate.  The  Springs  that  Bubble  moft 
are  coldeft.  The  Crofs-Bath  ii\h  in  16  Hours,  both  in  Winter  and  Summer^ 
without  any  Difference  from  Heat  or  Coldy  Floods  or  Drought  \  that  of  the 
King  in  12  or  14  Hours. 
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7-  AMan  may  better  ordinarily  endure  four  Hour's  Bathing  in  the  Cr^fs^^ 
Satby  than  i  i  in  the  others.  In  the  ^een^s-Batb  (which  hath  no  Springs 
of  its  own,  but  comes,  all  out  of 'the  Kwg*s)  they  have  found  under  a  flat 
Stone,  which  upon  OccafiOn  was  taken  up,  a  Tunnel,  and  a  yielding  Mud 
io  and  under  it,  into  which  they  thruft  a  Pike,  but  could  feel  no  Bottom, 
In  tl^  King^SrBaib  there  is  a  Spring  fo  bot,  that  it  is  fcarce  fufFerable  -,  fo 
that  they  are  fain  to  turn  much  of  it  away,  for  fear  of  enflaming  the  Baih. 
The  bolf^Ji  Spring  will  not  harden  an  Egg. 

-8.  The  Batb-W'ater  does  not  pafs  through  the  Body  like  other  Mineral  fFa- 
krs  \  but  if  you  put  in  5^//  it  purgeth  prefently :  Upon  Settlement  it  affords 
a  Wack  Mud,  ufeful  in  Acbes^  applied  by  way  of  Cataplafin ;  to  fome  more 
fucccfsful  than  the  very  fVaters.  The  like  it  depojits  upon  Dijiillation^  and' 
lio  other  ;  nor  hath  any  more  been  difcovered  upon  all  the  Chymicd  Exami* 
nations  that  have  come  to  our  Knowledge.  One  Dr.  Aftendoff  found, 
that  the  Colour  of  the  Salt^  drawn  from  the  King^s  and  Hot-Bath^  was  yel- 
low •,  that  which  was  extrafted  from  the  Crofs-Bath^  wbite.  This  Dr.  con- 
eluded)  that  the  Crofs-Batb  had  more  of  Alum  and  Wire  than  the  boiter 
BathSy  which  abound  more  with  Sulphur.  And  yet  that  Bath  lookns  Jhrunk 
Sinews^  by  which  it  (hould  feem  it  abounds  not  much  with  Alum.  Ic  is  harfli- 
cr  to  the  Tafte  than  the  other  Batbs^  and  foaks  the  Hands  more. 

9.  A  Man  cannot  drink  half  the  Quantity  of  ftrong  Drinks  in  this  Batb^ 
that  he  can  out  of  it  -,  but,  if  he  hath  drunk  before  to  Excefs,  it  allays 
much,    and  is  a  great  Refre(hmcnt  to  the  Body.     The  Bath  provoketh 

10.  They  are  very  ufeful  in  Bifeafes  of  the  Head^  as  Paljies^  Efilepfies^ 
and  Cojruulfwns ,  in  Cuticular  Difeafes^  as  LeprqfieSy  Itches  and  Scabs  ;  in  all  Ob- 
firuSlions  of  the  Bowels,  as  Spleen,  Liver,  and  Mefentery,  and  the  Schirrqfity 
and  Hardnefs  in  thofe  Parts  ;  in  mod  Bifeafes  of  Women  ;  in  the  Scurvy,  and 
Stone  :  As  to  which  laft,  while  I  am  writing,  an  Alderman  of  the  City  af- 
fures  me,  that  his  Wife,  who  had  been  exceedingly  troubled  with  the  S^one, 
went  into  the  Crofs-Batb  for  it,  and  voided  there  feveral  Stones  as  big  as  thofe 
of  Olives,  and  was  never  troubled  with  that  Diftemper  after.  The  Batb 
is  alfo  good  in  cold  Gouts,  as  they  call  them. 

The  fame  Alderman  tells  me,  that  it  gives  him  prefent  Eafe,  when  he  is 
troubled  with  the  Fits  of  it.  He  ufes  to  go  in  as  foon  as  the  Fit  takes  him  ; 
which  then  goes  off  prefendy,  and  returns  not  in  a  confiderable  time  after : 
He  puts  his  Feet  upon  the  hotteft  Spring  in  the  King's-Batb. 

But  it  had  a  contrary  Effed  in  hot  Gouts  \  and  fome,  who  are  troubled 
with  that  Diftemper,  tell  me,  that  the  Batb  puts  them  in  a  Fit,  if  they 
go  into  it  without  Preparation  •,  or,  if  they  have  the  Fit  before,  it  inflames  it 
more,  and  fends  it  about  the  Body,  and  difables  the  Joint  fo,  that  thefe  is 
jio  treading  on  it  for  the  prefent.  Further,  the  Bath  is  effeftual  in  the 
iXfeafes  of  Children,  particularly  the  Rickets,  removing  the  Humours  that 
proceed  from  it  without  Fail.  'Tjs  alfo  good  for  Women,  that  are  apt  to 
mifcarry,  if  ufed  moderately.  The  Bath-guides  go  in,  when  they  are  apt  to 
Ik  down  ;   and    other    Women  of  the  Town  ufe  it  ordinarily    through- 
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cut  thdr  Time,  and  are  never  obfervcd  to  mifcarry.  It  fecilitatcs  Deli- 
very. It  is  very  cfFeftual  befides  for  the  ftrengthening  of  broken  Bones^  and 
good  in  all  ccld  and  moiji  Biftempers^  and  JVeaknefs  ^  Nerves j  StupefaffianSy 
Relaxations^  and  violent  PiUns :  In  all  which  it  gives  Eafe,  except  the  Lues 
Venerea  5  but  in  that  (except  the  Malignity  be  overcome  by  the  Methods  of' 
Phyfick)  it  exafpcrates  the  Pain  more.  *Tis  an  excellent  Remedy  to  rc^ 
move  the  remsuning  Weaknejs  in  Gouts^  as  hath  been  remarkably  exemplified 
in  Old  Men,  even  to  the  Age  of  83  Yeafs. 

11.  There  is  no  Inftancc  of  Cures  performed  by  jt  in  former  Times;  but 
we  have  the  Experience  of  it  in  ours  ;  yea,  and  in  fome  others,  as  in  jyrop^ 

Jtes^  Cachexies^  Spleen^  6?r.  in  which  Cales  they  were  fhy  heretofore  of  ufing 
the  Batbj  for  fear  of  confirming  thofe  ObftruSions  j  whereas  'tis  now  found 
that  their  Cure  is  facilitated  by  it. 

12.  The  Bath-Guides  live  to  a  very  great  Age\  fometimcs  to  near  rbo 
Tears  ;  ordinarily,  if  they  are  temperate,  to  70.  There  ace  two  at  this 
Time  above  80,  a  Man  and  his  Wife. 

13.  In  the  Crofs'Batb  the  Guides  have  obferved  a  certwn  black  Fly  with 
fealed  Wings,  in  the  Form  of  a  LadyCcWy  but  fomcwhat  bigger.  They 
fay,  it  (boots  quick  in  the  JVater^  and  fometimes  bites.  It  lives  under  the 
JVater^  and  is  never  found  but  in  very  hot  Weather.  They  fuppofe  it  comes 
up  with  the  Springs.     It  is  not  to  be  fcen  dfe where. 

14.  The  Crofs-Batb  eats  our  Silver  exceedingly ;  and  I  am  told  that  a 
Shilling  in  a  Week's  Time  hath  been  fo  eaten  by  it,,  that  it  might  be  wound 
about  one's  Finger.  The  Baths  agree  (as  the  Vulgar  fpeak)  with  Braji^ 
but  not  with  Iron  :  For  they  will  eat  out  a  Ring  of  this  Metal  in  feven  Years, 
when  Brafs  Rings  leem  to  receive  no  Prejudice  at  all  from  it. 

15.  When  Women  have  waflied  their  Hair  with  the  Mature  of  beaten- 
Eggs  and  Oatmeal,  this  will  poifon  the  Bath  fo,  as  to  beget  a  moft  noifome 
Smell,  cafting  a  Sea^Green  on  the  Water,  which  otherwife  is  very  pure  and 
Kmpid..  This  will  taint  the  very  Walls,  and  there  is  no  cleanfing  of  it,  but 
by  drawing  the  Bath, 

\6.  In  Summer  the  Baths  purge  up  a  green  Scum  on  the  Top^.  but  in  Win^ 
ter  never  ;  but  then  leave  a  yellow  on  the  Walls. 

1 7.  The  Walls  that  keep  in  the  hot  Springs  are  very  deep  fct,  and  large  ;. 
10  Foot  thick,  and  14  deep  from  the  Level  of  the  Street.  The  Cement  of 
the  Wall  is  yellow  Clay,  Lime,  and  beaten  Bricks.  In  the  Year  1659  ^^ 
Hot-Bath  (si  Bath  particularly  fo  called,  of  equal  Heal  with  the  King's-Bath) 
was  much  impaired  by  the  breaking  out  of  a  Springs  which  the  Workmen 
at  laft  found  again,  and.rcftored.  In  digging  they  came  to  a  firm  Founda- 
tion of  faditious  Matter,  which  had  Holes  in  it  like  a  Pumicc-Stone,  thro' 
wflteh  the.  Water  played  j  fo-  that  'tis  poflible  the  Springs  are  brought  to- 
gether by  Jrt  .^  Whence  probably  was  the  Necromancy  the  People  of  ati- 
nent  Times  believed  and  reported  to  have  contrived  and  made  thefe  Baibs  ; 
as  in  a  very  antieiK  Manufcript  Chronicle  I  find  thefe  Words :  IVben  Lud. 
Hidibrafs  was  decd^  Bladud  bis  Son,  a  great  Nygromancer  (fo  Uis  there 
V/rit )  was  made  King ;  He  made  the  JVonder  of  the  Hot  Bath  by  bis  Nygro-- 
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ixumcy  \  and  be  mgned  21  Tears ^  and  after  he  died  and  lies  at  tie  New  Troy. 
And  in  another  old  Chronicle  'tis  faid,  ^at  King  Bladud  fent  far  the  Ne- 
cromancers to  Athens  to  effeS  this  great  Bujinefs  \  who,  'tis  like,  were  no 
other  than  cunning  Artificers,  well  skill'd  in  ArcbiteSiure  and  Mecbanicks. 

18.  It  hath  been  obferved,  that  L^^t^^^  like  thofe  of  Olives^  come  fame- 
times  out  of  the  Pump  of  the  Hot-Bath. 

(2.)  Thefe  Waters  have  been  long  famous  for  the  Cure  of  Faljits  and  Bar-  ^  ^';- 
re&nefs:  An  Inftance  of  both  in  one  Perfon  I  fhall  now  give  you.  A  Gen-  x^!"^]^ 
tie  woman  of  about  30  or  32  Years  of  Age,  having  been  married  about  10 
or  iz  Years,  and  never  with  Child,  was  fuddcnly  feized  with  a  Palfy  on  the 
Left-fide  \  for  which  (after  8  or  10  Months  Trial  of  other  Means  to  little 
Purpofe)  fhc  was  brought  to  the  B<ah^  where  (after  ufual  Preparations,  and 
fome  internal  Means)  fhe  continued  that  Seafon  about  fix  Weeks  ;  the  Win- 
ter coming  on,  (he  was  forced  to  defift  •,  but  (by  the  Advantage  flic  re- 
€eived)  was  encouraged  to  come  very  early  the  next  Year,  and  did  continue 
with  us  the  whole  Summer,  and  recovered,  in  great  meafure^  the  Ufe  of 
her  Arm  and  Hand,  Leg,  and  Tongue  j  and  not  only  fo,  but,  in  a  fiav 
Weeks  after,  flie  returned  to  her  Husband,  conceived  with  Child,  and  had 
(about  a  Year  and  halfs  Dillance  between  them)  five  Children  following. 
She  Ihcwed  me  four  of  them  lufty  and  ftrong,  and  well  grown  for  thdr  Age ; 
the  fifth  died  :  She  herfelf  had  no  Return  of  a  Pa\[y^  but  is  infirm^  I  think, 
^(mfumptive :  She  is  now  about  5 1  Years  old. 

XXXIX.  fiitSaden^  a  litde  City  in  Aujiria^  ^.GerwOH  Miles  Southward  Btthitu 
from  Vienna^  feated  on  a  Plain,  but  nigh  unto  a  Ridge  of  Hills,  which  are  hS^,'^ 
the  Excurfions  of  Mount  Cetius^  are  convenient  Baths ;   Two  within  the  P^^f"^' 
Town,   Five  without  the  Wall,  and  Two  beyond  a  Rivulet  called  Swechet.      ^,  p.  ^h. 

Tht  Duke^sBatb^  which  is  the  largeft^  is  about  20  Feet  fquare,  in  the 
middle  of  an  Houfe  of  the  fame  Figure,  built  over  it.  The  Vapour  pafies 
throu^  a  Tunnel  of  Wood,  at  the  Top.  And  the  Water  is  conveyed  into 
the  Bottom  of  the  Bath^  at  one  Corner,  through  wooden  Pipes  and  Trees, 
under  the  Town- Wall,  from  the  Spring-Head,  which  rifeth  at  a  little  Dif- 
tancc  Wcftward.  The  Springs  of  the  reft  of  the  Baths  rife  under  them, 
and  are  let  in  through  Holes  of  the  Plancher ;  for  all  the  Baths  are  wainf* 
coated^  the  Seats,  Sides,  and  Bottoms  being  made  of  Fir.  The  Water, 
for  thb  moft  part,  is  clear  and  tranfparent,  yet  fomewhat  blewifli,  and 
maketh  the  Skin  appear  pale  in  k,  as  doth  the  Smoak  of  BtiinftoHe.  It 
cokureth  Metals  (except  Gold,  whofe  Colour  it  alfo  heightens)  turning 
them  black  in  a  few  Minutes.  The  Coin  of  this  Country,  mixt  of  Copper 
and  Silver  (having  5*  of  Silver,  and  ,f  of  Copper,  is  in  a  Minute*s  Time 
tuned  from  a  white  into  a  dark  yellow,  and  foon  after  becomes  black. 
To  the  Mofs  and  Plants,  which  k  wafhetb,  it  gives  a  fine  green  Colour, 
and  leaves  often  a  Scum  upon  them,  of  a  purple  mix*d  with  white.  As  it 
nms  from  the  Spring-Head  it  ibmewhat  refembles  the  Sulpbur-River  in  the 
way  from  Tivoli  to  Rome^  but  is  not  fo  ftrong  or  ftinking,  nor  doth  it  in- 
crudate  its  Banks. 

Xx2  IpafsM 


(  34-0  ) 

I  paflcd  to  the  Spring-Head  (which  rifeth  under  a  rocky  Hill)  about  the 
Length  of  40  Yards,  through  an  arched  Paflage  cut  in  the  Rock,  which  is 
fllfo  a  natural  Stove  (as  that  of  Tritola  and  Bajai)  made  by  the  hot  Batih 
fvater  running  under  it.  Moft  Part  of  this  Cave  is  incruftated  with  a  white 
Subftance,  by  them  calkd  Sak-petre :  At  the  Mouth  of  the  Cave  it  becomes 
harder  and  ftony. 

I  caufed  fome  of  the  Pipes,  through  which  the  Bath-water  runs,  to  be 
opened,  and  from  the  upper  Part  of  the  Pipe  1  took  fome  Quantity  of /iw 
Sulphur  in  Powder^  fomewhat  Uke  Flcwer  of  Brim/lone  ;  this  being  as  it  were 
fubhmed  from  the  Water,  and  not  depofed,  being  found  in  the  upper  Part 
of  the  Pipe.  Oleum  Sulpb.  per  Campanam^  dropped  into  this  Water,  is  re- 
ceived into  it  quiedy.  Okum  Tart,  per  Deliquiutn  caufed  an  Ebullition^  as  in 
the  making  oi  Tartarum  Vitriolatum. 

The  fecond  jBtf/i,  within  the  Wall,  is  that  of  our  Lady^  about  12  Foot 
broad,  and  24  long.  One  End  of  it  is  under  a  Church  of  the  fame  Name. 
This  is  fuller  of  Sulphur  than  the  reft,  and  more  blew,  and  leaveth  a  yeltew 
Flower  upon  the  Boards,  as  the  others  do  a  white. 

The  third  is  the  New-Bath^  out  of  the  Town  nigh  the  Gate. 

The  fourth,  the  Jews-Bathj  which  hath  a  Partition  in  the  Middle  to  fepa- 
rate  the  Men  from  the  Women. 
-     The  fifrfi,  St.  John's  Bath,  of  a  Triangular  Form. 

The  6th  is  called  the  Beggar* s-Bath^  and  is  always  lb  (hallow,  that  they 
lie  down  in  it. 

The  7th,  the  Bath  of  the  Hofy  Crofsy  about  two  Fathoms  fquare,  chiefly 
fbr  thtCkrgy. 

The  eighth,  St.  Peter^s  Bath,  greener  than  the  rdl. 

The  ninth,  the  Sour  Bath,  let  about  with  Stone-balafters,  and  covered 
with  a  Cupola  and  Lanthom.  The  Water  is  very  clear  :  In  the  Steam  of 
this  Bath  I  have  often  coloured  Money  black  without  touching  the  Water  ; 
and,  ftaying  only  in  the  Room  where  the  Bath  is,  the  Buttons  of  my  Cloaths, 
and  what  elfe  of  Silver  the  Vapour  could  come  at,  were  coloured  yellow,  or 
gilded  :  And  yet  the  Water  itfclf  once  cold  changeth  not  the  Colour  of 
Metals,  though  boiled  in  it.  v 

The  hott0  of  thefe  Baths  have  not  the  Heat  of  the  ^ueen^s-Bath  at  Bath 
in  England.  They  ufe  no  Guides,  as  with  us,  but  direft  themfelves  with  a 
fliort  turned  Staff. 

Manners'dbrff,  feated  under  an  Hill  on  the  Eaft-fide  of  the  River  LeySa^ 
hath  only  cne  Bath.  It  rifeth  under  a  Church,  that  is  built  over  the  Spring- 
Head. 

The  Water  of  it  is  lukewarm  \  and  therefore  they  boil  it  in  great  Cop- 
pers, when  they  defire  it  hotter,  and  bathe  in  Tubs  filled  with  this  boilirig 
Water.  From  the  Subftanee,  which  fticks  to  the  Coppers  in  boiling,  it  is 
coUefted,  that  it  is  impregnated  with  Sulphur,  Salt-petre,  and  Chalk.  This 
Water  colourcth  the  Stones  in  it  of  a  fair  Green  like  a  Turkois  ;  and  the 
Steam  of  it,  which  fticks  to  the  Mofs  under  the  Church,  turns  into  Drops  of 
Gold  or  Amber. 
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IhtiSy  two  Hungarian  Miles  from  Comorra  in  Hungary^  hath  alfo  fulghu- 
rous  Baths,  faid  to  be  warm  in  Winter.  In  March  and  OSlober  I  found  their 
Warmth  very  remifs,  fcarce  perceivable.  In  Colour  rhey  are  blewifh,  and 
to  Tafte  acid.  The  Queen*s-Bath  and  the  Great-Bath  rife  in  a  Marfli, 
Northward  of  the  Caftle. 

There  is  another  Bath  in  the  Govemour*s  Garden  within  the  Town.  They 
are  ufcd  as  thofe  of  Manners-dorff. 

At  Banka^  two  Hungarian  Miles  from  Freiftat\  in  a  Meadow,  I  took  no- 
tice of  15  Baths:  And  there  have  been  more,  but  the  River  fTaag  eateth 
away  the  Banks,  and  fwallows  up  the  Bath  ;  and  into  three  of  thefe  15  it  hath 
alfo  broke  in.  The  Water  of  thefe  is  like  to  that  of  Baden  in  Auftria  \  it 
leaves  a  white  Sediment  upon  the  Moft  and  Places  it  walhcth,  and  tindlureth 
Metals  black.  I  ftuck  fome  Money  into  the  Gfound,  over  which  the  Wa- 
ter  pafleth  j  that  Part  which  was  in  the  Ground  retained  its.  own  Colour,, 
and  the  odier  Part  in  the  Batb-wattr  acquired  a  Coal  Black.  Thefe  Baths- 
are  open,  and  very  hot. 

The  Baths  of  BoinitZy  nigh  the  River  Nitra  in  Hungary^  are  of  a  mode- 
rate gentle  Heat,  much  beautified  by  Count  Patfiy  Palatine  of  Hungary ^  and 
ail  of  them  covered  under  one  large  Roof  ;  the  firft  is  the  Nobleman's  Bath„ 
built  of  Stone,  defoended  into  on  all  Sides  by  Stone-Stairs  ;  Four  mori  there. 
are  of  JVood^  but  very  handfomely  and  well  built. 

At  Stubeny  three  Hungarian  Miles  from  Newfol^  and  two  from  CbremnitZf 
near  to  a  Rivulet,  are  diverfe  Baths  of  great  Eftecm.  The  Water  whereof 
is  clear,  and  fmells  of  Sulphur^  the  Sediment  green.  It  colours  the  Wood 
Qver  it  green  and  black,  but  does  not  change  the  Colour  of  Metals  fo  foon 
as  moft  others,  I  left  Money *in  it  a  whole  Night,  which  was  yet  but  faintly^ 
<;oIoured.  The  Springs  arifcr  underneath,  and  pafs  through  the  Holes  in  the- 
Plancher  of  the  Baths>  The  Heat  thereof  is  anfwerable  to  the  King'a-Bath 
in  England.     Thefe  Baths  are  fevcn. 

The  firft  is  the  Noblemen's  Bath  ;  the  fecond  the  Gentlemen's  Bath  ;.  the- 
third,  the  Country-man's ;  the  fourth,  the  Country-woman's  j  the  fifth,  the- 
Beggar's  Bath  -,  the  fixth,  for  fuch  as  are  infefted  with  the  Lues  Venerea  ;  the 
feventh,  the  Bath  of  the  Gypfies,  of  whom  there  are  many  in  thofe  Parts. 
Thefe  Baths  are  i»a  Plain,  encompaffed  on  all  Sides  with  Hills-,  the  nigheft 
unto  them  arc  towards  the  Eaft,  and  it  is  the  fame  Ridge  of  Hills,  whick 
on  the  other  Side  are  fo  rich  in  Metals. 

GlafsrHiUmj  zn  Hungarian  Mile,  or  about  7  Englifh  Miles  from  ScbemniiZy, 
hath  five  Baths  ;  two  of  which  are  large.  It  depofes  a  red  Sediment,  and 
incruftates  the  Wood  and  Seats  of  the  Bath  under  Water  with  a  ftony  Sub- 
ftance  5  and  it  alfo  gildcth  Silver.  But  the  moft  remarkable  of  thefe  Baths 
is  that  which  is  called  the  Stveating-Bath^  whofc  hot  Springs  drmn  thro*  an. 
Hill,  and  fall  into  a  Bath  built  to  receive  them  ;  at  one  End  of  which,  by 
afccnding,  I  went  into  a  Cave,  which  is  made  a  noble  Stove  by  the  Heat 
of  thefe  Therm^y  and  fo  ordered  with  Seats,  that  every  one  who  fits  in  it^ 
cither  by  chufmg  a  higher  or*  lower  Seat,  may  regulate  his  Sweating,  or 
enjoy  what  Degree  of  Heat  he  defireth.    This  Cav^  as  alfo  the  Sides  <^  the^ 
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Bath  arc  covered,  by  the  continual  dropping  of  thofc  hot  Spfing3»  with  a 
red,  white,  and  green  Subfkance ;  the  red  and  green  make  the  beft  Shew, 
but  the  white  is  ufed  agaiuil:  the  Stone,  and  cureth  Ulcers^  and  fore  Backs 
of  Horfes. 

Eifen-bacb^  about  four  EngUJh  Miles  from  GlafsHitten^  and  five  or  fix  from* 
^chmnitz^  hath  alfo  Hi?/  Baths.  I  have  feen  great  Trees  placed  at  the  Top  or 
Superficies  of  the  Water  in  thefe  Baths,  which  have  fufFered  Petrifiiftion. 
Here  are  two  convenient  Baths,  much  frequented  •,  and  a  third,  which  is 
made  by  the  Water  let  out*  of  the  former,  called  the  Snake' s-Batb^  from  the 
Number  of  Snakes  coming  into  and  delighting  in  it,  when  'tis  filled  with 
thefe  warm  Waters. 

The  natural  Baths  of  Buda  are  efteerocd  the  nobleft  of  Europe^  not  oaly 
in  refpeft  of  the  large  and  hot  S^irings,  but  the  Magnificence  of  their  Buikt- 
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For  the  Turi^  bathe  very  much,  and  tho'  little  curious  in  mod  of  their 
private  Houfes,  yet  are  they  very  fumptuous  in  their  publick  Buildings,  as 
their  Chans  or  Caravanfara-Sy   MofcbSj  Bridges^'  and  Baths  declare. 

There  are  eight  Baths,  whereof  I  had  Opportunity  to  take  notice,  during 
my  Stay  at  Buda  ;  three  towards  the  Eaft  and  South  Eaft  Part  of  the  City, 
ki  the  way  leading  towards  Civfiantinople  \  and  five  toward  the  Weft- end  of 
the  Town  in  the  way  towards  Old  Offen^  and  Strigonium. 

The  firft  is  a  large  open  Bath  at  the  Foot  of  an  high  rocky  Hilly  fi»- 
merly  called  Purgaiorium^  whereof  the  People  have  fome  odd  and  fcrupuk>us 
Apprehenfions. 

The  fecond  is  covered  with  a  Cupola^  and  ftands  nigh  the  (ame  HiD,  but 
more  into  the  Town,  and  near  a  Place  where  they  ufe  T/mning. 

The  third  is  calkd  the  Bath  of  the  Green  Fillars^  tho'  at  prefent  they  be 
of  a  red  Colour}  and  it  itands  ov^r-againft  tht  Caravanfara.  The  Water 
is  hot,  but  tolerable  without  Addition  of  cold  Water.  It  is  impregnated 
with  a  petrifyir^g  Juice,  whkrh  difcovtrs  itfelf  on  the  Sides  of  the  Bath  up- 
oti  the  Spout,  and  other  Places,  and  maketh  a  grey  Stone ;  and  the  Exha- 
lation from  the  Bathj  reverberated  by  the  Cupcla^  by  the  Irons  extoided 
fr<)rti  one  Column  to  another,  and  by  the  Capitals  of  the  Pillars,  formeth 
long  Stones  like  Icicles^  which  hang  to  all  the  faid  Places ;  fuch  as  may  be 
obierved  in  many  fubterraneo^s  Grpttaes^  and  particularly  in  Er^Und  in 
Okey-Hole  in  Somerfetjhire^  and  Pooles-Hole  in  Derbyfhire. 

The  Water  is  let  out  at  Night,  when  the  Women  have  done  Batiing^ 
^ho  often  ftay  late.  The  Bath  is  round,  fet  about  with  large  Pillars,  fup- 
porting  a  Cupola^  which  hath  Openings  to  let  out  the  Steam  thereof,  and  yet 
the  whole  Room  continues  to  be  a  hot  Stove. 

The  Baths  of  the  Weft-end  of  the  Tcwn^  are  ; 

I.  Ta^aUi^  or  the  Bath  of  the  Ta^le  5  afmall  Bath  coveted  :  The  Water 
white,  and  of  a  fulphurous  SmeU. 

They  drink  of  this  as  well  as  bathie  in  it.  What  they  drink,  they  receive 
from  a  Spout  bringing  the  Water  into  thit  Place.  I  dchvered  a  Five-Sck 
Piece  to  a  Tar/c;,  bathing  in  Jt,  to  gild  for  nae  \  which  he  did  in  about  a 
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Minute,  by  rubbing  it  between  his  Fingers,  while  the  hot  Water  fell  from  the 
Spout  upon  it. 

2.  Barut  Dtgrimene^  or  the  Bafb  of  the  P^wder-MIL  It  rifes  in  an  open 
Pond  near  the  High-way,  and  miaeeth  with  the  frefh  Springs  j  fo  that  the 
Fond  is  of  a  whiciih  Colotir  in  one  Part,  and  clear  in  the  other,  as  alfo  cold 
and  hot  in  feverai  Parts.  This  conveyed  crofs  the  High-way  into  a  Pew- 
der-MiU  becomes  xxkful  In  making  of  Gun-powder.  They  conceive  here, 
that  this  Bath  communicates  with  the  fulphurous  Springs  ^DotiSy  many 
Miles  diftant. 

3.  Cuzzoculige,  the  little  Bath,  or  ikt  Bath  of  the  Saint  %  for  which  Name 
the  Turks  give  a  fuperftitious  Reafon.  ^Tis  kept  by  Turki/b  Monks  >  the 
Bath,  where  the  Springs  arife,  is  fo  hot  as  fcarce  to  be  endured  ;  but,  bdng 
let  out  into  another  Bathing-place  at  fome  Diftance,  it  becomes  tolerable, 
and  fit  for  Ufe  This  Water  hath  neither  Colour^  Smeii^  nor  Tajie^  differ-^- 
tM  from  common  Water,  and  depofeth  a  Sediment ;  only  the  Sides  of  the/.  ^ 
Bath  ^re  green,  and  have  a  fimgous  Subftance  all  over. 

4.  KaUpj  a  very  nobk  Bathy  but  Part  of  the  Buildings  were  confumed 
this  Year  (1669^  by  a  great  Fire  which  happened  in  Buda^  but  is  by  this, 
time  repaired  by  the  Turks.  The  Water  is  very  hot,  not  without  petrify- 
ing Juice  in  it.  The  Buildings  about  it  are  eight  Feet  fquarc,  with  a  no- 
ble Bath  in  the  Middle,  wit?h  a  Circk  or  Trench  of  Water  about  it  for  the 
better  Ornament.  On  every  Side  it  has  a  NichiOj  wherein  is  a  Fountain. 
In  the  Middle  of  the  Anti-cbamber  (where  they  leave  their  CloathsJ  there 
b  al(b  a  fair  Stone  Bafon,  and  a  Fountain.  - 

5.  The  Bath  of  Feliieyy  which  hath  a  ftrong  fulphur ©US' Smell,   and  a  pe- 
trifying Juice  in  it,  and  is  fo  hot,  that  to  make  it  tolerable  it  requires  the 
•Addition  of  coW  Water,  is,  the  nobleft  Bach  of  any.     The  Anti-Chamber 
is  very  large,  the  Bath-room  capacious  and  high-arched,   and  adorned  with, 
five  Cupola* s  ;  one,  a  very  fair  one,,  over  the  great  round  Bath  .in  the  Mid- 
dle ;  and  one  lefler,  over  each  of  the  four  Corners ;  where  are  either  Baths 
OP  Bath-ftovcs  for  more  private  Ufe  :  In  thefe  the  Turks  take  off  the  Hair  6f 
tiicir  Bodies  by  2k  Pfilotbrum^  mixed  wkh  Soap  \  it  being  not  their  Cuftom 
to  have  any  Hair  except  on  their  Beards^  and  a  Lock  on  the  Crown,  of  their  ~ 
Heads.     Twelve  Pillars  fupport  the  great  Cupola  ;  between  eight  whereof  Are 
Fountains  of  the  hot  Water,  and  between  the  other  are  Places  to  fit  down,, 
where  the  Barbers  and  Batbmen  attend.     And  each  of  thefe  Places  have  two 
Citterns  of  Free*ftone,   into  which  are  let  in  hot  Bath*water,  and  allix  cold 
Water,   to  be  mixed  and  tempered,  as  every  one  pleafeth. 

Men  bathe  in  the  Morning,  and  Women  in  the  Afternoon.  Wlien  any 
Man  intends  to  bathe,  having  entered  the  firft  Room,  he  finds-  there  diverfc- 
Seroants  attending,  and  furnifhing  him  with  a. Cloth  and  Apron.  Then  he 
puts  off  his  Apparel,  and  having  put  on  the  Apron,  he  entereth  thefecond 
Room,  wherein  the  great  Bath  is,  and  fits  on  the  Side  of  the  Bath,  or  be- 
tween the  Pillars  nigh  a  Fountain  •,  where  the  Barber  ftrongly  rubs-  him 
nvith  his  Hand  opened,  ftretching  out  his  Arms,  and  lifting  them  up  v 
after  which. the  Party  bathcth.     Then  if  he  be  a.  Subjedt  ^  the  Grande 

Seignior' ^^ 
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"iSagnior^s^  or.  it  be  the  Cuftom  of  his  Country,  he  hath  his  Head  (haved } 
and,  if  a  young  Man,  his  Beard,  except  the  upper  Lip.  Next,  the  Barber 
rubs  his  Breaft,  Back,  Arms-  and  Legs  with  ^n  Hatr-cbtb^  while  he  cither 
fitteth  or  lieth  with  his  Face  downward ;  then  wafties  his  Head   with  Soap, 

'  and  after  throws  cold  Water  upoa  htm  all  over  his  Body,  and  fo  the  Party 

..walks  about  in  the  Steam  of  the  Bath  for  a  time, 

Thcfe  Bafbs  are  made  ufc  of  two  ways  ;  cither,  by  entering  into  the  Wa- 
ter, or  fitting  about  the  i?tf /it  in  the  Steam.  For  the  Vapour  of  the  Bati 
makes  the  whole  Room  a  Stove,  and  moft  fweat  as  long  as  they  ftay  in  it ; 
and  fome  enter  not  the  Water  at  all,  but  have  it  poured  upon  them,  or 
elfe  only  continue  in  the  Steam  of  the  Bath,  which  fufficicntly  prgvoketh 
Sweat. 

'^/rr"*      ^^'  ^^^^  Maks  from  P^ua  are  the  Waters  called  Aponetifiay  from  a  ^owi 

l^Mr^iy^'  culled  Aponum..     They  are  adually  very  bot^  and  Jiinking^  and  yield  a  great 

g  "^^i>6 '  ^^^^  ^^  ^^^^  ^"^  ^^'^*  ^^  which  the  Natives  fcrve  themfelves  in  their  ordi  - 

^' ^       *  nary  Occafions.     The  Salt  is  gathered  after  this  manner:  The  Natives  ^  after 

Sunfet,  ftir  Pieces  of.  Wood  in  the  Water,   and  prefcntly  the  Salt  fticks  to 

-  them,   and  comes  off  in  fmall  Flakes,  exceeding  white,  and  very  fait  j  this 

never  loicth  its  .Savour,    The  People  there  with  the  fame  Water  ufed  to 

wiafh  dicir  Walls,  to  render  tliem  whiter  than  ordinary ;  which  it  doth  even 

whiter  than  Lime.     Such  fFalis  conferve  their  Saltnefs  fome  few  Days  ocrty, 

and  then  become  infipid,  even  tho'  they  fweat  forth  a  white  Excreicence  in 

thin  and  light  Flakes,  like  Nitre^   many  Years  after.     But  that  Salt,   that  is 

coUefted  from  the  Stones,   Gravel,  and  Earth,  by  which  the  Rivulets  de- 

foending  from  thefe  Biths  do  run,   is  without  any  Tafte  of  Salt,   though 

there  be  no  Difference  in  the  Form  or  Colour  from  that  which  is  gathCTcd 

with  the  wooden  Inftruments. 

H^f  Springi,      XLL  In  Jamaica  there  is  a  very  hot  Spring  of  mineral  Water ^  but  the  Dif- 
Mhi^     tance  and  Trouble  of  getting  to  it  has  kept  People  from  trying  it  *till  this 
watcn  in  Jaft  MoHtb  {viz.  Marcb  169^.)  when  two  Perfons,  the  one  very  much  mace- 
J/rwuiiam  rated  with  the  Belly- Jcb^  and  another  with  the  PoXy  as  is  fuppofed,  went  to 
Brefton,  n.  '^^  carried  Clcatbs^  built  a  Hut  to  keep  them  from  the  Rain  and  Sun,  and 
a*o.  p.ai  -j^^  prefently  by  drinking  and  batbing  found  fuch  Fafe,  that  in  about  ten 
Days  they  returned  perfeftly  cured.     It  comes  out  of  a  Rock  in  a  frefh  Cur- 
'   rent^  near  to  a  fine  Rivulet  of  good  cool  Water,  but  is  fo  bot^  that  they 
all  affirm  it  foon  boils  Eggs^  fome  fay  Craw-Jifh^  Chickens^  and  even  a  Turkey  5 
but  perhaps  this  laft  wants  good  Confirmation^     However  it  is  certain,  that, 
near  where  it  comes  forth,  there  is  no  enduring  any  Part  of  the  Body,  but 
.  it  takes  off  the  Skin.     It  cures  Ulcers ^  and  contrasted  Nerves  and  Sinews y 
.  in  a  few  Days,  to  a  Miracle.     Colonel  Beckford^  who  was  given  over  by 
the  PbyficianSy  with  Pains  in  his  Bowels  very  acute,  that  had  worn  him  out, 
and  another  for  the  Venereal  Difeafe^  and  one  for  the  Belly-Acby  went  up 
lince.     Col.  Beckford  is  finely  recovered,  and  the  other  almoft  cured  of  his 
Ulcers  J  fo  tliat  the  Water  is  beyond  doubt,  and  many  are  reforting  to  it. 

It 
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.It  hasl)cen  ttici^with.GaUsin  my  Sigbi^  and  it  makes  the  Water  only  in  24 

^ours  look  only  Xikc  Canary,  or  OUHocL    But  we  have  a  fine  large  RiVdr 

'rurwby  the  fides  i)t  thisTown,  which  ferves  all  the  People  for-drinkuig  and 

other  Ufcs,'  arid'  was  by  the  Spaniards  calPd  Rh  Cobre^  or  the'  Cof^  Ri^er  ;     - 

this  now  our  Curipfity  has  led  us  to  try  with  GaUs,  and  in  one  ^Night  tbc 

Water  turn?  to  a  deep  Green,  more  Inclining  to  felack,  deeper  coloured  than 

'any  Emerald  I ;tV&c  faw  j  which  rnakes  me  doubt  the  Copper- Mhss An  it-^re  ndt 

enough  digcfted;  ahd.that  *tis  unwholfome  ;  but  werfe  the  Coppcf  more  refined 

and  excellent,  it  would  be  a  falubrious  Water.     I  have  alfo  tried  fcveral  Wa- 

ter-fprings  and  Rivers  hereabout?,  afid  find  them  all  ting'd  with  fome  Metal  or 

other.         ,       '    . 

.     2,  We  have  lately  difccfver'd  two  Hoi  Springs  in  Jamaica^  one  to  Windward^  JSjMr.Koh. 
which  Teems  fuJphurcMs ;  the  other  to  Leeward  is  very  fait,  bur,  as  I  am  told,  Ijj^j'l^plL',, 
.does' not  partake  of  ^;*/^^^ ;  land  both  very  much  magnified  for  the  £^?-  '  , 

^^kmck  Bifcafes  of  thefe  Parts,    the  Dry  Beify-acbe,  Pains  Of  ih^' Nerves^  and 
Taws,  ,     "...  *  "    .  ■■/'■/-'• 

XLII.  Tho'  the  Particles  of  Wafer  are  fo  ininute,   that  we  'cannot  dif^  obfemti<m> 
cern  them  with  biir.  Eyes,    yet  by  feeling  wq  may  diftinguifh  the  acute  and  JJ^^*^ 
vigorous  Particles  of  0&^^/f>5f /i^/^r J,  from  the  languid  and  hurtful -Particles  spr*v>  by 
of  common /^^/dr/;    The  healing  Water  will  intermingle  with  their  Afperi-J'^'fp.^^^ 
ties  fuch  anJaereeibreir////iii//^»,   as  will  invite  us  to  rub  in,  or'prefs  on  the 
cleaning  and  terfivfe  Water ;    and  will  all  along  rccompenfc  the  Pain  of 
iearching  the  Wound  by  their  aftive  Frictions  with  fuch  fpecdy  Reparations, 
and   fuch  indulgent  Degrees  of  Sanation,    as  mirigates  the  Torment  with 
Store  and  Variety, of  Plcafiircs.    Other  common  Waters,  even  thofeof  fome 
of  thepureft  and  almoft  cryftalline  Fountains,  are  moft  poifoiious;  encreafing 
.Tetters,  and  forfieming  IT/c^rj,  with' an  inward  and 'fiillen  Painfulnefs.     This 
dextrous  Water,  by  a  moft  favourable  Ci&/r«r^mV '  feurches  to  the  bottom  oi 
Dld;in^  cancerous  Ulcers,  fwecps  or  fhaves'  away  the  Roots  of  Tetters  ^nd  Can^ 
cers,  dnd  appeafeth  the  unnatural  Rage  5   and  fome  of  thefe*  healitfg  Waters  are 
benign,   whether  we  apply  them  outwardly,  or  truft  them  mwardly  for  the 
Relief  of  our  Entrails  and  Vitals.    And   by  thefe  i*emarkable  Indications^  and 
the  Eflfefts  I  have  feen  fucceeding,  I  have  been  confirmed  of  the  real  Virtue  of 
fome  of  the  (focaird)  Holy  Wells,  of  oldeft  Reputation  in  England,  and  have 
difcovered  other  healing  Springs,  whofe  Virtues  were  not  much  known,  or  noted 
before. 

Our  £y^j  alfo  may1)e  in  fome  Senfe  good  Witnefles  of  peculiar  F/^«r^;in  the 
Particies  of  thofe  Spring  Waters  which  are  proper  for  the  Eyes.  They  fecm  to 
fcour  the  Eyes,  as  it  were  with  (harp  but  very  fine  Gravel.  And  by  this  Indi- 
cation  WiZYQ  tried  and  found  the  Springs,  which  are  extraordinary  for  the 
Eyes,  and  perhaps  to  cleanfe  Optick  Glajfes.  About  30  Yeafs  ago,  in  a  very 
hot  and  droughty  Summer,  there  was  an  Epidemical  Diftemper  of  Mens  Eyes 
and  Eye-lids ;  I  found  it  fo  at  London  and  W^fhnnfter,  and  almoft  in  every 
Houfe  where  I  came,  as  I  travelPd  Weftward  on  both  -fides  Severn  5  Verjuice, 
or  the  Juice  of  Crabs,  was  found  the  beft  Remedy  5  and  where  they  knew  it 
.not  I  gave  notice  of  it  5  and  all  that  try'd  it,  confcIs*d  that  it  was  not  a  very 
Vol.  IL  Y  y  un. 
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un^ki&nt.Agptication.  Their  Eyes  had  a  fretting //r^r.aJd'^r^^W^  ^tt)v*d 
more  agreeable  than  Fsnegar  or  /STiJ/'/tf  ^»^,  or  any  other Xiquor  or  Klixturi. 
Some  fuch  tickling  Plealure,  but  yet  more  delicate  and  tended,  there  is  in  fyaic 
Sfring-watersy  which  are  for  the  Eyes  peculiar"  '    .  ^ 

The  Springinefs  of  H^ool^  niore  than  of  Unen^  ogers  another  yifible  and  taa- 
gible  Demonftration,  how  the  ftronger  and  quicker  Sprxngs  of  fome  Water, 
more  than  of  other,  may  conduce  more  or  lefi  toiicajing  i  or  may  be  more  or 
lefi  noxious,  cither  inwardly  taken  or  outwardly  a^pplied.. , .    ' 

I  knew  one,  who  was  Ihot.in  bis  Heel  with  an  Arrow,  which  carried  with 
it  a  very  fmall/Rag  of  the  woollen  Stocking:  This  Rag  hot  being  found  by  the 
Cbirurgeonsy  tho*  they  were  then  of  the  beft  Note,  the  Wound  became  for  a 
.Year  or  ^wo.  incurable;  and  the  Pain  was  fo  intolerable,.. that  it  was-fhpught 
necefiary  to  cut  off  his  Foot. .  At  laft  by  chance  the  Kag  was  founJ,  and 
t^ken  .away,,  and  then  the  Cure  was  fooii  plerFefted.  tF(iolkn^  and  JJnen  miy 
have  their  Turns  and  Seafohs ;  the  one  as  a  Mechanical  Operdiioh  JFor  Biatihg  hjr 
. ,  a  clofe^and  pernuncnt  EriSiiony  the  other  as  a  quiet  Lenitive.  .  Our  tender  Skxn 
•  ;  can  hardly  be^r  the  inceffant  Spriffgine/s  offf^ooli  in  a  deep  Wound  we  c^h"  left 
..  jciidure  it.  -Uyt  the  Springs  of  fbme  Waters  may  be  lined  with  a  fofter  Liqiior 
than  tbjs  hairy  curkd.  Filaments  of  /?^/;  and  hence  we  may  perceive  how 
fome  Waters  may  by  their  rolling  Particles  be  the  grcateff  Probes^  and  yet  the 
fureft  Searchers,  Cleanfcrs,  and  Healers.  And  hence  aljb^' on  the  contrary, 
we  nriay  fee  how  fome  Waters,  which., cure  Ulcers  and  Ci^^rj^- by  outward 
Application,,  may  be  too  bufily  corrofive  and  dangerous,  if  ts^ken  in- 
wardly. ,  , 

I  think  I  may  note,  that  generally  all  the  Springs  ii>  E^lan4  that  are  6f 
very  antient  Efteem  for  Healing,  and  were  commonly  callM  Holy-H^eUsy 
(fuch  as  S/.  Winifred^ %  fTell  in  Flint/hire^,  of  which  I  never  made  Trfal,  boc 
.it  carries  the  greateft  Fame)  are  all  very  pure,  and  yield  no  kind  of  SeM- 
mnt.  In  this  our  Hot-Saibsj  and  perhaps  fome  fevy  mineral  Springs,  are  to 
be  excepted.    I  muft  yet  be  more  particular. 

:  I  ^know  a  Springs  which  the  Old  People  there  ca)l  the  Holy-tf^efl^on  the- 
fide  of  a  low  Hill,    in .  an  arable  Field,  which  (befides  the  healing  ^a/ilies) 
hath  an  extraordinary  Efficacy  in  clearing  the  Skin  from  Sun-turnings .  and 
Freckles  ;  and  addeth  as  much  Luftre  as  agrees  with. the  finer  Art  of  conceal-    - 
ing  Art,  and  with  Modcfty  5  iand  after  wafhing  2  or  3  Mornings  it  makes, 
the  Skin  as  fmooth  as  Glais,.    It  pafl^th  thro'  a  Vein  of  light  SanJ^  if  I  may 
call  it  Sand  I    *tis   more  like  to  fome  kind  of  bluifli  crifped  Marie  i  'tis  fo 
light  and  hollow,  as  it  were  frelhly  working  by  fome  Ferment;  and  'tis  full 
ot  very  fmall  and  thin  Lamina^  feeming  to  be  metalline  and  hrighi  like  tKe 
pureft  Siher^  but  the  kejUner^s  could  not  find  it  to  be  of   any  Value.     I  was 
inquifitive  to  fearch   it  out*  whether  this  JVater  had  the  beautifying  Property 
from  the  Silver-like  Lamime^    or  rather  gave  thofe  Veins  of  the  Earth  tKat 
TtnSiure  and  Ferment.     Only  two  things  I  can  affirm  :  i.  I  faw  many  Springs 
opened  in  the  lower  Grounds,  which  feemed  in  all  appearance  to  run  from. 
the  fame  Head,   and  had  alfo  the  lame  very  bright  Ferment  in  their  Parages 
where  they  wete  opened,   but  thefc  had  nothing  of  the  fame  Property   tor 
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BMli»lflf  !^pt :Be/mtfJjptig\  jislfpund  by  many  TrWs,  txioff  tten  ^iaily,  for 
fcoic  Years?  together./  2.  The  qomxnon  Fields  adjoining  had  on  their  Clods 
^aoA  JFaJlp^s  (opa^hat  of  the  fame  Glittering,  much  faded,  but  enough  to  . 
dazzle  their  Eyes  that  fixed  t)iem  on  it*  in  a  bright  St^n-Jhining,  May  not 
SxBcJkl^err^meanSleamgivt  iIl^  ^nSiure  both  to  that  Vein  of. Earth  thro* 
wluch  it  paflqd  mprc/reely,  find  alfo  more  forcibly  to  that  Spring,  by  a 
gcatcr  Relbrt,  or  by  fome  Advantage  it  got  by  they^^«/  of  the  Ground  ? 
<Axid  we  comnxpRly  ^nd  tljefe  healing  Spring  cither  near  the  Top,  or  on'  the 
Side,  or  near  the  Foot  of  fome  Hill,  or  running  from  the  Hill :  )  And  thqi 
the  Steams  reverberated  and  daChed  down  by  the  Motion  of  the  Air,  and  by  ' 
the  Weight  of  the  Atmofphere,  may  beget  the  lame  metalline  pniiure  in  the 
adjacent  Fields^^  ^his  was  far  enough  from  .yielding  Sediment^  and* it  had  a 
pleafiog  Smoothnds,  and  was  vcry.inofFenfive  to  the  Stomach';  but  it  fearch- 
cd  the  Eyes  fopiejyhat/cnartlyy  and  cleared  them  Ipeedily,  and  was  generally 
comoaended  fpi:  many  H^^^^j  both  inwardly  and  outwardly,  and  was  every  ^,  .,  , 
»iy  much  more  .pleafing  than  tormenting.  \        ' 

Within  twoMil^  of  the  fame  Js  another  of  their  old  Hcfl^ifFells^  on  the  ra,/«.^ 
£rQW  of  foch  another  Hill,  in  an  arable  Field,  within  half  a  Mile  of  the** ^*'''*' 
Jafty  Mahem-HiU:  This  is  very  kind  for  the  Eyes,  and  hath  alfo  dpne  many 
.Cures  upon  putrid, and  foetid  Ulcers,  which  wcre..many  Years  deplorable  for 
incurable,  as  I  can  affirm  upon  my  own  Knowledge,     I  have  fecn  jt  tried  often, 
and  always  to  good  EfFcft  j  fometinies  confiderably  wonderful,  , 

Many  drink  of  it,  and  much, extol  ;it  for^  Healings :  Agd  Ijiever  could  Ij^ar 
.of  aoy  that  complained  of  hurt:dflne  by  it.  It  was  ibnjewhat  alperous,  but 
•.ptaifing  in  malignant  tjlcers/        *      . 

£ut  much  greater,  is  the  Reputation  of  i\\t  Holy-ff^eUs^  as  they  call  them, 
on  the  fiAt  oi  M^li^em-J^iUs  \  which  Hills  ^divide  fForceJifrj^irx  trptn.  Here- 
fordfinte.  The  higherSpring  is  peculiar  for  tke  Eyes:  Abo^it  a' Furlong  low- 
er is  the  iealing^Sjring\  this  .curcth  many  Maladies  apd  Caacers,.  if  appli^cl 
.before  the  Strength  of  Nature  be. overthrown.  I. have  read  l^'the  Monuments 
belonging  to  the  HoJ^lal  at  ^LsSuryy  a  Town  in,  the  Way  frotn  flereford  to 
thafe  Springs,  that  a  Biihop  ibme  Ages  pad  endowed,  that  Hofpital  with 
Revenues  for  the  Entertainment  of  diftrelTed  Pafiengers  that  travelled  to  thole 
.Springs  for  Relief.  Above  50  Years  fince  I  heard  a  panicky  Story  fprcad 
aU  over  the  pty. and  Country  of  fVbrcefier,  that  the  Phrificians  had  pQifon*d 
thofc  Wells.  But  I  am  perfuaded,  that  the  ground  of  this  Fable  waspnly 
this :  After  more  than  ordinary  Rain,  for  i,  2,  or  3  Years  togethec  (as  it'fajls 
ibmetimes  in  England)  ibme  common  Waters^  by  a  part  of  the  fame  or  |bme 
other  Channel,  do  drive  to  the  lame  Aperture,  and  drown  the  Excellency  of 
the  HeahngWater.  In  this  (Jroughty  Year  (1669)  we  find,  that  'many  ex- 
cellent Springs  have  loft  more  than  half,  and  fome  more  than  4  Parts  of  5  of 
the  Waters  which  they  did  uiually  afford  in  the  iame^Seafbns  of  the  other 
moifter  Years  ;  and  the  renuii^ng  Waters  have'  the  ilronger  Efficacy.  Of 
this  Expeffatian  from  long  Droughts  I  formerly  advertised  you.  And  'tis  now 
remarkable^  that  the  better  Springf^  which  are  on  the  fide  of  the  Hills  and  on 
the  higher  Ground,  do  ouintain  their  C«fm[/ much  better  thau  thofe  wh^ch 
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arc  in  the  lowirValc.  ^Tis  foin  many  Places  about  us  here,  wheh  the  better 
Springs  had  loft  4  Parts  of  their  Current,  iiiany  of  the  lowtr  Springs  were 
quite  dried  up.  AH  thcfc  V^aters  are  purely  limpid,  free  from  all  Sediment^ 
very  tcrfiveand  (earching,  moft  effeftual  at  the  Spring-bead. 

I  omit  mahy  other  healing  IVaiers^  that  I  may  give  you  a  brief  Touch  of 
fuch  mineral^  faline^  and  medicinal  WaterXj  as  I  have  found  or  heard  of  in  our 
Neighbourhood,  namely  about  Yeovil  in  Somerfetjbire.    I  latdy  heard  of  two- 
more  metalline  Springs  in  Borfetjhirey  befides  that  of  Farrington  \  perhaps  their 
vid.  inf.  §  Virtues  and  their.  Fame  are  increafed  by  this  Drought.     The  faline  Sprii^^ 
XLiv.  a.    ixjentioned  by  Dr.  Higbmore  to  be  at  Eaft-Cbefwck^  h  about  3  Miles  hence  Wctt- 
ward.     In  a  very  droughty  Summer  f  found  it  firong  Brine,    But  there  is  a 
Salt-Spring  of  a  far  greater  Worth  at  Evericb^  about  12  Miles  hence  towards 
Shepton-Mallet.     The  Pool,  which  yieldeth  vitriolate  Sdli^  is  in  Sock-Demis^  3 
or  4Mtles  from  hence  Weftward.    *Tis  not  a  great  Pool,  nor  above  ten  Foot 
xxx^'  *  fquare.     Whether  the  Salt  proceedeth  from  a  Spring,  or  from  a  Vein  of  v^ 
'  ^. .  triolate  Earth,  I  cannot  yet  determine ;  but  the  Mud  and  Earth  about  it  is  as  hkie 
as  anv  Roman  VitrioL  In  a  long  lafting  and  hard  Froft  I  fent  for  a  Quart  Bot- 
tle or  the  Plater  y2jidL  found  it  very  thick  and  blackifb,  and  it  fcented  intolerably 
ftrong,  not  much  Unlike  Gunpowder  newly  inflamed.     Clofe  adjoining  unto 
this  Town  of  Teovil  were  two  Springs  kind  for  the  Eyes  y  the  one  in  a.  Pafture; . 
the  other  withm  a  Bolt^ihot  in  a  Field. 

The  old  People  prefer  that  in  the  Pafture  before  the  others   as  tltey  hwe 
Jt  from  elder  Tradition,  and  their  pretended  Experience.    And  at  this  time 
the  more  cOmmentied  Spring,  which  is  in  the  Pafture,  and  on  the  fide  of  a. 
rtiing  Ground,    runs  freely  v  the  other  is  newly  dried  up.     •Tis-  not  eveqr 
flight  graveliSjg  of  the  Eyex  that  fuffictently  indicates  an  eictmordinary  Eye- 
water 5  many  good  Springs  hav©  a  degree  of  Terfiaenefsi  but  that  which- is. 
extraordinary'  h^th  a  Fiction  fomewhat  permanent,  and  is  in  the  End  grati- 
fying.  'We  have  alfo,  clofe  by  our  Town,  a  Spring  called  Rujfy-well'r'  whete 
"  it  breaks  ddt,  and  where  it  iirft  falls,  it  tingcth  the  Stones  of  the  Colour  of 
Rujty  /r^»,  and  it  Hath  the  Smell  ftrongly,  and  feemeth.to  tafteof  :i?^  /rv», 
yet  is  as  clear  ai§  any  Water*;  and  I  tried  it  for  a  Month'  or  more  in  my  Study, 
.  putting  Corriil^Jlate  and  Pcbbjes  to  it  in-  a  Gtafi,  and  it  gave  no  Tinfture  at  all. 
to  the  Stories',  nor  any  Sediment ;  fo  that  I  fufpeft  the  TinduFc  to  proceed 
[  froni  fome  Effluvium  mingled  with  the  Water  at  firft  opening  j  but  }  confide 
not  much  in  the  Angle  and  fhort  Trial-  Tmade.  Some  old  M^n  boaftoF  many 
\  great  Cures.it  hath  done. 

bur  Fore-fathers  and  very  old -Men  fcarce  heard  of  the  N^me  of  the  Scot* 
butc  ;  'tis  a  feafonable  Providence, ;  if,*  firice  that  Difeafe  is  become  fo  Epidc- 
mitaJ,  the  Remedy  fliould- be  fo  obvious  and  vulgar,  as  is  pretended  to-be. by 
/iudi  fcrrugmous  Springs.'    ; 

This  breaks  out  near  the  foot  of  a  fofty  Hill,  which  continues,  with  fomc 
lefler  Falls,  about  j  Miles  Weftward  to  HamdeA-^uarry^  where  \hey  dig:  a 
hard  Frecrftone  ©f  a,  dark  yellow  C61our..  Ac  IVeft-Camel^  5  MiJcs  bcncc 
Northward,  is  a  very  foetid  black  Spring,,  which  tingeth  Silver  black,  im- 
isediately  ;  and  Lam  told^.  that  about  10  Miles  lienot^  more  Eaftward^  near 
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Ifhe-Camtan^  not  many  Yi^tf  9go;  they  d^ged  for  Ccfol^  where  the  Coat 
Men  were  endangered  by  a  Faiid  IDamp :  And  when  they  allayed  the  Coal  in 
the  Fire  it  proved  very  noiibn),  h  that  they  forfook  thofe  Coal-Mines.  Perhaps 
k  may  be  (erviceable  to  them  that  know  not  how  to  make  an  honeft  Ufe  of  Arft- 
mc  and  other  VmfmU}. 

Here  again^  with  fome  Timorou&efe,  I  propofe  the  Inquiry,  whether yi*- 
terraneous  Steams  might  not  give  the  dark  yeUow  ^IwHure  to  the  Hamden^ 
Quarry,,  and  the  Property  to  this  Water  of  Rufy-well  for  the  Puhous  Co- 
hfxaion?  It  cannot  be  expefbed^  that  Materials,  difijbring  ib  much  as  Stones 
Iccm  to  differ  from  Water ^  when  per fedlly  petrified,  Ihould  retain  the  very 
lame  Cdour,  though  bpth  received  it  from  the  very  lame  Steams i     The  [ 

£ime  I  propofe  for  the  Blacknefe  and  Foetidnels  of  the  Spring  in  Pf^eft-Camely 
and  of  tne  Coal  near  Wine-Cauntim  5  that  both  may  receive  the  feme  TtnUure  ., 
and  Odour  ixom  Jubterrimean  Steams^  which  may  perhaps  be  of  fo  many 
Kinds  and  Mixtures,  as  to  caufe  much  of  the  great  Diverfities  of  Metals^ 
AStieralsj  Earths y  and  Soils  ;>  and  of  ibme  minute  Differences  in  the  Colour ^ 
Tafie^  Odour ^  and  'Drefs  of  Vegtteibles  \  yea,  and  of  the  Turrs^  Hairs ^  Woolly 
and  other  little  Vari^ries  in  Animals  (particularly  in  Sheep)  in  fevtral  Places  f 
more  inamediately  in  Vegetables^  and  of  Animals  by  remoter  Circumftances ;  I 
will  not  except  x\it  Etbiopick  Hue ^  and  Humours  o{  Mtn  in  diftant  Climates^ 
though  Vegetabks  aiid  Animals  do,  for  the  moft  part,  retain  thdr  feminal  Pro^, 
perties  in  diftant  Climates  for  many  Generations,  And  perhaps  from  thefe  Ter^ 
reftrial  Steams  the  Vegetables  do  imperceptibly  draw  fome  of  their  Salts^  and. 
much  of  their  Nutriment. 

Fot  thtii  Overturei  I  will,  at  prefent  inftance  no  more  than  thus.  Th^ 
Hlufhioua  Mr.  Boyk  hath,  methinks,  evinced,  that  the  mod  fblid  Bodies, 
we  know^.  have  their  Atmojpberes  of  Steams  and  Exhalations :  And  whatever 
the  Materials  be,,  which  are  under  our  Terrene-Cruji  towards  the  Center, 
whether  fiuid,  fiaming,,  or  grofi  Subftances,  they  muft  needs^  hold  an  In- 
tercourfe  of  Tranjpirations^  and  mutually  operate  by  their  perpetual  Agitations 
and  Whirlings  about:  And  by  ^Vukano\  frequent  m  Japan ^  and  in  k^ 
vcral  other  Places,  and  by  xh^  Heats  in  deepefl.  Mines,  and  by  many  other 
maoifeft  Arguments,,  it  appears,  that  there  are  always  ftrong  Steams  afcend- 
ing  towards  the  Surface  of  the  Earth  :  And,  if  their  generative  Power  and  . 
other  Efficacies  were  duly  examined,  and  profecutcd  to  the  beft  Purpofes,.  we 
might  perhaps  in  time  find  tliem  to  have  a  greater  Virtue,  and  more  ufeful  for 
OS,  than* many  of  ih^Conftellations  and  CeJeJlial  In^ences^. which m^kt  nofmall 
Noife  amongft  Aftrobgers. 

XLIII.  Vifiting  the  famous  boiling  Fountain,  at  Peroul^  not  far  from  M?;V-  oh/erMti^m- 
pelier^  I  found  the  Water  to  heave,    and  boil  up  very  furioufly  in  fmall  Bub-  Foimta^S. 
bksf ;  which  manifeftly  proceeded  from  a  Vapour. breaking  out  of  the  Earth  -^^^^^^ 
for  upon  digging  any  where  near  the  Ditch,  and  pouring  other  PValer  upon^^|.jBn«f:>^ 
i  the  dry  place  newly  dug,  i  obferved  in  it  immediately  tlie  fame  koslingy  as  ^'^J^]^^ . 

'  the  exquifite  Naturalift  Mr.  Ray  has  related,  in  his  Travels.     The   like  bub-  0.169.99*^ 

!  bling  of  Water  is  alfo  found    round  about  Perouly  upon  the  Sea-fhore  -,  aod  ";.!|f'^ 

!  in  the  fi/tf/g' itfclf.     But  when  L had  takeafume.of  the  Sand  and  Earth  out 


^f  the  Pbimtaiii'  and  t>itth,  and  puc  it  into  Vcfleb,  pouring  the  Ikme  Wftr 

tcr  upon  it,    there  did   not  appear  the  lt2APerhirh0SiM  or  Alteration  thed^ 

upon;    the  Superficies  of  the  fTafer  continuing  very  fmootb,  equal,   and 

quiet.    And  for  further  -Satisfaftion  I  feught  out,   and  difebvered   in  feveral 

dry  Places  of  the  Ground  thereabouts,    many  little  VeniiikilSj    Paffiige&'  or 

Clefts,  where  the  Steani  iflued  forth  5  4t  the  Mouths  of  thcfe  Chanods  or 

Pipes,  placing  fome  light  Bodies,  as  FeatberSy  fmall  thin  Pieces  of  Straws; 

Leaves,  fc?f.  I  found   them  foon  removed  away.    This  Vapour,  upon  the 

Applicadon  of  a  lighted  Candle  or  Torch,   did  not  flame,  or  catch  the  leaft 

a.  172.  p.    Fire  ;  as  the  Fumes  running  through   a'  boiling  Spring  near  H^tgan  in  Lj»' 

*°3^'        cqfbireAoi  with  which  thofe  burning  Fountains  t^\x  Grenobk  'mDaupbrne^ 

near  Cibinium   or  Hermanftait  in  Tranfylvania^     near  Chemury^  a  Village  ki 

r  ■.i69.p.9a3  Switzerland  in  the  Canton  of  FHiurgh^  and  that  not  far  from  Cracavia  in 

Poland^   do  agfee  in  many  Particulars.     Many  bUfi^  Springs,  babbling  at 

the  Top,  1  have  found  in  Switzerland  (tliQ  beft  watered  Country  that  ever  I 

lawj  and  in  many  Places  near  the  Rhine.     The  like  is  related  by  Varmns 

near  Ctdma^  and  by  Dr.  Phtxn  England.     There  are  ether  bailing  Watns  of 

\  quite  contrary  Temper,  being  adually  Htrt  to  fcvcral  Degrees,  fo  as  to  b(»l 

Eggs,  and  many  other  Things  put  into  them  ;  as  thofe  near  the  So^atara  not 

far  from  Naples  5  as  alfo  upon  the  Top  of  Mount  Zebio  in  the  Duke  of  ilfiJfiM's 

Territories,  not  far  from  his  Villa  near  Sajfalo  ;  in  the  Source  of  the  Emper^^ 

Bath  at  Aken^  in  the  Country  t)f  Jidiers  5  and  in  Japmia^   menuoned  by 

Varenius. 

From  the  foregoing  Hiftory  we  may  take  occafion  to  refl<?a  a  litdc  upon 
the  manifold  Variety  of  ExBalafionsj  prepared  in  and  flying  out  from  the 
\Si(i,Majgazines  and  feveral  Reconditories  below,  as  to  their  Qualities  and  Et 
feds  J  fottie  being  c$ld  artd  dry^  refembling  Air  or  Wind  v  as  thofe  near  Pe- 
Toidlj  and  in  the  Caverns  of  Mountains,  e^)ecially  thofe  of  jEolus  and  other 
Hills  of  Italy  j  as  alfo  in  Mines  upon  the  meeting  of  ff^aier.  Others  are  in- 
flammable,  and  of  a  bituminous  Nature,  tho'  hot  adhially  warm  ;  as  thofe  near 
fFigan  in  Ltinca/bire.  There  are  alfo  many  Steams  very  Hot^  Sulphurous^  and 
Saline  ;  more  efpecially*thofe  in  the  natural  Stoves^  Sweating-^vaults^  Grotios^ 
Baths,  and  the  Voltanos  near  Naples, '  Baja,  Cuma,  and  Pusescuolo  \  as  alio  in 
fome  of  the  fubterraneous  FTorks  at  Rome.  Others  there  are  of  an  Arfenkal^ 
and  fuch  like  venomous  Qualities;  as  in  iht  Grotto  delCano  on  the  Bank  of  the 
Logo  Agrano,  in  many  Mines,  in  poifonous  Springs  and  Lakes. 

Now  thefe  various  Steams,  meeting  with  and  running  thro*  fVdterSj  moft 

caufe  a  great  Variety  of  Ph^enomena  and  Effcds  in  them.    Whether  this  great 

Diverfity  proceeds  from  the  various  Breaths  of  the  Pyrites,  and  the  Lapis  Calca^ 

m;  i7«.  p.    rius,  whilft  under  their  difiercnt  States  and  Changes,  or  from  other  forts  of  Ef- 

:r?d,'iif.    flwviums,  I  dare  not  determine :  But  I  am  apt  to  believe  that  there  may  be  Veins 

c^p.  IU.J.  of  the  Pyrites  near  thofe  Places ;  the  Mammibility  of  which  Mineral  hath  already 

been  difcourfed  of,  and  made  very  clear  by  Dr.  lifter. 

An  ingenious  Author,  relating  the  Hiftory  of  a  burning  Fountain  in  the 
Palatinate  of  Cracovia,  affirms  that  upon  evaporatn^  the  Water  a  dark,  or 
Pitch-like  Subftance  may  be  extrafted,  whkih  cures  the  moft  inveterate  UU 

cers 


ters  in  a  very  fy^tTitM  i-^rid^ffiat  the  Mud  idelf  is  very  pOMreflul  agalinff; 
.Rhetmatick  arid  GMy  T(fins^  fal/kfi  Scaisy  fSc.  -  The  Inhabitants  of  ah'  a2^- 
oent  Village,  who  drink  friuch''W'fhls  Spring,  do'generally  live  to  loo  or  150 
Tears,  which  he  attribatcs  tothe'%iativc  Virtue  of  the  1Vat&: 

The  Naptba^  or  BitUmiiA^  ^dbrfancc  Boating  upon  a  Spring  at  Pitchford 
in  Sbropfbire^  and  upon  Sf.k^tliifine^s  Fountain  near  E^nburgb^  had  been  .fijc- 
cefsfolly  ufed   m  Ulcerous  arfd'C^^4»^»«^  Diftehip«rs,     Many  foch  like  Foun- 
tains of  PetToktSn^  kndOii^'itBfiahces^'^re  to  be  met  with  up -and  down  ;_as*  *  f.i' 
in  the  Bland  of  '!2^^»/ Very 'pftntifoBy  t  near  Gahian^  in  the  Road  irom  Mont- 
pelier  to  ^eziers  \n  LoT^ui^dck i  In'^xhc  FaUeiirie^  f^     to  the  Gtifins-y  at  tjhie  .,  : , '.'. 
r  dot  of  Motint  Z^bio^  in  theDiitchy  of  Modefta :  Not  to  mentioa  any  of  the    *  /',  ' 
Places  written  of  alrcadjr  by  VareMus.  •  The  Inhabitants,-  living  near  thele  Fat*  ^ -'.o  .^ 
Oily  Springs,  take  gteat '  care  to  gather  and  feparate  the  BiHwiinous  SuhJlimceJ/M  ": 
from  the  Water  ^  makbg  vctyt*)'nKderable' Ad  vantages  of  them,  fov  Mechanic  '     *' 
col  3ind  Medicinal Uf^s,     J  have  feen  them  gather   it  up  with  Ladles,  and  put 
*it  into  large  Fikres;  or  into  great  Funheb  ftOppM  at  the  Bottom  ;  or  elfe  into 
Barrels  fct  on  one  End,  which  have  S{)iggots  near  their  Bottoms;  when  they 
are  full,  and  have  ftbod  a  while,  they  open  the  Spiggot  or  Stbppel  to  let  out  the 
Water  \  and,'  when  the  OiVorBffumiftous  Subjianee  begins  to  come,  they  pre- 
fcntly  flop  it  again.  '  '' 

XLIV.  I.  The  Salt*  Springs ^at  Hallm  5Av^are  Four-,  called  Gutiaar^  tljeSaft-Sptipgi 
Dutch  Springs,  the  fV^ttritz,  and  the  Hackel-dorn.     The  three  F/>:^  hold  above  &J?,^/^«^ 
7  P^rts  of.5^i5r,  3- of  Marcafites^   and  14  of  Water.    The  laft  holds  lefi,  btit^]^°;«- 
yieJdsrhe  pureftSalt.  ir        '  '     Z%.{!^^ 

'  They  are  (befides  their  CEconomical  Ufc)  employed  medicinally  to  bath  m  -, 
and  to  dr4w  a  Sph-it  out  of*  it, -exhtbited  with  good  SuCcefe  agairtft  yenom^  4rid 
fat  PutrefaSHon  of  theL«»^j,  Uver,- Reins ^  and  Spken.  •'  •    \ 

The  Salt- Water  at  Ijinenburg,  being  more  grecnifh  than  white;  and  not  vefy 
franjparenty  is  about  the  fetn^  Nature,  and  holds  with  that  of  Hall.  '  It  hath  a 
Mixture  of  Lead  with  it,*  whence  aMb  it  will  riot'facfbd  in  Lead- Parts  ;  'and, ,  if 
it  held  no  Lead  at  all,  it  would  not  be  fogocid,  that  Metal  being  juidged-to 
•purify  the  Water;  whence  all  tJieSaltof  Dmeniurgbylis  preferred  befbre  afU 
others  that  are  made  of  Salt  Springs.  ^    . 

2.  ImadeTr/Wof  that* Salt-Spring  ^t  Eafi-Cbenock  in  Somerfetjhire  (zbovt  TMSomer&t^ 
20  Miles  frqm  the  Sea)  which  tho*  not  fofall,  by  reafon  of  the  late  Rains,  as  in  ^^Z^/ 

'Summery  yet  from  a  Wine-^art,  by  Evaporation,  yielded  nearSo  Cr^^j.         11.56.P.113P 

3.  At  Salt'Water-Haugb  near  Butterby,  about  a  Mile  and  a  half  from  Dur-  intbeBi- 
bam,  in  the  middle  of  the  River  Wiare,  rifcs  a  Salt-Spring.     It  is  good  toj^^jj^^'^ 
be  feen  and  tafted  only  in  the  Summer-time,   when  the  Water  is  difcharged  Mr.  Hugh 
ail  on  one  fide  of  the  Channel  -,  for  in  Winter,  when  the  River  is  high,   it  J^'Jl  ^^^' 
bles  its  Salt  in  the  frefh  Streams,  fo  that  they  are  not  perceivable.     The 
Water  feems  to  bubble  up  equally  in  all  Parts  in  the  Channel,  for  the  Space 

©f  40  Yards  in  Length,  and  about  lo  in  Breadth.  The  falteft  of  alf  the 
Springs  iflues  out  of  the  middle  of  a  Rock,,  the  Surface  of  which  was  ma- 
nifeftly  faltifli ;  and  which,  in  a  hot  Day,  as  I  was  told,  would-be  all  c6* 
vered  over  with  a  perfeft  .Salt.    I  had  all  the  Water  laved  out  of  the  Place 

where: 
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.^fyhere.  it  feemicd  to  ftagn^itey  and  imcnedbf^^^out  of  thcuBody.pf  the  Roc^ 

'thece  bubbled^up  Wa^er  as^^lt  aa  the  former^. ^  |t  wases\iig^  a3  any  Brine. can 

.te,  and  tho*.  but  little  in  Quantity',  in  Coipparifoa.o^ithe  fi;e&  iRiver^  y^9^ 

that  Forcetogive  aBjack^Thflefe  torticStreajm  Tho(c 

'Jl^t  have; boiled  this  Brine  fa^,  ;that  it  aff^4s  A. great  Quantity  of  Bay  Salt^ 

Zw)i  fo,  palatable,  yet  asufeful  as  ordinary  Saltia.    ,It  iiwis  8(1)  the"  Siones  with  a 

^j^d'^^oUsft..    The  Sea  is  eight  Miles  offi   wliere:fl9areft.     ^  , : 

w&Yt"^'<^  ^^^^^'  .The. Depth  of  the  Sak-fprincs  .k  inibaac  Blaow^npt  above  3  or  4, 

Making^if .  Y^n^si-In  i^r^«ffe;/c*  the  Pit  is  full  7  xard&irooithe  footing  above  the  Pit; 

cS!f*"  ^K^^^s  gqi^d  to  be  the  natural  Height'of  the  Ground, -though  the  ^ank  be 

j>r.  wal.  ^  6  Foot  hig)bicr,  accidentally  railed  by  Rubbi&tif  long  niaking  Salt,  or  Wal- 

5T.^*!^o6^- ^^^S'  as  they  call  it.     In  two  Places  withiiv  our  Townlhip  the  Springs  break 

n.55.'p.xiaft  up  fo  in  the  Meadows,  as  to  fret,  away  not  only  the  Grafi,  buc  part  of  the 

nv^4p.io77  fTurfcf  the  Meadow  ;  and  hath  a  fiilt  Liqupr  oiifinjg  as  it  were  out  oF  the  Mud» 

.  bvit  very  gently*  :    .      -  •      ) 

.     Our  Country  is  generally  a  low  Ground,  witnefs  the  Name  given  to  it,  the 

yale  iioyal  of  Etjglmd^  yet  it  is  very  full  of  coUicular  Eminencies  and  various 

.  Rifings,  to  diflinguifli  it  jfrom  being  -all  Meadow.    The  neareft  Hills  (of  thofe 

.  .worth  .calling^iiillsj  is  about  7  Miles  difianc  from  the  Springs  i  it  is  fteeper  but 

not  much  higher  than  Higbgat^-HiUi 

c  v.r.  :.::       Wc  have  alfb  a  pqcuHar  fort  of  Ground  in  thb  County  and  fome  adjacent 

*  *^;,.\ ;  .jl^arts,  which  we  call  Mo£es :  And  they  arc  a  kind  of  moorilh  boggy  Ground, 

V-r  • .  r  v?ry  ftriogy.and  fat;  which  feiweth  us  very  well  for  ^urfs^  cutout  like  great 

Bricks,  and  dried  in  the  Sun.     And  this  kind  of  Ground  is  fo  much  here,  that 

there  are  few  Towfijh^s  but  they  have  tjieir  particufcu:  A^Jfes.    In  thefe  is  found 

'  much  of  that  Wood  we  call  Firr-ff^oodj  which  ierves  the  Country-People  for 

Candles,  Fewel,  and  fometimes  forfmall  Timher-Ufes^  and  this  the  Vulgar  con- 

,  eludes  to  have  lain  there  fince  the  Flood.    But  generally  thefe  Mojfes  fcem  to  be 

^.Blaces undermined  by  iomt  fubterraneous  Siuams ;  or  by  the  Diflblution  of  fome 

.Matter,  that  made  them  equal  with  the  reft  of  the  Ground  formerly :  In  which 

(.Conje^re  I  am  confirmed  by  this,  that  near  a  Place  of  my  Lord  Cholmtmdelefsy 

j  called  Bilkefy^  about  9  or  lo  Years  fince,  not  far  from  one  of  thefe  M^es^ 

without  any  Earthquake,  a  Piece  of  Ground,  of  about  30  Yards  over,  fell  in 

—  .  with  an   huge  Noife,  and  great  Oaks  growing  on  it  fell  in  with  it  together  \ 

^         .whichhungfirft  with  Part  of  their  Heads  out,  afterwards  fuddenly  funk  down 

into  the  Grounds,  fo  as  to  become  invifible::  Out  of  wliich  Pit  they  drew  Brine 

J  .  .  ^.    with  a. Pitcher  tied  to  a  Cart-rope,  but  could  then  find  no  Bottom  with  the  Ropes 

.i.   xhey  had  th^re  :  The  Pit  is  fince  filled  up  with  Water,  and  now  doth  not  tafie 

fait,  but, a  very  little  brackifb,  a  very  fmall  Rivulet  pafiing  through  it.     The 

.neareft  Sakfprings  to   this  Place  are   at  Durtwicb  about  three  Miles /Fom 

\it."       .       ^ 

y  Our  Springs  are  about  30  Miles  firom  the  Sea;  and  generally  lie  all  along 
.  the  River  JVeever:  Yet  there  is  an  appearance  of  the  fame  ^«>iat  Mddkwicb^ 
*  nearer  the  River  Dane  than  Wetver  \  which  notwitlifianding  leems  not  to  be  out 
.>of  the  Line  of  thtfFeever^s  Stuam\  and  thefe  lie  all  near  Brooks  .and  in  the 
rocadowiib  Grounds, 

1 


(  353  ) 

I  could  obferve  no  Singularity  at  all  in  the  Plants  v  for,,  where  the  5alt^ 
reaches  the  Surface^  it  frets  away  all,  as  I  laid  before ;  and  upon  the  7«r/'».* 
near  the  old  decayed  Pits,  grows  the  very  fame  that  doth  in  ,rhe  remoteflr 
Place  of  the  Meadow ;  only  I  obferve,  that  where  the  Turf  was  fretted'  away 
Rufhes  maintained  their  Station  longeft.  '  .  ' 

The  Water  is  fo  very  cold  at  the  Bottom  of  the  Pit,  that  when  the  Brir 
ners  fometimes  go  about  to  cleanfe  the  Pit,  they  cannot  abide  in  abtjve  half 
an  Hour,  and  in  that  time  they  drink  much  ftrong  Water.  There  is  not 
any  hot  Springs  (that  I  can  hear  of )  nearer  us  ihdJi  Buckjlon-well^  which  is 
about  30  Miles  diftant,  .     .,' 

Several  new  Brine  Springs  have  been  of  late  both  fought  and  found ;  yet 
none  knows  of,  any  Shells,  but  rather  a  blackifii  Slutch  mixt  with  tlie  Sand,' 
which  infefts  the  whole  Spring  flike  the  Scuttk  Fijh)  black  when  *cis  ftir- 
rcd ;  elfe  the  Water  runs  very  clear.  *  '\ 

The  Springs  are  rich  or  poor  in  a  double  Senfe ;  for  a  Spring  may  be  rich 
in  Salt,  but  poqr  in  the  Quantity  of  Brine  it  affords.  Thus  they  haveaVictf 
Brine  in  their  chief  Pic  at  Middkwicbj  which  yields  a  full  4th  Part  of  Salt ; '  yet 
is  it  fo  thrifty  in  its  Brine,  that  the  Inhabitants  are  limited  to  their  Propor- 
tions  out  of  it,  and  their  Quantity  is  fupplied  out  of  Pits  that  afford  a  weaker 
Brine.  Our  Pit  at  Nantwicb  yields  about  i  Pound  of  Salt  for  6  Pound^f 
of  Brine ;  but  then  'tis  always,  without  any  fenfible  Difference,  fo  plen- 
tiful a  Spring,  that  whereas  they  feldom  fVall^  that  make  Salt,  in  above  6 
Houfcs  at  a  time,  and  there  are  or  Ihould  be  about  50  Wich-boufes  in  the 
y^ow;  thk  Pit  is  judged  fufficient  to  fupply  them  all,  without  falling  much 
lower  than  a  Yard  or  two  at  moft.  And  this  Advantage  would  accrue  over 
and  above,  that  fuch  quick  Ufc  of  the  Pit  extreamly  ftrengthens  the  Brine, 
perhaps  to  a  Degree  little  left  than  that  of  Middkwicb-Pit :  For,  I  have 
tried  it  my  ftlf,  that  a  Quart  of  Brine,  when  the  Pit  had  been  drawn  off  3  or 
4  Days  to  fupply  5  or  6  Wicb-boufes,  hath  yielded  an  Ounce  and  an  half 
more  of  Salt^  than  at  any  other  time  when  it  hath  had  a  Reft  of  a  Week  or 
thereabouts. 

Marcb  8.  1668.  I  weighed  2  Pounds  of  diftill'd  Water  in  a  Narrow- mouth'd 
Glafs-bottle,  that  I  might  take  an  exaft  Mark  for  a  Quart.  This  Bottle, 
being  filled  with  our  Brine  to  the  very  'fame  Mark,  weighed  (befides  the 
Tare  of  the  Bottle)  2  Pounds  3  Ounces  and  5  Drachms.  This  was  taken  up 
when  the  TVicb-boufes  began  to  work,  fo  that  the  Pit  was  but  little  drawn. 
I  filled  up  the  Bottle  with  the  lame  Brine,  and  it  weighed  juft  3  Drachms 
more.  This  Brin«  boiled  away,  without  any  Addition  or  Clarification, 
made  5  Ounces  and  4  Drachms  of  Salt.  Five  Days  after,  when  the  Pit  had 
been  drawn  all  that  while  for  the  working  of  the  Wicb-boufeSj  viz.  Marcb  13. 
the  fame  Bottle,  fill*d  to  the  Quart  Mark  aforefaid  with  Brine  then  taken  up; 
weighed,  befides  the  Bottle,  2  Pounds  4  Ounces  and  an  half:  The  fame 
time,  the  Bottle  filled,  as  in  the  former  Experiment,  weighed  juft  2  Pounds 
and  a  half,  which  is  3  Drachms  more  than  the  Quarter  Mark  before ;  which 
boiled  into  Salt  made  6  Ounces,  6  Drachms  and  2  Scruples :  Which  exceeds 
'     Vol.11.  Zz   •  the 
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the  former  Quantity  of  Salt^  i  Oance  4  Drachms  and  %  Scruples^  though  the 
Brine  exceeded  the  former  in  Weight  but  4  Drachms. 

By  which  Trial  I  confuted  alio  a  Tradition  which  the  Briners  have  amongft 
them,  viz.  that  the  Brine  is  ftrongeft  at  the  time  of  the  Sprite-fides^  to  wic» 
at  the  Full  and  Change  of  the  Moon*  For  March  8,  aforelaid  was  only  one 
Day  paft  the  Full,  and  then  the  Brine  was  weaker  than  it  was  the  13th  Day,^ 
when  it  was  6  Days  pafl  the  Full.  So  that  I  conclude  there  could  be  no 
other  Reafon,  than  that  the  much  drawing  makes  way  for  the  Salt-Springs  to 
come  the  tjuicker,  and  allows  the  lefe  time  for  the  Admiflion  of  FrefthSprings. 
But  •ds  oMbrved  by  th«  Briners,  that  they  make  nw)re  Salt  with  the  fame 
Quantity  of  Brine  in  dry  than  in  wet  Sea/cms. 

Their  manner  of  working  is  this :  They  have  formerly  boiFed  their  Brine-  ia 
6  kaden  Pans  with  Wood-6rc ;  upon  which  Account  they  all  $Iaini  their  In- 
Cereft  in  the  Pit  \yf  the  Name  of  fo  many  6  Leads  fFiUHng  \  by  which  they 
each  knpw  their  Proportion  -,  but,  in  the  Memory  of  many  alive,,  they  change 
ed  th^r  6  Leads  into  4  Iron  Pans^  fomeching  better  than  a^  Tard  fquare^  and 
about  6  Inches  deep,  ftill  firtiug  the  Content  of  the&  to  that  of  the  6  Leads.: 
And  of  late  many  have  changed  the  4  Iron  Pans  into  two  greater  ^  and  ibme 
ff^aU  but  in  one }  but  ftill  the  Rulers  gage  it  to  their  old  Proportions, 

They  ufc  for  their  Fewel  Pit-Coals,  brought  out  of  Staffordfhirt..  Thcfe 
Pans  are  fet  upon  Iron  Bars^  and  made  in  on  all  Sides  very  clofe  (that  the  Flame 
por  Smoak  break  through)  with  CU^  and  Bricks.  They  &*ft  fill  their  Fff»i  with, 
^ine  out  of  the  Pi/,  which  comes  to  them  in  fevcral  wooden  Gutters  r  thea 
they  put  into  their  Pans^  amongft  their  Brine,  a  certain  Miaaure,.  made 
of  about  ao  Gallons  of  Bruie,  and  2  Quarts  of  Calves^  Cowsy  orchiefly  Sbeep^^ 
Blood,  mixt  into  a  Clare-t  Colour:  Of  this  Mixture  they  put  about  2  Quarts- 
into  a  Pan  that  holds  about  360  Quarts  of  Brine ;  this  bloody  Brine  at  the 
firft  boiling  of  the  Pan  brings  up  a  Scum^  which  they  are  careful  ta  take 
off*  with  a  Skimmer,  made  with  a  wooden  Handle  thmft  through  a  long  Square 
of  PFainfiot  Boards  twice  as  big  as  a  good  fquare  Trencher:  This  they  calf 
9ig.^  a  Loot.  Here  they  continue  their  Fire,  as  quick  as  they  can,  till  half  the 
Brine  be  wafted  j  and  this  they  call  Boiling  upon  ^efrejh.  But,  when  'tis  half 
boiled  away,  they  fill  their  Puns  again  with  new  Brine  out  of  the  Ship  (<b  ihey 
call  a  great  Cifiem  by  their  p4mh  Sides,  into  which  their  Brine  runs  through 
the  wooden  Gutters  from  the  Pump,  that  ftands  in  the  Pit ;)  then  they  put 
into  the  Pan  2  Stuarts  of  the  Mixture  following :  They  take  a  ^art  of  Whites 
of  EggSy  beat  them  thoroughly  with  as  much  Brine,  till  they  are  well  broken  \ 
ihen  mix  them  with  20  Gallmu  of  Brine,  as  before  was  done  with  the  Blood  ^ 
and  thus  that  which  they  call  the  IFbitej  is  made.  As  foon  as  this  is  in,  they 
boil  iharply,  till  the  Jieond  Sctm  zxi&  i  then  they  &um  it  off  as  before,  and 
boil  very  gently  till  it  corn  i  to  procure  which,  when  Part  of  the  Brine  is 
wafted,  they  put  into  each  Pan^  or  the  Content  aforeiaid,  about  a  Quarter  of 
a  Pint  of  the  beft  and  fir(Higefi:  Jle  they  can  get  ^  this  makes  a  momentary 
Ebullition^  which  is  ibon  over  \  and  then  they  abate  their  Fires,  yet  not  Ib^  buc 
that  they  keep  it  boiling  all  over;  though  gendy*^  for  the  Workmen  (ay, 
^■-        that  if  they  boil  faft  here  (which  they  call  filing  on  the  Leacb^  becauie  they 

ufiially 
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dually  all  this  time  lade  in  tbeir  LeacB-Mne^  which  is  iiich  Brine  a$  runs 
from  their  SaU^  when  it  is  taken  up  before  it  hardens)  if,  I  lay,  they  boil 
faft  here,  it  waftes  their  SaU ;  after  all  their  Lcach-brim  is  in,  they  boi  gently 
till  a  kind  of  Scum  comes  on  it  like  a  thin  Ice  ;  which  is  the  firft  Appearance 
of  the  Salt :  Then  that  finks,  and  the  Brine  every  where  gathers  into  Corf{$ 
at  the  Bottom  to  it,  which  they  gently  rake  together  with  their  hfots.  I  fay 
gently,  for  much  ftirring  breaks  the  Corn.  So  they  continue  till  there  is  but 
verylitde  Brine  left  in  the  Pan:  Then  with  ihtxv  Loots  they  take  it  up^/the'"*'^ 
Brine  dropping  from  it,  and  throw  it  into  their  Barrows^  which  are  Caies  made 
with  flat  cleft  Wickers  in  the  Shape  almoll  of  a  Sugar-Loaf,  the  Bottom  up- 
prmoft,  when  the  Barrow  is  full,  they  let  it  ftand  fo  for  an  Hour  and  an  half 
in  the  3r^i(f  A,  where  it  drains  out  all  the  Ijaclhhrine  abovdaid ;  then  they  remove 
it  into  their  Hot-Houfe  behind  their  Works,  made  there  by  2  Twmeb  under 
their  Pans^  carried  back  for  that  Purpofe.  The  Leacb-brine^  that  runs  from  ''*•  ^S- 
the  Barrows,  they  put  into  the  next  Boiling ;  for  'tis  to  their  Advantage,  it  be- 
ing Soli  melted,  and  wanting  only  hardning. 

This  work  is  performed  in  2  Hours  in  the  fmaller  Pans^  which  are  (hallow- 
cr,  and  generally  boil  their  Brine  more  away  ;  wherefore  their  Sak  will  laft 
better,  though  it  does  not  granulate  io  well,  becaufe  when  the  Brine  is  wafted, 
the  Fire  and  the  Stirring  breaks  iht  Corns.  But  this  Salt  weighs  heavier,  and 
melts  not  ib  foon,  and  therefore  is  bought  by  them  that  carry  it  far.  But 
in  the  greater  Pans^  which  are  ufually  deeper,  they  are  about  half  an  Hour 
longer  in  boiling ;  but,  becaufe  they  take  their  Salt  out  of  their  Brine,  and 
only  harden  it  in  their  Hot-Houfe^  it's  apter  to  melt  away  in  a  moift  Air.  Yet 
of  this  Sort  of  Salt  the  bigger  the  Grain  is,  the  longer  it  endures  *,  and  ge- 
nerally this  is  the  better  granulated  and  the  clearer,  though  the  other  be  the 
uiiter.  Upon  which  I  rather  think,  'tis  the  taking  of  the  Salt  out  of  the 
Brine  before  it  be  wafted,  that  caufes  the  granulatif^  of  it,  than  the  Ale,  to 
which  the  Workmen  impute  it.  This  Kind  meafures  profitably  well,  there- 
fore it  is  much  bought  by  them  who  buy  to  (ell  again. 

They  never  cover  their  Pans  at  all,  during  their  whole  time  of  boiling. 
They  have  their  Houlcs  like  Barns  open  up  to  the  Thatch,  with  a  Lowerbofe 
or  two  to  vent  the  Steam  of  the  Pans.  Poffibly  Tiles  may  do  better,  but 
no  Body  is  yet  fo  curious  as  to  try ;  but  the  Steam  is  (uch,  that  I  am  confi* 
dent  no  Plaifter  will  ftick,  and  the  Board  will  warp,  and  tbetr  Nails  will  raft 
fo,  as  quickly  to  fret  in  Pieces. 

With  our  Salt  both  Beef  and  Bacon  is  very  well  preiervcd  fweet  and  good 
a  whole  Year  together ;  and  I  do  apprehend  this  Salt  to  be  rather  more  iearch- 
ing  than  French  Salty  beGau(e  I  have  often  oblerved,  that  Meat  kept  with  this 
^^fhall  be  more  fiery  Salt  to  the  midftof  it,  than  I  have  oblerved  when  I  have 
eaten  powder'd  Mcat*on  Ship-board,  which  was  probably  done  with  JFrencb 
Salt ;  I  then  being  on  the  Soudi-fide  of  England^  and  in  a  Dutch  VelTel.  'Tis 
certain  Cbefinre  fends  yearly  much  Bacon  to  London^  which  yet  had  never  any 
Mark  of  Infamy  fet  upon  it ;  and  hang'd  Beef  (which  others  call  Martinmafs* 
heef)  is  as  good  and  as  frequent  in  Cbeflotress  in  any  Place;  fo  that  I  conclude 
that  this  M  is  fuUy  eftcdual  for  any  ufe,  and  as  good  as  any  other. 

Z  z  2  The 
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*  The  Sweepings  of  fuch  ^aU  is  conftantly  ftied  and  fcattcred  about  on  the 
Floor,  not  without  taking  much  of  the  Dirt  (which  occafions  its  Greynefs)  and 
is  called  Grey  Salt.  This  fells  not  at  half  the  Rate  of  fVbiU  Sail,  and  is  only 
bought  up  by  the  poorer  fort  of  People,  and  fcrves  them  in  faking  Bacons 
coarfe  CheefCj  £5?f.  Cats  of  Salt  are  only  made  of  the  worft  of  Salt,  when 
yet  wettifh  from  the  Pans ;  molded  and  intermixt  with  interfperfed  Cummin^ 
.  Seed  and  Jfies,  and  fo  baked  into  a  hard  Lump  in  the  Mouths  of  their  Ovens. 
The  Ufe  of  thefe  is  only  for  Pigeon-boufes.  But  Loaves  of  Salt  are  the  fineft 
of  all  for  Trencher  Ufe.  There  is  no  Diflference  in  the  boiling  ot  thefc 
from  the  common  way  of  the  fine  Salt ;  but  in  the  making  up  fome  Care 
is  ufed  :  For  firft  they  cut  their  Barrows,  they  intend  for  Salt-LoaveSy  with  a 
long  Slit  from  Top  to  Bottom  equally  on  both  Sides ;  then  they  tie  both 
Sides  together  with  Cords ;  then  they  fill  this  Barrow  with  Salt  boiled  as 
ufually,  but  in  the  filling  are  careful  to  ramni  down  the  Salt  with  the  End  of 
fome  wooden  Bar,  continuing  this  till  the  Barrow  be  fill'd  to  their  Minds ; 
then  placing  it  fpeedily  in  their  Hot-houfe^  there  let  it  ftand  all  the  time  of 
'  their  IFalling  :  Wherefore  they  prepare  for  their  Ij)aves  at  the  Beginning 
ftf  their  Work,  that  they  may  have  all  the  Benefit  of  their  Hot-boufesy  and, 
'when  thefc  begin  to  flack,  they  take  out  the  Loaves,  and  untie  the  Cords  that 
faftened  the  Barrow,  that  both  Sides  of  the  fame  may  eafily  open  without 
breaking  the  Loaf.  They  then  take  the  Loaf  and  bake  it  in  an  Oven  where 
Houfhold-Bread  hath  been  baked,  but  new  drawn  forth.  This  they  do 
twice  or  thrice,  'till  they  fee  it  baked  firm  enough ;  and  this  being  placed 
in  a  Stove  or  in  a  Chimney-Corner,  and  clofe  covered  with  an  Hofe  of  Cloth 
or  Leather,  like  the  Sugar-Loaf-Papers,  will  keep  very  white;  and  when 
they  have  occafion  to  ufe  any,  they  Ihave  it  off  with  a  Knife  (as  you  do 
Loaf-Sugar)  to  fill  the  Salt-feller. 
5«r*     p;;^.  63,  The  Loot, 

gum.  Fig.  64.  aa.  Two  Barrows  filled  with  Salt,    hb.  The  Salt  heaped  above  the 

Top  of  the  Barrows,  and  patted  down  hard.     C,  The  Leacb-Trougb, 

Fig.  6^.  aaaaaoTj  The  Hot-boufe  between  the  Wall  and  the  Chimney,     bb, 
two  funnels »     CC,  The  Chimney-back,  into  which  the  funnels  convey  the 
Smoak.     dddd.  The  4  Pans.     £,  The  Partition- Wall  between  the  Pans  and 
the  Hot'boujs.    ff.  The  Fire-places,    gg,  JJh^boles.     hb.  The  Heartb  below. 
'iV,  The  Defcent  to  the  Heartb. 
i<r  Droit-    .     The  Country  is  neither  P/j/»,  neither  hath  it  any  great /ff//r,  but  many 
w^ceftcr-  ^"^^'^  Rifings  J  the  greateft  Hills  near  us  being  the  Ucbie  within  6  Miles, 
Aires  ^jE)r.  which  fome  call  Look-bigb,  fuppofing  it  to  be  the  higheft  Ground  in  thefe  Parts, 
J**^^^*^^' becaufe  the  Springs  which  rife  there  run  into  the  North  and  South  Seas;  near 
f.'  1059.     to  which  are  Clent-Hills,   about  the  fame  Diftance.     On  the  other  Side  the 
River  Severtf  are  Jberly  Hills,  at  about  7  Miles  Diftance  from  us.     There  are 
many  Salt-iprings  about  the  Town,  which  is  feated  by  a  Brook-fide,  called 
Salwarp'brook,  which  arife  both  in  the  Brook,  and  in  the  Ground  near  it,  tho*- 
there  are  but  3  Pits  that  are  made  ufe  of. 

•  Where  the  Spririgs  are  falteft  there  grows  nothing  at  all,  but  by  the  Brackijh 
Ditches  there  grows  JJler'  Jtticus  with  a  pjilc  Flower,  which  I  find  no  where 
clfe  with  us.  '  Some 
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^'  'Sdtne  of  the  Sali-J^rhigs  rife  on  the  Top  of  the  Ground,  which  are  not  fd 

foU  as  others.    The  great  jP//,  which  is  call'd  UpwklhPity  is  3  Foot  deep,  in 

which  are  3  dlftind  Springs  rifing  in  the  Bottom;  one  comes  into  the  Pit 

North-weft,  another  North-eaft,  the  3d  South-eaft,  which  is  the  richeft  boili 

in  Quantity  and  in  Quality.     They  all  differ  in  Saltnefi,  which  I  can  give  no 

exaft-Account  of,  it  being  impoffible  fo  to  feparate  them,  that  there  fhall  be 

no  Mixture  ;  the  Pit  is  about  10  Foot  fquare;  the  Sides  are  made  with  fijuarc 

Elms  jointed  in  at  the  full  Length,  which  I  fuppofe  is  occafioned  by  the  SaU- 

Tiffs  of  the  Ground  that  appears  to  me  to  have  been  a  Bog ;  the  Surface  of  it 

is  made  of  Afhes.    That  it  was  originally  a  Bog,  I  am  induced  to  believe,  for 

not  many  Years  fince,  digging  to  try  the  Foundation  of  a  Seal,  for  fo  we  call 

our  Houfes  we  make  Salt  in)  I  thruft  a  long  Staff  over  Head. 

Tho*  the  Brine  be  colder  than  the  other  Water,  yet  it  never  freezeth  ;  but 
the  Rain  Water,  that  lies  upon  the  Brine,  in  extream  hard  Frofts  will  freeze, 
but  not  much. 

The  Soil  about  the  Town,  on  the  lower  Side  of  it,  is  a  black  rich  Earth, 
under  which  2  or  3  Foot  is  a  ftiff  gravelly  Clay,  then  Marie.  Thofe  that 
make  Wells  for  frefh  Water,  if  they  find  Springs  in  the  Marie,  they  are  ge- 
nerally frefh;  'but  if  they  fink  thro*  the  Marie,  they  come  to  a  whicifh  Clay 
mixed  with  Gravel,  in  which  the  Springs  are  more  or  icfs  brackifh. 

In  the  great  Pit  at  Upwicb  we  have  at  one  and  the  fame  time  3  Sorts  of 
Brine  J  which  we  call  by  the- Names  of  Firjl-man,'  Mtddle-man,  and  Laft-man\ 
thefc  Sorts  are  of  different  Strengths ;  the  Brine  is  drawn  by  Pump ;  fo  that 
which  13  in  the  Bottom  is  firft  pumped  out,  which  is  that  we  call  Ftrft-many 
^c.  That  I  might  make  an  exaft  Trial  of  the  Strength,  I  made  me  a  Quart 
that  contained  24  Ounces  Troy  of  diftilPd  Water;  which  Quart  being  filled 
with  the  firft  Brine,  befides  the  Tare  of  the  Quart  weighing  29  Ounces^ 
made  7  Ounces  and  3  Drachms  of  Salt  without  any  Addition ;  the  next  Day  I 
weighed  the  fame  Salt  again,  and  it  weighed"  7  Ounces  and  6  Drachms ;  (b 
that  4  Tuns  of  Brine  make  above  one  Tun  of  Salt.  The  fame  Quart  filled 
vnth  AUddle-tnan,  which  is  the  fecond  fort  of  Brine,  weighed  2S  Ounces-,  I 
alfo  weighed  a  Quart  of  Brine  as  it  came  immediately  out  of  the  Springs, 
which  weighed  28  Ounces,  and  the  3d  fort  27  Ounces-,  fo  that  what  the  firfl 
gets,  the  laft  loleth,  which  doth  precipitate  as  much  in  24  Hours,  as  if  it 
flood  a  much  longer  Time. 

The  Quantity  of  Brine  that'  this  Pit  yields  every  24  Hburs  is  as  much  as 
will  make  450  Bufhelsof  Salt,  which  is  drawn  our  twice  or  three  times  a  Day, 
for  fo  oft  we  ordinarily  draw,  and  that  as  long  as  the  Pump  will  go; 

In  the  beft  Pit  zt  Nether'xicb  a  Quart  of  Brine  weighs  28  Ounces  and  an 
half-,  this  Pit  is  18  Foot  deep,  and  4  Foot  broad,  and  yields  as  much  Brine 
every  24  Hours  as  makes  about  40  Bufhek  of  Salt  \  there  is  but  one  Spring 
m  the  Pit,  that  comes  in  2  Foot  and  8  Inches  above  the  Bottom. 

The  worft  Pit  at  Netberwicb  is  of  the  fame  Breadth  arfd  Depth  as  the  for- 
mer, a  Quart  of  Brine  out  of  which  wcigheth  2,7  Ounces,  and  yields  as  much 
Brine  daily  as  makes  about  30  Bulhcls  of  Salt.  •  in  this  Pit  are  3  Springs; 
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two  in  the  bottom,  and  «ae  about  2  Foot  blghcr>    Tbeb  FiO  aie  vjfliiA  < 

Yards  of  one  another. 

Thcfe  Pits  are  near  the  Brook  \  the  great  Pit  On  the  North  Side  ;  aod  abottt 
^Quarter  of  a  Mile  lower,  the  2  leflcr  Pits  on  the  South-fide, 

In  the  great  Pit  I  found  no  Variation  either  in  Q/ality  or  the  Strength  of  the 
Brine,  ^ut  the  Springs  in  the  other  Pits  are  augoiented  by  muck  Rain,  and 
yield  lefi  Salt, 

That  every  Man  may  know  his  own  Proportion,  the  Brine  is  divided  iiico 
Tbats  JValUngs  ;  a  Pbat  fFaflif^  is  divided  into  12  weaker  Brines  ;  and  every 
weaker  Brine  is  divided  into  8  Burdens^  every  Burden  being  a  Vt&{  that  con* 
tains  about  32  Gallons ;  whereof  every  one  hath  6  Burdens  of  Fh^-nmn^So! 
Middle-Man^  and  6  of  Tj^-man^  fo  that  every  Man  hath  not  only  his  juft  Pro- 
portion in  Quantity,  but  in  Quality  alio.  This  Brine  is  carried  in  Coolers  to 
every  Man's  Seal  by  8  fworn  Men,  which  we  call  Ma^s  of  the  Beacbin^  and 
'4  Mddk-men^  and  there  put  into  great  Tuns  for  Uie* 

The  Fewel  heretofore  ufed  was  all  Wood  j  but,  fince  the  Wood  hath  been 
deftroyed  by  the  Iron- Works,  we  ufe  almoft  all  Pit*coals,  which  are  brought 
to  us  by  Land  13  or  14  Miles. 

The  Pbats  we  boil  our  Brine  in  are  made  of  Lsad^  caft  into  a  fiat  Plate  at  5 
Foot  and  an  half  long,  and  3  Foot  over;  and  then  the  Sides  and  Ends  beatea 
up,  and  a  little  raifed  in  the  Middle  \  which  are  let  upon  Brick-work^  which 
we  call  Ovens ;  in  which  is  a  Grate  to  make  the  Fire  on,  and  an  A(h-hoie, 
which  we  call  a  Trunk:  In  fome  SeaU  are  6  of  thefe  Pans^  in  fonoe  5,  and 
lome  4,  ibme  3,  fbme  2.  In  each  of  thefe  Pans  is  boiled  at  a  time  as  muci) 
Brine  as  makes  3  Pecks  of  white  Salt,  which  we  call  a  hide^  and  is  iaded  out 
of  the  Pan  with  a  Loot^  and  put  into  Barrows,  which  are  let  into  B^/lais  over 
Veflels  we  call  Lsacb-cmbs^  that  the  Brine  may  run  from  the  Sale ;  which 
'Brine  we  call  Leach^  with  which  we  drefi  our  Pbals^  when  the  cold  Brine  they 
are  firft  filled  with  is  fomething  boiled  away.  In  thele  Baftals  the  Salt  ftands  ftill 
till  it's  dry,  which  is  about  4  Hours ;  then  we  carry  it  into  Cribs  which  are  Houfcs 
boarded  on  the  Bottom  and  Sides,  where 'tis  kepttiil  fold,  which  isjbmetimes 
half  a  Teais  or  3K^rters  \  in  which  time,  if  the  Crib  is  good»  it  will  not 
wafte  a'i2/i  Part,  the  Salt  itfclf  being  of  fo  ftrong  a  Body:  Whereas  in 
'^be/hire  they  are  forced  to  keep  their  Salt  in  Barrows  in  Stoves  to  dry  it,  and 
make  it  no  iafter  than  they  lell. 

For  clarify:!^  the  Brine  we  ufe  nothing  but  the  l^bites  of  Eggs  \  of  which  we 
take  a*Quarter  of  a  Wbite^  and  put  it  into  a  Gallon  or  two  of  Brine  ;  which, 
bqng  beaten  with  one's  Hand,  lathers  like  Soap ;  a  fmall  Quantity  of  which 
Froib  put  into  each  Pbat  raifeth  all  the  Scum  (fi>  that  the  ff^bUe  of  an  £^  will 
clarify  20  Bufiielsof  Salt ;  )  by  which  Means  our  Salt  is  as  white  as  any  thing 
can  be,  neither  hath  it  any  ill  Savour,  as  that  Salt  hath  that  is  clarified  with 
•Blood. 

¥cv  grmiiJatn^  it  we  ufe  nothbg  at  all  1  for  the  Brine  is  lb  ftrong  of  itfelf, 
that,  unleis  it  be  often  flirred,  it  will  ouke  Salt  as  big  grained  as  Beft-SalL  I 
have  boilM  Brine  to  a  Ca9Utf4M^bt^  and  it  hath  prodi^d  Clods  oi  Salit^  dear 
as  the  cicarelt  Mm%  like  Jfie  of  Mttf  SaUi  fo  that  we  are  neceflitated  to 
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put  a  fixiall  Quantity  of  Bjfin  into  the  Brm^  to  make  die  Graw  of  ti|e  Aii(r 
finall. 

Befiies  the  fFhiU-Sall  we  have  another  Sort  that  we  call  Cb4-Salt^  which 
grows  to  the  Bottom  of  the  Pbats\  that  after  the  fyinti-Sab  is  lajde4  out,  is 
digged  up  with  a  KckcTi  which  is  made  like  a  Mafitfs  7rowei^  pointed  with 
Steel,  and  put  upon  a  fliort  Staff;  this  is  the  ftrongeft  Salt  I  havf  feen,  and  is 
moft  ufed  for  (kiting  Bacon  and  Neais^Totigues ;  it  makes  the  Bacon  redder  than 
other  Salt,  and  ipakes  the  Fat  eat  firm  i  if  the  Swine  are  fed  with  M^ft^  it 
hardens  the  Fat  aimoft  as  much  as  if  fed  with  Peaft^  and  &lted  with  tftbVf  Salt,  lb 
is  very  much  uled  by  Countrywomen  to  pat  into  their  Runnet  Pots^  and  as  they 
iky  Is  better  for  their  Gbeeie.  Theie  Clods  are  ufed  to  broil  Me* t  with,  being 
kid  on  Coals.  We  account  this  Salt  to  be  too  itrong  to  (alt  Beof  with,  it  tak- 
ing away  too  much  of  its  Sweetnefe, 

A  third  fort  of  Salt  wc  have,  which:  we  call  KMockingSr  which  doth  candy  on . 
the  Sitails  of  the  Barrow,,  as  the  Brine  runs  from  the  Salt,  after  it  is  laded  out  of 
the  Pbais  v  This  Salt  is  much, uftd  for  the  fame  Uies  ^sth^Cbd-SaU^  tho' itk. 
not  altogether  ib  ftrong. 

A  fourth  Sort  we  have,  which  we  call  Scrapings^iiut  is,  a  coarfe  Sort  of  Salt 
that  is  mixed^  with.  Drbis  airid  Duft  that  cleaves  to  the  Tops  of  the  Sides  of  the 
Pbais ;.  this  Salt  isfcraped  off  the  Pbats  when  we  neach  'em,  that  is,  when  we 
take  our  Pbais  off  the  FireSsto  beat  up  the  Bottom,,  and. is  bought  by  the  -poor 
ibrt  of  People  to  fait  Meat  with. 

A  fifth. Sort  is  Pfgeon-SaUy  whkh  is  nothing  but  the  Brine  running,  out 
through' the  Crack  of  a  Bbat^,  and  hardens  to  a  Ciod  on  the  outfide  over  the 
Fire. 

£4/^,  The  Sah'loaves are  thefineft  of.  white  Salt,  the  Grain  of  which  is  ipade. 
fomething  finer  than  ordinary,,  that,  it  may  the  better  adhere  together ; .  which 
is  done  by  addbg  a  little  more  Rofin,  and  is  beaten  into  the  Barpows  wh(n  it  is 
laded  outofthe  iSVtf/. 

Our  Salt  is  not  ib  apt  to-diffolveas  Ci^^V^-Salt,  nor  as  that  Salt  that  is  made 
by  diOblving  Ba^-Sdt^ .  and  clarifying  it, .  which  is  called  Salt  upon  SaU^  which, 
appears  by  our  long  keeping  it  without  any  Fire. 

I  believe  there  cannot  be  better. white  Salt  than  ours,  for  leveral  Heafons. 

u  There  is  none  can  be  whiter,  and  confequendy  more  free  from  Drofs. 

2.  It  is  tlie  weightieft  as  I^have  feen  my  felf,  and  been  informed  by  others  \ 
for  the  Bags  of  Salt,  1  have  ufually  feen  broi^ht  out  of  Gbejhire  on  Horle-back, 
contain  6Bufhcls  and  a  half,  or  7  Bufiiels*^  whereas  the  beft  Hories  that  carry 
Salt  from  hence,  if  they  carry  it  above  5sMiles,  carry  not  above  3  Strike  and  3 
Pecks,,  or  4  Strike.  A  fKncb^er  Bu^l  of  our  Salt  weighs  half  a  hundred 
Weight  s  f^  tliat  it  muft  neoe0arily  follow,  the  weightieft  and  drieft  muft  niseds  be 
heft. 

3.  Lx  the  time  of  the  fir(t  Dukb  ff^Kjm  Salt  was  carried  down  into  the  We(^, 
where  they  had  tione  bdbre  but  foreign  Salt ;  where,  at  firft  ufing  ours,  they  com- 
plained dut  it  made  their  Meat  too  ialt ; ,  which  was  becauie  they  put  as  much 
of  ours  on  their  Meat  aa  of  others:  If  fo».  it  muft  be  better,  dun  Frenck 
Salt. 
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4.  I  have  Ijecn  aflured.by  many  that  Hive  made  ufe  both  of  ours  and  Che-* 
fifre-Salii  ^hat  both  for  FI«h  and  white  Meat  they  muft  lay  on  more  of  Che- 
Jhire-Sallthtin  of  ours. 
■  5.  Iidoch  pWerVe  all  Sorts  of  Flefb- for  long  Vopges,  viz.  to  Jamaicaj 
as  well  as  any^  whicli  hadi  been  lately  tricd^' 

6.  I  ha'vi  (ctx\  Herrings  tMt  have  been  lalted  with  our  Salt  in  Ireland^  and 
broughr  over  to  tfcis  I'owni,  which  have  been  whiter  and  better  taftcd  than 
than  thbfe  'faked  with  Bay^Jhl^. 

7.  It  is  an  ordinary  Way  of  powdering  Beef  with  us  to  give  it  but  one  felt- 
ing to  keep  it  the  whole  Yeak     -  ■ 

We  ufe  not  Iron  Pans  as  they  do  in  Cbefhire^  and  other  Places ;  for  we  have 
foand  upon  Trials,  that  the  Strength  of  the  Brine  doth  fo  corrode,  that  it 
quickly,  wears  but  thofe  oSforged^lron,  and  breaks  thofc  of  caft  Iron. 

The  Format      XLVI.'  At  my  R^queft  tvto^'CiJrious  Obfervers,  Neighbours  to  the  Brine- 
ws^n^*'  ^Pits  in  S{affbrdjbrre\  to  8  Folds  of  fine  Holland  added  as  many  more  of  finer 
frmBfinti-CamiriC'ki  Ihrough  bothwliSch  they  •  ftrained  •  a  competent  Quantity  of  the 
^lo? h. H5*  ®""^'  but  found  nothing  left  in  this  very  clofq  Colander  but  a  little  black 
p.  95/       Duft,  which  they  imputed  onfly  to  the  Foulnefi  of  the  Water,  it  being  no- 
thing like  Sand ;  for,  tiavlng^examinM  the  Cloth  both  with  their  Fingers  and 
a  Microfcope,  they  could  feel  or  fte  no  more  of  Sand  than  if  they  had  per- 
colated the  cleareft  Spring-water ;  and  yet  this  Brine  is  found  to  hold  in  boil- 
ing at  leaft  i  of  as  much  Sand  as  Salt. 

But,  notwithftanding  this  Experiment^  it  did  not  feem  to  their  Apprehcn- 
fions  neceffary,  that  the  Sand  fhould  be  generated  in  the  boiling,  but  might 
rather  be  originally  there ;  for,  before  they  flrained  it,  they  obfcrved  in  the 
Water,  by  the  Help  of  a  Microfcope,  a  great  Multimde  of  very  minute 
Animals,  much  fmallcr  than  thofe  in  Pepper  Water^  fwimming  about  iu  it, 
together  with  many  fmall  tranfparent  Plates,  fome  of  them  a  little  bigger 
than  the  Animalcules,*  and  fome  left ;  but  all  of  a  reftangular,  oblong  Fi- 
gure, tho*  fome  indeed  feemed  very  near  a  (quare,  which  they  found  alfo  in 
the  Water,  after  draining,  as  thick  as  before ;  the  Pores,  or  rather  Interftices, 
between  the  Threads  of  the  Holland  and  Camhrick  appearing  in  the  Microf- 
cope 20  times  greater  than  either  the  Animalcules  or  Plates.  And  thefe  they 
judged  to  be  the  original  Particles  both  of  the  Salt  and  Sand ;  which,  as  the 
Water  evaporates  in  boiling,  they  thought  might  gather  together  till  they 
made  up  fuch  a  vifible  coarfe  Body,  as  we  fee  the  greater  Corns  of  each  are. 
Wherein  they  were  confirmed  in  a  little  time ;  for  obferving  with  an  excel- 
lent Microfcope,  fome  of  the  ftrong  Brine,  which  drops  from  the  Baskets  or 
Barrows  when  the  Salt  is  firft  put  into  them,  though  at  firft  it  looks  like 
clear  Water,  yet  upon*  a  more  accurate  Obfervation  it  appeared  exceeding 
full  of  thefe  oblong  Particles ;  which,  as  they  looked  on  them,  they  could 
fenfibly  perceive  to  gather  together,  and  club  to  make  greater  Parts ;  and, 
as  the.  Water  dried  off  from  the  Glafs,  to  gnow  far  larger  and  larger,  till 
they '  appeared  as  big,  and  not  much  unlike  a  large-fiz*d  Table  Diamond  : 
Which   made    them    guefs    that   the   Sand   might    be   alfo   generated  (if 
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I  may  fiiy  fi>)  after  the  lame  manner,  itappearmg  to  them  to  be  nothing  (par- 
don the  £xpre0ion^  but  infipid  Salt,  compoicd  of  Pares  not  fb  (harp  pointed 
as  the  other,  but  rounder  and  blunter  angled,  and  con&quently  not  io  pungent 
©a  the  Tongue. 

Upon  the  Suggeftion,  having  feme  of  the  Sand  by  me,  I  endeavoured  to 
difiblvt  it  in  Fair  Water,  to  fee  whether  I  could  reduce  it  again  into  its  for- 
mer State,  but  withouc  Succeis;  its  Pares  being  fo  infeparably  iixed,  that 
they  would  by  no  means  diliblve.  I  alfo  tried  the  Sallj  which  tho*  it  dit 
folvcd,  yet  would  not  render  itfelf  again  into  the  Plates.  Whereof  fending^ 
an  Account  to  my  Friends  in  Stafford/hire^  they  were  plcalcd  alfo  to  make  a  . 
ftirtber  Trial  of  diffdlving  the  Stmd  fcparated  from  the  Salt^  and  boiling; 
which  though  they  confeflfed  they  could  not  do  any  to  a  conliderable  Qiianti- 
ty,  yet  they  found,  that  after  the  draining,  it  was  not  fo  heavy  by  a  great 
4i&\  as  bcfaie,  thte  Water  that  came  from  it  being  very  clear ;  which  made 
them  believe^  -that.it  did  difiblve  in  ibme  meafure,  unlefs,  as  is  very  prebable, 
there  wereiiii  tte  Sitnd  fome  Particles  oiSab^  which,  upon  Diflblution,  were 
ieparated  from  it,  and  rendred  it  lighter :  Nevcrthclcb  they  did  not  doubt, 
but  a  great  Part  of  the  Sand  might  ai(b  be  diflblved,  though  perhaps  no  great 
Quantity  ki  'Pun^wafier^  in  which  it  ieems  they  tried  it. 

One  of  the  aforeiaid  Gentlemen  x:afually  looking  upon  feme  of  the  Salt  made  . 
at  thofe  Pits,  before  it  was  dried  and  beaten  fmall,  ob(erved  that  many  of 
the  largicn:  Corns  were  of  the  fiime  Shape  to  the  naked  Eye,  as  the  minilte 
ones  appeared  in  the  MicrofbOpe,  aAd  that  they  were  viGbly  made  up  of  a 
great  number  of  fmall  Plates,  mooting  up.fr(»n  a  quadrangular  oblong  Bafe 
into  a  very  obtufe  Pyramid^  hollowed  within, 

XLVIL  htNoribmcb  in  Cbejhire,  upon  the  fTeevery  in  .4  Pits  is  grcsit  ohfirvatknt 
Plenty  of  Brine;  it  ftinks  of  Sulphur  apparently  in  all  the  Pits;  it  becomes  a-  ^^^' 
tramentous  with  Galls.  Spriog.  sj 

Here  are  Ufcd  Sand-panSy  which  are  let  down  in  the  Corners  of  the  great  fi'^^^ 
Iron  Boilers,  before  the  Salt  Ihoots  into  Grains,  and  thefe.  catch  the  Sand. 
Befides,  there  are  thick  Stone  Flakes  ^-ailed  from  the  Bottom  of  the  faid  Iron 
Boilers  once  a  Week. 

N.  B.  Within  half  a  Mile  of  ^hefc  Brine-Pits  ^  Marberry,  a  Salt-Rock  ^JJ^^I"^- 
was  found  by  the  Augur  in  boring  for'  Coals: 

Here,  and  at  ACddlewicbj  alfo  at  Nanhvieb^  and  all  along  the  River  fFeever^ 
which  are  Places  many  Miles  diftant,  fink  on  either  Side  of  the  River, 
and  you  will  icarce  mi&  of  Brine,  as  I  was  credibly  informed  by  the  moft 
knowing  Men  in  that  particular :  But  yet  it  proves  a  venture,  whether 
the  Brine  will  be  ftrong  enough  to  boil  and  turn  to  account ;  and  for  this 
Reafon,  their  Pits  ibmetimes  fait  them  to  their  great  Lx)fs,  Cas  they  Ihew- 
cd  me  once  which  had  been  wrought  to  very  great  Profit)  by  a  fmall 
fwcct  Spring  breaking  into  it,  ^nd  lometimes  the  River  JVcever  kfelf  docs 
them  this  Mifchief. 
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At  NMtmchf  upon  the  iame  River^  is  one  very  laj^  Brinfr-pit :  This  Wat^ 
ter  alfo  plainly  fmells  as  it  were  corrupted,  or  like  Sulphur,  but  notorioufiy 
upon  a  tew  Days  forbearance  of  the  Pit.  It  becomes  atrannentous  with  Galls^ 
Ic  yields  a  white  Sand  or  Stone,  adhering  in  the  manner  of  thin  Scales,  to 
the  Bottom  of  the  Iron-P^ns,  in  which  the  Brine  is  boiled. 

H^^  Brine^  near  Stafford.  This  Water  in  the  Kt  ftinks  like  rottea 
Eggs :  With  Galls  it  becomes  fuddenly  atramencous.  It  purges  and  vomits 
violently,  and  that  drunk  in  a  fmall  Quantity.  Here  are  ufed  Sandrpam  to 
catch  the  white  Sand,  and  there  are  Flakes  of  &one  alio  raiied  from  the  Bot- 

^  J.  cd.  ^^w'^'^f  ^^  great  ^^^  Boilers. 

iin«ii,*'     DmtwUb  in  Worc^erfinrtt  The  upper  JVych  or  Brine-pit  is  very  neatly 
'>fc         kept,  and  exceedingljr  drawn,  becaufe  there  are  fo  many  Prc^ietors,  and  but 
a  unall  Pit„  comparatively  to  thofe  which  have  been  named  above. 

Here  the  Salt  is  boiled  in  fmall  Leaden  Pans,  and  there  is  not  the  lead 
Grain  of  Sand  at  any  timct  which  either  falls  before  the  graining  of  the  Salt, 
or  that  adheres  to  the  Pans  bottoms,  notwithftanding  wliat  hath  been  fiiid  t» 
the  contrary :  And  therefore  this  Brine  being  naturally  without  Sand,  it  muft 
yield  the  more  whollbme  Salt. 

The  lower  Pit  at  the  Netbirwicb  in  i^e  fame  Town  hath  but  one  Proprie- 
tor, as  I  remember,  and  therefore  is  lels  drawn,  but  yet  is  conflantly  and 
well  wrought.  Here  is  alfo  no  News  or  Knowledge  of  any  &ind  at  all. 
The  Water  of  thofe  Pits  flink  like  rotten  Eggs,  efpecially  after  Smtdof^s 
Reft :  And  {N.  B.)  will,  if  Hefh  be  pickled  in  them,  make  it  ftink  in 
12  Hours.  And  yet  the  Salt  that  is  boiled  out  of  thefe  Pits,,  is  accounted 
the  very  beft  Inland  Salt  of  England^  and  I  believe  as  good  as  anv  in  the 
World. 

I  obferved  in  a  IXtch  over-agabft  the  Nuher  Jf^tcb^btnife^  the  Water  fiand- 
ing  with  a  white  Scum,  as  at  the  Sulphur  Spaws-  in  Torkjbire. 

I  fhall  add  by  way  of  Corollary. 

I.  That  all  our  larkjhire  Wells  caird  Su^ur  Spaws  (which  are  many) 
are  no  other  than  (o  many  &ine-pits,  and  if  they  were  well  drawn  and 
wrought,  would  be  as  litde  oflfenfive  in  finell. 
Tu^iiL  ^*  ^^^^  this  Stone-powder  is  alfo  to  be  found  adhering  to  the  Iron  Pans,^ 
where  the  Sea-water  is  boiled  into  Salt,  as  it  is  at  Shields^  in  the  Biflioprick  of 
Durham ;  but  I  do  not  remember  it  to  be  in  the  Lead-pans  at  Medop  and  M/- 
throp  in  LancaftAre^  where  the  Sea-fands  are  lixiviated,  and  that  Lixivium  of 
Sta-faU  by  Infolatim :  Nor  could  I  obferve  it  in  the  leaft,  in  diftilling  of  Sbi- 
water  in  a  Glafs  Still,  or  in  the  Torkjbire  pnkiHg  Wells  -,  of  which  a  good 
Quantity  is  yearly  made  for  medidnal  IJfe,  or'  rather  Curiofity,,  to  vend 
to  Strangers. 

JV:  B.  This  Sand  falls  to  the  Bottom  before  the  Salt-Grains. 

This  is  lb  alio  in  all  other  Mineral  SaliSy  whole  Brines  being  boiled,  ever 
kt  go  firft  this  ftony  Part :  The  Oker  falls  in  Powder  upon  the  firft  boiling, 
but  the  Lapis  Calearius  rifes  and  flakes  like  Wafers,  which  yet  falls  in  Powder 
by  Froft,  as  we  have  elfewhcrc  obferved. 

3-  This 
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"  3-  This  Stofie-Powder  irrigated  with  feir  Water,  and  kept  moift,  doc$  ^« ^o^-^-. 
yield  ia  immature  Salt  of  an  uncommon  Figure :  Which  I  have  defcribed  at  ^^' 
large  and  figured. 

4.  Notwidiflanding  the  great  Affinity  betwixt  the  Salt  of  the  Midland  Brine* 
pits,  which  is  common  Salt,  and  the  Sea-Salts:  I  muft  not  omit  (amongft  o- 
thers)  a  fpeciHck  Difference,  which  is  by  me  (that  I  know  off)  now  6rft  pufaK 
liifaed,  and  which,  in  my  Opinion,  makes  the  Sea*water  a  Water  of  its  own 
kind :  And  alfo-fhewSy  that  none  of  the  Produdions  of  incinerated  Plants  are 
truly  a  Marine-Salt. 

The  Angles  of  Chryihils  of  common  Salt,  boiled  out  of  the  ^Cdknd  Brine- 
fits  \  as  alfo  of  Salt-Gem,  or  Rock-Salt,  which  I  take  to  be  one  and  the 
lame,  are  intire;  and  ib  are  all  thofe  Ibciviated  marine  Salt,  .£>  called  and 
defixibed  by  DrJ  Crew.  But  the  AngUs  of  the  Cbryftals  of  true  Sea-^lt,  are 
ever  ibme  iS  them  cut  off  into  triangular  Planes  at  one  of  die  Sides*  And 
this  I  learnt  by  fiifiering  a  Botde  of  Sea^water^  taken  up  upon  the  Coaft  at  * 
Scarbarot^^  where  no  Riirer  near  enters  it,  to  evaporate  leiiiirdy  placed  in 
the  Shade,  after  it  had  been  half  boiled  away ;  and  here  all  the  Chryftals 
(which  are  many,  and  of  different  Magnitudes  J  did  yet  agree  in  a  like 
Figure,  as  is  deferibed;  and  I  do  not  doubt  but  it  will  fiicceed  with  any 
Sea-waUr. 

XLVIII.  AAA,  is  the  Sea.  l^ZVi 

It,  The  Entry,  by  which  the  Sea-water  paflb  into  BB.  fsFnnce, 

B  JB,  The  firft  Receptacle  %  in  which  the  Water  maketh  3  Turnings  as  you  ^.fl'  *  *: 
lee,  and  is  lo  Inches  deep. 

225  The  Opening,  by  which  tiie  firft  and  fecond  Receptacle  hav«  commu-  r^.^o, 
iiication  one  with  another. 

EEF9  The  3d  Receptacle  is  properly  called  die  Marifib. 

dddddd,.  Isa  Channel  very  narrow,  through  which  the  Water  muft  pals 
before  it  enters  out  of  the  ad  Receptacle  into  the  3d. 

33,  Is  the  Opening,  by  which  the  Water  runs  out  of  die  2d  into  the  3d 
Receptacle. 

The  Pricks  you  fee  in  the  Water  throughout  the  whole  Scheme  do  mark  the 
Courle  and  Turnings  which  the  Water  is  forced  to  make,  itxromes  to  bbbbb^ 
which  are  the  Places  where  the  Salt  is  made. 

h  h  h  h  h.  Are  the  Bed  of  the  Marifi)^  where  the  Salt  is  made ;  and  in 
them  the  Water  muft  not  be  above  an  Inch  and  an  half  Deep.  Each  of  thefe 
Beds  is  15  Foot  long,  and  14  Foot  large. 

99999,  Are  the  little  Channels  between  the  Beds. 

8  8  8  8  8»  Are  the  Apertures,  by  which  the  Beds  receive  the  Sea4Fater 
after  many  Windings  and  Turnings.  '  *  X 

When  it  rains,  the  Openings^  22,  33,  are  ftopped  to  hinder  the  Water 
from  running  into  the  Marifb.  Unlels  it  rain  much,  the  Rain-water  doth  lit- 
tle hurt  to  the  Mmfl>\  the  Heat  of  the  Sm  liiiBciendy  exhaling  it,  if  it  be  not 
above  an  Incb  high  \  only  if  it  have  rained  very  plentifiiUy  that  Day,  no  Sale 
is  drawn  for  the  3  or  4  next  Days,    But  if  it  Rain  5  or  6  Days,  the  People 
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are  then  neceflitated  to  empty  all  the  Water  of  the  Beds  by  t  peculiar  Chan*- 
nel,  which  cannot  be  opened  but  when  it  is  low  Water.  But  'tis  very  feldora 
that  it  Rains  {o  long  as  to  conftrain  Men  to  empty  thofe  Beds* 

The  httteft  Years  makes  the  mod  Salt,  and  the  hotteft  part  of  the  Sum- 
mer there  is  Salt  made  even  daring  Night.  Leis  SaU  in  calm,,  than  in  windy 
Weather. 

The  Wfeft  and  North-weft  Winds  are  the  beft  for  this  Purpofc. 
Our  Country  People  draw  the  Salt  every  other  Day,,  wd  every  Time  more 
than  an  hundred  Pound  Weight  of  Salt. 

The  Inftruments  ufed  to  draw  the  Salt,  have  many  fmall  Holes  to  let  the 
Water  pals,  and  to  retain  nothing  but  the  Salt. 

The  reddilh  Earth  in  Marijbes  make  the  Salt  more  grey;  the  blcwifti,. 
mofe  white:  Befides,  if  you  let  run  in  a  little  more.  Water  .than  you  ought, 
the  Salt  becomes  then  more  white,  but  then  it  yields  not  ib  much.  Generally 
all  the  Marifhis  require  a  fat  Earth,  neither  ipungy  nor  iandy*  ; 

The  Salt-man  who  draws  the.  Salt,,  muft  be  very  dextrous.  In  this  IJk  of 
Rbte^  Men  there  are,  that  draw  very  dark  Salt,  andochefsthat  draw  it  as  ^ 
white  as  Snow ;  and  fo  it  is  in  XiinUngc.  Chiefly,  care  ,i$  to  be  taken  that 
the  Eartk  at  tl;^  Bottom  of  the  Beds  mingle  not  with. the  iSaIt« 

The  Salt  we  ufc  at  our  Tables  is  perfeftly  white,  being  the  Guam  (or  that  Salt 

which  is  formed  on  the  Top  of  the  Water)  drawn  4  or  5  Hours  before  the  Salt 

is  to  be  drawn.    The  Grains  of  it  are  fmallcr  than  of  the  other.    Generally 

•    /     the  Salt  of  Xaintonge  is  ibmewhat  whiter  than  ours.    The  Bigpeis  of  our  Salt 

is  of  the  Size  of  a  Pepper-Grain,  and  of  a  cubical  Shape. 

The  Marijbis  are  preferred  from  one  Tear  to  another,  by  ovcrflowmg  them 
a  Foot  high. 

The  Timber  of  the  Mmjhes^  if  it  be  of  good  Oakj  keeps  near  30  Years, 

bjit  theft  is  ufed  but  little#Jw^  all  the  Dikb^s  and  Jpertures  being  done  with 

Sfones. 

/•Lanct-        XLIX. '  At  JTtrMPaterAVi  Dmct^reyMU  is  gathered  out  of  Heaps  of.  Sand 

Jt»?f;*  along  the  Sea-fide  in  many  Places:  Upon  which  Sand  (faith  Speed)  the*  Ptople 

xosp-Vr  pour  Water,  until  it*  gets  a  faltifli  Humour,,  which*  they  afterwards  boil  with 

Turfi,  till  it  becomes  white  Salt. 

The  Water  of  the  Brine-pits  in  Summer-time,  .when  the  Brine  is  ftrongeft, 

being  caft  into  any  Place  where.it  may  be  foon  dried  by  the  5««,  and  where 

we  would  have  Pidgeons  rcfort,.  does.pte^fe  them.welU  fo  wilVany  refufe 

Brine  being  boiled  up  to  a  Confiftence..    But  I  know  not  whether. fuch  Brine, 

taken  from  the  powder'd  Flefl),-  will  be  kipd  for  Sheep. 

i«o«rminy,      L.  All  obfcrving  Gentleman  writes  out  x^iGemunj^i  Th^t  no  Salt-water  which 

*•••      contains  any  Metal  with  it,  can  well  be;  fodden  to  fait  in  a  Vcfl*cl  of  the  fame 

7-  P-  '*^'  M^at  which  itfelf  contains,*. except  Viiriol  in  Copper  VeJJels. 

'  He  adds,  that  to  feparatc  Salt  from  Salc-watcr  wUhoqt  Fire,  if  you  take 
'  a.Veffel  oi  ff^dx,  hollow  .within  and  every  where  tight^.a^d  plunge  it  into 
^  the  Sea^  or  into  other  Sdt^water^  there  will  be  madcfuch  a  Separation,  that. 
thcV6fl51  fliall  be  full  of  fweet Water,  t^at  Salt  flaying  behind;  but  though 
'    this  Water  have  nofalti(h  Tafte,  yet.  he  faith,  there  will  be  found  a  Sah'  m 
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tile  Cfiay  which  is  the  spirit  of  Sa&^  fubtOe  enough  with  the  Water  to  pene- 
tnce  the  War,    . 

LI.  We  have  feen  here  (at  Lyden)2L  Maid,  of  ,13  Years  of  Age^  which  «#joiiit8«/ 
from  the  Time  that  fhc  was  but  6  Yeaxs  oldj  and  began  to  be  about  her  jSi*^. 
Mother  in  the  Kitchen,  would,  as  often  as  (he  was  bid  to  bring  her  Salt,  or  ri^Stit. 
could  elle  come  at  it,  fill  her  Pbckets  therewith,  and  e4t  \u  as  other  Childien  ^%]y,i^%. 
do  Sugar ;  whence  fhe  was  fb  dried  up,  and  grown  ibftfflT,  thacihe  could  not     '  '     ' 
ftir  her  Limbs,  and  was  thereby  ftarved  to  Death. 
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CHAP,   in, 

1.  i.vnpH  £  NBm  or  Mt  is  to  be  made  7  or  8  Foot  high,  whicK  tho^  it 
J[^   ieems  to  make  more  Work  downwsurds,  yet  will  be  found  neceflary 
for  making  the  better  IXipatch  by  rendring  the  heoentim  more  efifedual. 

There  b  a  Tool  of  Iron  well  fieeled  at  the  End,  which  cuts  the  Rock  (of  To  bnak 
the  Shape  fhewed  by  the  Bgmre  annexed)  20  or  22  Inches  long  or  more,  and  ^^^* 
Jbme  2  i  Inches  Diameter  at  the  fteeled  End,  the  reft  being  fomewhat  more  ioo>«  a.  5V 
(lender.    The  fteekd  End  is  fi)  Ihaped,  as  makes  it  moft  apt  to  pierce  the'*'^' 
Rock,  the  Angles  at  the  End  being  ftill  to  be  made  the  more  obtufe,  the 
harder  the  Rock  is. '  This  Tool  is  to  be  firft  held  by  the  Hand  in  the  Mid-  rig.  €7^ 
die  between  the  Sides  of  the  Rock  that  is  to  be  cut,  but  as  near  the  Bottom 
as  may  be.    The  T<x)l  being  placed,  is  to  be  ftrack  upon  with  a  Hammer^ 
the  heaTier  the  better,  either  (iifpended  by  a  Shaft  turning  upon  a  Pm,^  or 
otherwiie,  fo  fixn  as  one  Man  may  manage  the  Hanmier,  while  another 
holds  the  Tool  or  Piercer.    If  it  be  hung  in  a  Frame  or  other  convenient 
way,  he  that  managpth  it,  hath  no  more  to  do  but  to  pull  it  up  at  firft  as* 
h^  as  he  can,  and  let  it  fall  again  by  its  own  Weight,  the  Motion  being, 
la  direded  as  to  be  fure  to  hit  the  Piercer  right.    After  the  Stroke  of  the 
Hammer,  he  that  holds  the  Piercer,  is  to  turn  it  a  little  on  its  Point,  lb  that 
the  Edges  or  Angles  at  the  Point  may  all  ftrike  upon  a  new  Place,  and  lb  is 
muft  ftUl  be  Ihif^d  afcer  every  Stroke,  by  which  means  Imall  Chips  will  at 
cwry  Stroke  be  broken  off,  which  muft  from  time  to  time  be  taken  out,  as 
need  requires.    And  thus  the  Work  muft  be  continued,  till  the  Hole  be  i& 
or  20  Inches  deep,,  the  deeper  the  better.    This  Hole  being  made  deep  as  is 
Kquired,  and  kept  as  ftraight  and  fmooth  in  the  Sides  as  is  poffible,  there      .     ( 
is  then  a  kind  of  double  Wedge  to  be  made,  and  fitted  exadly  for  ic>.  the 
Shape  whereof  is  to  be  feen  in  the  annexed  Figure. 

This  double  Wedge  bemg  12  or  13  Inches  long,  each  piece  of  it^  and  fo 
made  as  beit^  placed  in  their  due  Pofition,  they  may  make  up  a  Cylinder^ 
cut  Di^oml  wife.  The  two  Flat-.fides,  that  are  contiguous,  are  to  be  grealed 
or  oiled,  that  the  one  may  flip  the  man  eafily  upon  the  other  v  and  one  of 
them,  which  is  to  be  uppermoft,  havbg  at  the  great  End  a  hollow  Creafe 
cut  into  ic  round  about,,  for  faftning  a  Cartridge  full  of  Gun^pawder  to  itF/^.6s«^ 
with  a  Thread,  the  round  End  of  the  Wedge  being  pared  as  much  as  the 
Tluckneis  of  the  Paper  or  Paft-board  that  holds  the  Pmvder  needs,  to  m»ke 
the  Outfide  thereof  even  with  the  reft  of  the  Wedge.  This  Wedge  muft 
have  a  Hole  drilled  through  the  longeft  Side  of  it,  to  be  filled  with  priming 
Powder^  for  fifing  of  the  Powder  in  the  Cartridge:  Which  needs  have  no 
more  than  half  a  Pound  of  Powder,  though  upon  occafioa  a  greater  Qgan*- 
tity  may  be  ufed,  aslbali  be  found  requifite. 

Then  this  Wedge  being  firft  thruft  into  the  Hole  with  the  Cartridge,  the ' 
round  Side,  where  the  priming  Hole  is,  being  uppermoft,.  the  other  Wedge 
is  to  be  thrufted  in,  home  to  the  due  Pofition,  care  •being  taken  that  they  fie 
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the  Hole  in  the  Rock  as  exaftly  as  may  be.    Then  the  End  of  the  lower  Wedge 
being  about  an  Inch  longer  |]iah  tlfit  of  the  iTppcr,  outwardly  and  flattened* 
priming  Powder  is  to  be   laid  upon  it,  and  a  Piece  of  burning  MaUb  or 
Thread  dipt  in  Brimftone,   or  c^her  fuch  prepared  combuftiblc  Matter,  faft- 
Dcd  p  it,  that  may  burn  fo  long  before  it  fire  the  Powder^  as  he  that  orders 
it  may  have  time  enough  to  retire  cjiiite  out  of  the  Pif  or  ^i?V, "  having-  firft 
placed  a  piece  of  Wood  or  Iron  fo  as  one  End  thereof  being  fet  againft 
the  End  of  the  lower  Wedgc,^nd  the  other  againft  the  Side- Wall,  fo  as  it  can- 
not flip.    Which  being  done,  and  the  Man  retired,  when  th^  Powder  comes  to 
take  Fire,  it  will  firft.drive  out  the  uppernioft'Wedge  as  Far  as  it  will  go ;   but 
the  flaunting  Figure  of  it  being  fo  made,  as  the  farther  ic  goes  backward  the 
thicker  it  grows,  till  at  lall  it  cari't  go  no  Farther,  then  the  Fire  tears  the  Rock 
to  get  forth,  and  cracks  and  breaks  it  all  about,  that  at  one  Time  a  vaft'deal  of 
it  will  either  be  quite  blown  out,  or  fo  cracked  and  broken  as  will  make  it  eafy 
to  be  removed. 
ByMrBmxi'      2.  A  corifidcrable  Adventurer  in  the  Lead-Mmes  on  Msndip-HiUs  acquaints 
"5  "*'  \     ^^^  ^^^^  ^^^  Affwn  there,  within  fhefe  1 2  Months,  had  got  a  new  way  of 
rj.'ei.*  '  Cleaving  Roch  with  Gun-Powder. 

The  Borer  is  made  of  Iron,  and  is  2  Foot  2  Inches  in  Length :  It  is  an  Inch 
Square  at  the  fteelcd  End  from  a  to  ij  and  fomewhat  left  In  the  other  Part, 
The  Ufc  of  this  Inftrument  is  to  make  a  Hole  in  the  Rocik  deep  enough  to  re- 
ceive the  Powder.  TheCun  is  6  Inches  in  length,  t  \  Diameter,  and  has  a 
Hole  drilled  through  -it  to  receive  the  priming  Powder,  When  a  Hole  is  niade 
with  the  Borer  fomewhat  deeper  than  the  length  of  the  Gun^  they  dry  it  with 
a  Rag,  and  put  into  it  about  2  or  3  Ounces  of  Powder^  over  which  they  put 
a  thin  Paper,  and  on  it  place  the  Gun,  which  they  bind  firmly  into  the  Hole, 
by  driving  in  againft  the  flat  Side  of  the  upper  Part  of  it  a  little  Iron  Wedge  4 
Inches  in  length,  by  the  Miners  called  a  ^uhmet. 
Pi-  71.  When  this  is  done,  they  pafs  down  a  Wire  through  the  Hole  drilled  in  the 

Gran,  and  pierce  rfic  Paper  which  covers  the  Powder ^  and  then  they  prime  the 
.  GfMj  and  lay  a  Train^  and  go  up  out  of  the  Work,  before  the  Powder  comes 
to  take  Fire.  The  Paper  is  put  at  firft  over  the  Powder^  left  when  the  Gtm 
and  ^mnet  are  driven  down,  the  Tools  may  ftrike  Fire,  and  kindle  the 
Powder. 

Thefe  Inftruments  are  of  great  Advantage  to  Affwrj;  for  as  foon  as  a'Man 
has  fired  his  Powder^  and  broken  the  Rock,  -he  may  prefently  go  to  Work  again  i 
whereas  after  a  Fire  is  laid  in  a  Shaft,  a  Man  can  fcarce  go  to  Work  in  24 
Hours,  the  Rocks  being  too  hot  to  fufier  hitn.  * 
oiccy  Hole,      M-  I  •  On  the  South-Side  of  MenMp-Hillsy  within  a  Mile  oilVeRs^  is  a  famous 
^^^(T^'  ^^^^^*  known  by  the  Name  of  Q*<fy-ivi!?,  much  reforted  to  by  Travellers :  The 
ranepwci".  Entrance  of  it  is  In  the  Fall  of  thole  Hills,  which  is  there  allbefet  withRocks> 
M^r.      ^^ving  near  it  a  precipitous  Deferent  about  10  or  12  Fathom  deep;  at  theBoc- 
mih^hyMriQOi  of  which  there  always  iflbes  from  the  Rock  a  confiderable  Current  of 
^>^r  n//.  Waters,     The  naked  Rock  above  the  Entrance,  fiiew  themfelyes  for  about 
c/.  a'a.p.i.  3a  Fathom  in  Height ;  though  the  whole  Afcent  of  the  Hill  above  it  is  about 
a  Mile,  and  b  very  fteep. 

As 
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As  yoa  p^  jqto  this  FauU.jqa  k<x  upon  a  Lerd ;  but^  advaocin]^  llirther 
into  iCy  yoa  find  the  Way  rocl^  and  uneven^  Sometimes  afcendingy  and 
fometimes  defcending,  as  generally  in  all  Caverns.  The  Roof  of  it,  in  the 
higbeft  Parr,  is  about  ^  Fathoms  from  the  Floor ;  and  in  fome  Places  it  is  fb 
low,  that  a  Man  muft  Hoop  to  pafi.  The  Widenels  of  k  is  alfo  various ;  in 
fome  Parts  it  is  about  5  or  6  Fathoms ;  in  others,  not  above  a  Fathom  or  two : 
It  extends  itfdf  m  Length  about  20b  Yards.  People  talk  much  of  feveral 
Stones  there,  refembling  Men,  and  other  Things  5  but  they  are  only  Lumps 
of  common  Sfarfj  without  any  regular  Figures. 

At  the  fartheft  Part  of  this  Cirocrn  there  rifes  a  good  Stream  of  Watery  large 
enough  to  drive  a  Mill,  which  pafles  all  along  one  Side  of  xkitCffoem^  and  at 
length  glides  downi  about  6  or  8  Fathoms  betwixt  the  Rocks ;  and  then,  pret 
iing  through  the  Clefts  of  them>  difcharges  itfelf  into  a  Valley. 

This  Bjn)er  within  the  Cavern  is  well  ftored  with  EeU^  and  hath  fome 
SraK/J  in  it,  which  muft  orNeceffity  have  been  er^endred  there,  and  not 
come  from  without,  there  being  fo  great  a  Fall,  as  I  have  mentioned,  near  the 
Entrance.  It  happened  fome  few  Years  fihce,  that  many  Cattle,  which 
fed  in  Paftin;es  through  which  this  R|ver  paffcs,  died  foddenly  after  a  Flood ; 
the  Caufe  of  it  being  fuppofed  to  be,  that  thefe  Waters  had  a  Communica- 
tion under  .Ground  in  Mendij^HiUs  with  certain  Waters  which  came  from 
the  Wafhing  of  Lsad-Ore  in  tht'Mnery-Pcnds ^  which  are  two  Miles  and  a 
Half  dift^nt  from  this  Cavern^  and  were  convey*d  into  the  Ground  by  a 
Swallow^  near  the  Place  where  the  Ore  was  wafti*d  ;  which  Swallov)  has  fince 
been  cayipd  to  be  damm'd  laot 

In  a  dry  Summer  1  have  fcen  a  good  Number  of  Frogs  all  along  this  Co- 
vem^  even  to'the  fartheft  Part  or  it,  and  other  Urtle /itt«w/j  in  fome  fmall 
Qfterns  oi  Water  th&xt. 

Before  you  come  to  the  Middle  of  .this  Vat^lt^  you  will  find  a  Bed  of  very 
fine  Sandy  which  is  much  fent  for  by  Artiifts  to  caft  Metals  in. 

On  the  Rcx)f  of  It,  at  certain  Places,  hang  Multitudes  of  Matts:  And  in- 
deed we  generally  find  them  in  dl\  Cavernsy  wfiofe  Entrance  is  upon  a  lievd,^ 
.  or  ibmewhat  afcending  or  defceiiding,  fo  it  be  not  perpendicularly ;   atjd 
.  even  in  thefe,  if  the  PafTage  into  them  be  not  narrow,'  andof  a  conQderable 
He^ht  or  Depth. 

2.  About  5  Miles  from  this,  on  the  South-weft  Part  of  Mindip-IhUs^  near 

aJPlace^oilled  Cbedder^  lies  another  Qroem^  into  which  you  muft  afcend  about 

15  J^athoms  pn^  the  Rocks.    This  Qfoem  is  not  of  <p  large  an  Extent  as  the 

^  fornier  5^  ^here  is  inb  iCurfent  df  ^ater,  nor  does  Water  drop  fo  freely  from 

:  fhe^Rpof,'  as  generally  .in  other  Caverns ;  Where/ore  ihtSfarrs  appear  not  of 

J fojivfcly  Colours,  as;  commonly  elfewh^^ 

'*3»  Thjefe  tffdC^erffs  nave  no  Cojpmunieatiph  with  Mnes:  But  we  gene- 
•^i!«  '^<^rve^  ,thaf,  wherej^  ^re,/ there  are  Caverns  be- 

_to mtti^'^^  .  ^re  . o^'a  vinous'; l^Tatiire  and '  Situation,  The  moft 
era»le' V  thjefc'f^^^  Ihaye  kpoWri,;^^  Apn^'mis\  is  on  the  .mpft 
crhj^art  of  tjfiem,'  in^         calra  Zij9»^,'  lying  above  the  Paritli  of 
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4^ome  Years  fmce,  that  a  very  great  Faub  was  there  difcoycr'd,  I  took  6  AS* 
ners  with  me,  and  weni  toJec  it.     Firft  we  defcended  a  perpendicular  Shaft 
^bout  10. Fathoms i  tlien  we  came  bto  a  Leading  Vaults  .which  extends  itfelf 
in  Length  about  4P  Fathoms  \  it  runs  not  upon  a  Level,  but  dclcending,  fo 
that  when  you  come  to  the  End  of  it,  you  are  23,  Fathoms  deep,  by  a  per- 
pendicular Line.     The  Floor  of  It  is  full  of  loofe  Rocks-,  its  Roof  is  firm* 
jy  vaulted  with  Lime-Stonp  Rocks,  having  Flowers  of  all  Colours  hanging 
from  them,  which  prefcnt  a  moft  beautiful  Objed.to  the  Eye,  being  always 
kept  moift  by  the  diflllling  Waters.     In  forac  Parts  the  Roof  is  about  5  Fa- 
thoms in  Meight,  in  others  fo  low,  that  a  Man  &as  much  ado  to  pais  by  creep- 
ing.   The  Widencls  of  it,  for  the  moft  Part„  is  about  3  Fathoms.     This 
Cavern  croffes  many  Veins  of  Ore  in  its  runnings  and  much  Ore  has  been  thence 
tailed.     About  the  Middle,  of  this  Cavern^  on  the  Eaft  Side„  lies  a  narrow 
ytJ.  Inf.  s-  Paflage  into  another   Cavern^  which  runs  betwixt  40  and  50  Fathoms  in 
Length.     At  the  End  of  the j&y?  Cavern  a  v^  Cavern  opens  itfelf.    I  fattened 
a  Cord  abo^t  me,  and  ordered  i\\t  Miners  to  let  me  down  :    And  upon  the 
Defcent  of  1 2  or  14  Fathoms  1  came  to  the  Bottom.   This  Cavern  is  about  60- 
Fathoms  in  Circumferencey  above  20  Fathoms  in  Height^  and  about  15  m 
.  Length  i  it  runs  along  after  the  Rakesy  and  not  crojjing  them  as  the  leading 
VauU  docs.     I  afterwards  caufcd  Miners  to  drive  forward  in  the  Breaft  of  this 
CaroerUy  which  termbates  it  to  the  Weft;  and,  after  they  had  driven  about  ix>' 
Fathoms,,  they  happened  into  another  Ca^nern^  whofe  Roof  is  about  8  Fathoms^ 
and  in  fome  Parts  10  or  12  in  Height,  and  runs  in. Length  about  100  Fathoms. 
The  Frequency  of  thcfe  Caverns.on  thofe  Hills  may  be  cafily  gueIsM  at^  by 
th^  Frequency  of  SwaHow-Pits  which  occur  there  in  all  Parts,  and  are  made 
*  by  "the  falh'hg  in  of  the  Roofs  of  Caverns  •,  fome  of  thefc  Pits  being  of  a  large 
Extent  and  very  deep;  and  fonetinacs  our  Mners^,  finking  in  the  Bottom  of 
thofe  Swallows^,  have  found  Qaks  15^  Fathoms  deep, in.  the  Earth. 

Eiden-Hofc  •  II L  Dr.  pht  ha?  leam^  bv  an  inquifitivie  Gendcman,  who  purpofely  made 
2ii^*'^^'  Trial  of  it,,  that  one  of  ^tBofe  Caverns 'in  the  Peak  in  Deriyjhire  h^th  been 
-^'-•P^***- founded  in  Depth,  by  a  perpendicular  Plumi)-Lin€,  no  lef^^thari  Eight  and 
a-Vp.^  *^^»^  Hundred  Feet,  without  meeting  with  the  Bottom,  or  .Wiater;  and 
.  yet  the  Mouth,  of  this.Cayei:n^  at  the  Top^  is  not  above  ^o  Yards  over. 

SSf  Ti""       ^^'  ' •  ^P^"  ^^^  ^^  oi:jfulyy  1699,. T defcended  by  Ropes  afEx*d  at  the  top- 

GWfter^  of  an  old  Lead  Ore  Pii^  4  Fathoms.almoft  perpendicular ,  and  from  thence 

cTt  ki    ^  Fathoms  more  obliquely,  between  two  great  Rocks,,  where  I  found  the 

"//n.  14J?  Mouth  of  this  fpacious  Place ;  from  which  a  Mne-Man,  and  myfelf  lowered 

^  ■•         ourfelves  by  Ropes  25  Fathoms  perpendidular,  into  a  very*  TarM  riace,  which 

refembled  to  us  the  Form,  of  a.Horfe-Shoe;  for  we  ftuck:  lighted  Candfes  all 

the  Way  we  went  to  difcover  what  we  could  Bnd  remarkabre.    At  lengdi 

we  came  to  a  River  or  great  Water,,  which.  I,  found  to  be  .20.  Fathoms  broad» 

and  8  Fathoms  deep.     The  MmrMm  would  luye  perfiiaded.  me;».  that  tbis . 

River  ebbed  and  flowed ;  for  that  fome  10  Fathoms  above  the  PUce  wenoinr: 

were  in  we  found  the  Water  had  fbjmeumes  been:  But  I  proved  the  con- 

trary^ 
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^rary^  by  flaying  there  from  3  Hours  l^d  to  2  Hours  £3^^  ip,yirhich  Xmt 
we  fixjiid  no  Alteration  of  this 'River.  Bcfides,  its, Waters- ire.  frcfh,  fweet,  ^. 
and  cool;  and  the  Surface  of  this  Water, 'aS  it i^  now  at  8  Fjiclibms  diep^  --  -* 
lies  lower  than  the  Bottom  of  an/Par  t  of  the  Severn  Sea  near  Ui,  fo  that  it  •  '^ '  ** 
can  have  nb  Cbftimunity  with  it.  As  we  were  walking  by  iKisf  River,  32 
Fathoms  under  the  Ground,  we  dilcovered  a'grear  Hollowncfe'  in  a  Rock 
fome  3  Foot  above  us;  fo  that  I  got  a  Ladder  down  to  us,  arid  the  Mne- 
Man  went  up  the  Ladder  ro  that  Place,  and  \^lk*d  into  it  about  70  Paces^ 
till  he  juft  lofl:  a  Sight  of  me,  and  from  thence  chearfuUy  called  unto  me,  ana 
told  mc  he  had  found  what  he  look'd  for,  k  Rich  Mne.  But  his  Joy  was  prc- 
fcndy  turned  into  Amazement,  and  he  returned  afiH^hted  by  the  Sight  of  an 
Evil  Spirit y  which  we  cannot  perfuade  him  but  fie  few,  -ahd  fpf^  that  Reafon 
will  go  thithef  no  more.  -    .\;     '..;..    j  :.'  -, 

Here  are  Abundance  of  ftrange  Places ;  the  Flooring  being  a  Kind  of  whit« 
Soone  enannelPd  wich  Lead^Ore^  and  the  pendant  Rocks  wer^  glazied  yith  ^alt- 
Peire^  which  diftilled  upon  them  from  above,  and  Tithe  hkd  petrrfy'd.  •  ^  .  ', .   i 

Four  Days  together  after  his  Return  <?apr.  Sturmy  was  trdublfed  with'  an'^j'^'^ R<*- 
unulual  and  violent  Head-ach,  which  he  imputed  to  bis  being  in  that  Vault  vfJ!!?!**''***' 
and,  falling  from  hisHead-achintoa  Fevef,  he  fooh' after  died.  *      *  •  *  < 

2.  'Tis  down  the  Tunnel  CCj  from  the  Superficies  oi  iht: E'ariRAjfy  *  to  the  ^^J"^^^''% 
Opening  of  the  Cavity  below,  39  Yards.     Then  the  Hole  ££,  fpreading  into  p.V°'* 
an  irregular  oblong  Figure,  is  in  the  greateft  Length  75  Yards,   and-  in  ^the 
greateft  Breadth  41  Yards.     From  the  higheft  Part  of  the  Roof  tb  the  Wa*  ^*-  »*  72, 
ter  was  then  19  Yards.     The  Water  Hti  was  now  in  a  Pool  at  the  North  ^^' 
End,  being  thedcepe/l  Part;  it  was  in  Length  27  Yards,  in  Breadth  ii,  and 
only  five  Yards  and  an  Half  deep.     Two  Rocks  G  G  and  LL  appeared  above 
the  Water  all  covered  with  Mud:  But  the  Water  was  fweet  and  good.     There 
was  a  large  Circle  of  Mud  KKKj  round  the  Pool,  and  far  up  towards  the 
South  End,   which  flicw*d  that  the  Water  has  at  Other  Times  been  6  Yards 
higher  than  at  diis  pr.fcnt. 

Sept.  18  and  19,  1682.  The  Tunnel  or  Paflage  'down  was  fomewhat  ob- 
lique»  very  ragged  and  rocky ;  in  fome  Places  it  was  two  Yards  wide,  and 
in  fonie  three  or  four ;  but  nothing  obfervable  therein,  fave  here  and  there 
fome  of  thai  Sparr  which  ufually  attends  the  Mines  of  liad-Ore. '  In  the  Way,  . 
30  Yards  down,  there  runs  in  Southward  a  Paflage  Z)  2),  of  29 'Yards  in 
Length,  parallel  to  the  Superficies  above ;  it  was  two  or  three  Yards  high, 
and  commonly  as  broad  and  alike  rocky  as  the  Tunnel^  with  fome  Appearances 
of  Spi^Tf  but  nothing  elfe  in  it  except  a  few  Balls. 

The  Cavity  below  was  in  like  Manner  rocky  and  very  irregular ;  the  Candles 
and  Torchcjs  burrit  clear,  fo  as  to  difcover  the  whole  Extent  thereof;  rior  was 
the  Air  any  thing  6fFertfivc. 

T^hc  Bottom,  of  this  )  ole  7,  where  the  Land-fVaters  do  gather,  is  59  Yards 

^dwn  from  the  Superficies  of  the  Earth ;  and  by  good  Calculation  the  fame 

Bottom  is  twenty  Yards  above  the  higheft  Rlfing'of  the  Snrrn^   and  lies 

imp  the  Land  about  three  N^iles  diftant  from  it,  and  about  as  far  frbiti  Brifiol.  ' 

''"  '     -      '   •"     Bbb  2    ••    "    '      ■  V.  Ope 


Mkkt  V*  6ne  Jim  Gill  aj^rms,  from  id  YesCrs  fexpefiehcc  of  his  tf^h,  Aat  if 

jKj/o&fo  ^^SB^g.  dflcp  under  Oroiipd  tliy  ^or^fethch  meet  with  Water,  they  ticket 
■^M»»»  want  ^  or  i^i»df;  but  if  they  mflS  VS/aje  (orhctfiiica  it  hapci^nS,  titn  at 
12  or  1 6  Fathoms  deep)  they  arc  dcftitatc  oi  conveniqnt  Air,  cither  to 
breathe  in,  or  to  make  tneir.  Candles  burn ;  ah^,  that  when  they  drive'  lip  an 
jidit  for  drawing  away  a  great/Quantity  of  a  Wmter^s  ftanding  Wat^r  from 
a  deep  Mine,  as  iopn  as  it  is  brought  up  fb  hear  thkt  any  of  the  l&ixdihg 
Water  begins  to  run  aw^y,  thi?  Wfeh  ixmft  iccure  thcmfclvcs  as  well  as  thejr  can 
from  Danger  of  liieinfe  darned  in  Pieca  flgaintt  liHe  Sides  of  the  Adii\  fdtthfc 
included  All-  or  Wind,:.jq;thc  ftapding  >Vatielr,  brcal^  lortK  with  ffich  a  ter- 
rible Noife,as  that  of  a  Piece  of  pri^iwfl  and  .With  that.  Violence,'  as  to  cattV 
all  before  it,  Ibdfenlng  tlic^very  kocks,  though'  at  tome  Diftance,  in  the  W6rk 
at  JdiL  ,     . 

Id^lilb.     ^^-  A^  ^^  Mouth  or  ^ilhtry  of  the.i^/^  (t()  the  Coal'Mnes6l  'JjiiO  thei* 


Hole  ibme  9  or  lo  Inches  f^uare,  for  taking  out  of  the  ^^s^  which  when 
it  is  done,  this  jifh-tiok  is  indmediately  lk>pt  ib  clofe,  as  Air  cannot  poilibly 
get  in  at  any  Part  of  it.  Then  Ibme  3  Foot  above  Ground,  or  more,  theife 
is  on  that  Side  that  is  next  to  the  y/irV,  or  Pit,  a  fquare  Hole,  of  8  or  9  In- 
ches every.  Way,  by  which  the  Air  enters  to  make  tlie  Fire  burn :  Ihto  this 
Hole  there  is  fix'd  a  Square  3«fe  or  Pij^  of  Wood,  whereof  the  Joints  dhd 
Chinks  are  fo  ftopped.with  Parchment  oafted  or  glewed  upon  them,  tteit  tftc 
Air  can  no  where  get  ^Into  the  Pip^^  but  at  the  End ;  and  this  Pipe  is  ftill 
lengthened  as  the  Mit  or  Pit  advanced,,  ^  fitting  new  Pipes ^  (o  as  one  EnB 
is  always  thru|l  into  the  ^iytjier,  and  thejoirics  or  Chinks  ftilf  carefully  6c- 
mentca,  and  ftopt  as  Ixfore.  So  the  rtpe  or  Tid^e  being  ftill  cdrried  ob,  as 
near  as  is  neceflary  to  the  Wall  or  Place  where  frefh  Air  is  requifite,  while 
the  Air  is  drawn  by  the  Fite  from  thence,  through  the  i'uhe^  frefli  Air  muft 
needs  come  in  from  without,  to  fupply  the  Place  of  the  other;  which  by  its 
Motion  dqth  carry  away  with  it  all  the  ill  Vapours  that  breathe  out  of  the 
Ground:  By  which  Means  the  whole  Mit  will  be  always  filPd  wiih  frirfh 
Air,  fo  that  Men  will  there  breathe  as  lurely  as  abroad,  and  not  only  Candles 
burn,  but  Fire,  when  upon  Occafion  there  is  Ufe  for  it  for  breaking  of  the 
Rock. 

There  muft  be  two  of  the  Iron  Grates,  that  when  any  Acddeht  befells  the 
one,  the  other  may  be  ready  to  be  put  into  its  Place ;  the  Coal  being  firft  well 
kindled  in  it :  But  when  the  Fire  is  near  fpent,  tlie  Grate,  being  haled  Up  ta 
the  Door,  is  to  be  fupplied  with  frefh  Fewel. 

The  higher  the  Shaft  of  the  Chimney  is,  the  Fire  draws  the  Air  thetfctter^ 

.  And  this  Inventbn  may  be  made  ufe  of  in  the  Pits  or  Shafts  that  arc  perjidh- 

dicularj^  pr  any  ways  inclining  towards  it,  when  there  is  Want  of  frefli  Air 

at  the  Bottom  there(»f»   or  any  Moleftation  by  unwhokibme  Ftunds    <>r 

Vapours. 

The 
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The  wbde  Cbntriv&nce  of  the  Fabrick  may  e^ly  be  utiderftood  by  the  an-  Fi^.  74^ 
liwted  iPJgore. 

ji  The  Jffole  for  taking  out  i\itJ/hes\  B  the  fquarc  Hole,  into,  which 
thtf  ^^  <Jr  wP^  for  conveying  the  Jir  is  to  be  fitted ;  C  the  Border  or 
Ledge  of  Brick  of  Iron^  upon  which  the  Iron  Grate  or  Cradk^  that  holds  the 
burning  Coals,  is  to  reft;  the  one  Uing  exiftly  fitted  for  the  other:  Z) 
the  B^le  where  the  Cradle  is  fei  i  E  the  wooden  ^ube^  thro*  which  the  * 
Ait  is  cbnve^M  towards  the  CradUi  F  the  Door,  by  which  the  Grate  or 
Cr^idU  is  l^c  in  which,  is  to  be  fet  8  or  ip  Foot  higher  than  the  Hole  D; 
and  the  Shutter  made  of  Iron;  or  Wood  that  will  not  flirink,  that  It  may 
(htit  Vt?y  tlofe  ;'  G  the  Grate  or  Cradk^  which  i3  narrower  below.  tHan  above;, 
that  the  -rffei  may  the.more  eatlly  fall,  and  rtie  ^excite the  Rre,  the  Bot- 
tolh  and  Sides  bdng  barred ;  H  \hk  Border  or  Ledge  of  the  Cradle^  that  refta 
u|»tt  Ledge  Cj  /  four  Chains  of"  Iron  fattened  to  the  four  Corners  of  the 
Xyadkj  for  taking  it  up  and  letting  it  down  5  K  the  Cbmn  or  Iron  to  which 
*tlie  (Jthtr  QiaiHs  are  faflfen'd ;  L  the  Fully  of  Iron  or  Brals  through  which 
the  Ctfain  pafleth  ;  Jlf  a  Hook  on  which  the  Chain  is  fattened  by  a  Ring,  the 
Hook  being  fixed  at  the'  Side  of  the  Boor  ^ .  AT  a  6ar  of  Irctfi  in  the  Walls^  tjo 
which;  the  Fully  is  faftenM,  .     . 

:^f[\  t.  In  a  CoaUPiK  belonging  to  the  Lord'  Sbicldr  in  Scotland^  where  the  ^^r^ 

'C^^?  isfoTne  18  or  20  Fctot  thick,  and  antiendy  wafted  to  a  great  Pepth,  the  r.  mo^ 

toibefl^  fome  Weeks  ago,  having  wrought  as  deep  as  they  could,  ^nd-  beiag  "•  3.  p-  4^^ 

to  r^tnbve  into  n^w-R'ooras,  as  they  call  therti,  did,  by  taking  ofii  as  they  w- 

tffed.  Part  of  the  Voal  that  was  left,  as  Piftars  to  fupport  the  Roof  2nd  Earth 

dveaf  it,  fo  much  weaken  them,,  that,  within  a  fhort  Space  after  they  were 

gtJrte'dut  of  the  P//,  the  Pillars  fallihg,  the  Earth  .above  them  filled  up  the 

'Wholfe  *3f)dte,  wtieit  the  CoUiers  had,  lately  wrought,  whh  its  Pruijjs,     T|ie 

fo/!/^j,  being  hereby  out  oT  Work,  fome  of  them  adventured  to  work  upoa 

old  R^Wai6s  of  "Walls  fo  near  the  old  Waftes,  that,  ftriking  thro*  th(s  (lender 

;]^artSt!6n  of  the  y^alfFall  that  feparated  between  them  and  the  Place  where 

diey  dfed  to  work,    they  quickly  perceived  their  Eitor ; .  aiyj  fcariqg  to  be 

ftiflied  by  the  bad  Air  that  they  knew  poffefled  thcfe  old  Waftes,  ,in  Regard 

not  only  of  the  Dan^s  which  fuch  Waftes  do  ufually, afford  „  but  bccaufe  thfre 

had  been,  for  many  Years,  a  Fire  in  thofe  fFaJies  that  $lle4  them  withftifliiig 

^umes  and  Vapours,  retired  iiiirtediately,  and  faved  themfelves  from  the 

JSrtipiions  of  the  Doffip.     But  next,l5ay.fonae  7  or  8  of  them  came  no  fooncr 

fe  far  down  the  Sta^s,*  that  led  them  ta.die  r.llice  Where  they,  had  been  the 

ftay  before,  as  they  intended;  ^but'j,  upon  their  ftepping;  into  the.  Place  .where 

the  Air  was  infedea,  they  fell  *d6wn'  dead,  as^  if  they, had  been  Ihot :  Aad  there 

iScing  amongft  them  one  whofe  Wife  lieing  informed  he  ws^Hifled  in  that 

Place,  fhe.werit  dd\i^nfo  fafwithout^lnconvenicn^^    that,' feeing  her  FJuiband 

dear  her,  the  ventured  to  ^o  to  him;  but,  being  choaked  by  ^hc.D^mp  as 

*lbbn  as  (became  near  him,  ftef^ll down  dead^by^  .  i  .        . 

2,  Z&^j  happen  m  moft  of  the  HmigarianMms^  not  only  in  the  Cunict£^  S'own^n7^ 
tr  direS  P^(%esy  Vi^here  they  walk  on  Horiztmtally  (by  thele  Mne-Mm  called  4S?'p?»6% 

Siollen) 


(  374  ) 

Siollen ;)  but  alfo  in  the  ,Putei^  or  perpcadicular  Cuts  or  Defcf nts^  terfned 
ScbacbtS'hy  the  fame.  Tliey  are  met  with  not  only  in  Places  where  the  larth 
is  full  of  CJay^  or  the  like  Subftances,  but  alfo  where  it  is  rocky :  And  one 
Place  they  fhewcd  me,  in  the  Copper-Mine, at  fl^ni-Gr^«»<iif,  where  there  hjMJl 
been  a  very  pernicious  Diimp,  and  yet  the  Rock  {o  hard,  that  it  coujd  not 
be  broken  by  their  Inftruments  5  but  the  Dcfcent  was  all  made  by  the  Means 
of  Gun-Pojvder,  rammed  into  long  round  Holes  in  (he  ]R.ock,  and  fo  blown 
up.  Another  Place  they  Chewed  me,  where  there  is  ibmetimcs  a  Damp, 
and  fbmetimes  clear  Weather.  Whien  there,  is  much  Water* in  the  ^^^  Jo 
as  to  flop  up  the  lower  Part  of  this  Paflage,  then  this  Damp  becomes  difcover- 
able,  and  commonly  ftrong.  I  procured  one  to  enter  it  till  his  Lamp,  went 
out  4  or  5  Times,  in  the  fame  Manner  as  at  Grotto  delCanexn  Italy,- 

Some  of  thefe  Damps  fufFocate  in  a  Ihort  Space  of  Time  i  others  only  ren- 
der the  Workmen  faint,  with  no  further  Hurt,  except  they  continue  long  in 
the  Place.     The  Miwri  here  think  themfelves  no  Wofkmcn  if  they  be  not 
ablfc  to  cure  a  Damp,   or  to  cure  the  bad  Weather,  or  make  the  Weather, 
as   they  rerni  it,  perform  it  by  Perflation,  by  letting  the  Air  in  and  out  \ 
and  caufirtg,  as  'twere;,  a  Circulation  of  it.    In  the  Mine  at  HerthGrmmdt 
'they  cured  a  bad  Damp  by  a  great  Pair  of  Bellows,  which  were  blown  con- 
tinually for  many  Days.    The  ordinary  Remedy  is  by  long  Tuba;  thro* 
which   the  Air  continually  pafling,  they  are  able  to  dig>  ftraigh;  on  fer  a 
long  Way,  without  Impcaimcnt  in  breathing :  For  (bmc  Ctmicultzx^  500  Fa* 
thomslong,  which  will  not  fecm  ftrange  to  any  one  that  ffiall  fee  the  Map  of 
the  Copper-iMne  2i  HemGroundt^  or  the  Gold-Mne  2Lt  Schcmnitz :  And  in  the 
Sifoer  Trinityr^Mm  by  Scbemnitz  I  paflcd  quite  under  a  Hill,   and  came  out 
"on  the  other  Side.     AtWindfcbacb-Mine\}y  Scbemnitz  they  (hewed  me  the 
Place  where  5  Men  and  a  Gentleman  of  Quality  were  loft  5  for,  which  Rea- 
Ibn  they  have  now  placed  a  Tube  there.     The  like  they  place  over  all  Doort^ 
'  and  over  all  IFays^  where  they  dig  right  on  for  a  great  Space,  and  have  no 
Paflage  thro*.     At  Scbemnitz  they  told  me,  that  28  Men  had  been  killed  at 
one  Time  in  4  Cuniculiy  7  in  each  5  and  in  the  Sinking  of  LeopoliPs  Pit,  whidi 
;  IS  150  Fathoms  deep,  they  were  much  troubled  with  Damps,  which  they 
:  feniedied  in  the  following  Manner : 

They  fixed  a  Tube  to  the  Side  of  the  Scbacbtj  or  Pir,  from  the  Top  to  the 

'Bottom;  and,  that  not  proving  fufficienti  they  forced  down  a  broad,  fiat 

Board,  which  covered  or  flopped  the  Pit,  or  couched  very  near  the  Sides  of 

ir,  on  all  Sides  but  where  the  Tube  was,  and  lb  forced  out  all  the  Air.  in  the 

Pit  through  the  Tube  j  which  Work  they  were  fprced  often  to  repeat.     And 

*  now,   they  having  divers  other  Paflages  into  it,  the  Air  is  good  and  fafiiqent, 

"  and  "I  was  drawn  up  thro*  it  without  the  leaft  Trouble  in  Breathing. 

Bar, ' /befides   this  Mifchief  from   poilqnous   Exhalations,    Stagnauon  "of 

'  the  Air,  br  Water  impregnated  with  mineral  Spirits,  thejj  fometimes  perifli 

by  other  Ways:    For  there  being  in  thefe  Mines  ^ri  incredible f^antity  of 

'  Wood  to  fupport  the  Pits,  and  the  Horizontal  Patfiges  (the  Putei  ^nd  C«- 

niculi}  in  all  Places  but  where  it  is  rocky.  Men  ire  fometimes  deft'royed  by 

the  Wbod  fet  on  Fire,;    And  in  the  Gold-Mme  ac  Scbemnitz  the, Wood  w; 
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let  once  on  Fire  by  the  Careleflheis  of  a  Boy,  and  50  Miners  fmothered  there- 
by I  who  were  all  taken  out  but  one,  that  was  afterwards  found  to  be  d if 
folved  by  the  VitriolWaler^  nothing  efcaping  cither  of  FlcQi  or  Bones,  buf 
only  fome  of  his  Clothes. 

g.  There  are  four  Sorts  of  Vamps  1  the  firft  is  the  ordinary  Sort :  The  exccr-  f^j^'„. 
na)  Signs  of  its  Approach  are  the  Candles  burning  orbicular,  and  the  Flames  ii7.p'»i* 
Icflening.  by  Degrees,  until  they  quiti^  extinguilh ;  the  internal,  Shortnefs  of 
"Breath,  \  never  heard  of  any  great  Inconvenience  which  any  one  fufFered  by 
it,  who  efcaped  Swooning :  Thofe  that  fwoon  away,  and  cfcape  an  abfolure 
Suffocation,  are,  at  their  firft  Recovery,  tormented  with  violent  Convulfionsi 
the  Pain  whereof,  when  they  begin  to  recover  their  Senfes,  caufeth  them  to 
roar  exceedingly.  The  ordinary  Remedy  is  to  dig  a  Hole  in  the  Earth,,  and 
lay  them  on  their  Bellies,  with  their  Mouths  in  it ;  if  that  fail,  they  tun 
them  full- of  goo'd  Ale ;  but  if  that  fail,  they  conclude  them  defperace,  I 
have  known  fome  who  have  been  recovered  after  this  Manner  ("when  fome  of 
their  Companions  have,  at  the  fame  Time,  died)  that  told  me,  they  found 
thcmfelrcs  very  well,  within  a  little  Time  after  they  had  recovered  their 
Senfcs^  and  never  after  found,  themfelves  the  worfe  for  it. 

They  call  the  fecond  Sort  the  Peafe-Blom  Damp  j  becauft,  as  they  fay,  it 
finellslike  Pca/e-Blom.-  They  tell  me,  it  always  comes  in  the  Summer-time  ; 
and  thofe  Grooves  are  not  free  which  are  never  troubled  with  any  Other  Sort 
e(  Damps.  I  never  heard  that  it  was  morul*;  the  Scent  perhaps  freetag  thcin 
from  the  Danger  of  a  Surprize:  But,  by  Reaibn  of  it,  many  good  Grooves  lie 
fdleat  the  beft  and  moft  profitable  Time  of  the  Year,  when  the  fubterraneoHS 
H^aiers  are  at  tlie  loweft.  They  fancy  it  proceeds  from  the  Multitude  of 
red  Trefoyle  Flowers,  by  them  called  Honey-Suckles,  with  which  the  Lime- 
Stones  Meadows  in  the  Peak  do  much  abound. 

The  third  is  the  ftrangefk  and  moft  peftilential  of  any,  if  all  be  true  which 
is  laid  concerning  it ;  thofe  who  pretend  to  have  feen  it  (for  it  is  vifible)  de- 
ifcribe  ft  thus:  In  the  higheft  Pare  of  the  Rodf.of  thofe  Faffages  which  branch 
but/ftoni  the  main  Groove  they  often  fee  a  round  thing  hanging,  about  the 
Bighefi  of  a  Foot-Ball,  covered  with  a  Skin  of  the  Thicknefi  and  Colour  of 
a  Cobweb-,,  this,  they  fay,  if  by  any  Accident,  as  the  Splinter  of  a  Stone,  or 
the  like,  it  be  broken,  immediately  difperfeth  itfelf,  and  fuffocates  aH  the 
Company.  Therefore,  to  prevent  Cafualtics,  as  foon  qs  they  haVd  elbi^d  it, 
they  fay,  they  have  a  Way,  by  the  Help  of  a  Stick  and  a  long  Rope,  of  break- 
ing it  at.  a  Enftance-,  which  done,  they  purify  the  Place  well  with  Fire,  riefprc 
•  they  dare  enter  it  again.  1  dare  not  avouch  the  Truth  of  this  Story  in  all  its 
Circutnftances,  becaufetheProofofitfeemsimpoflible,  fince,  they,  fay,  it  kills 
all  that  are  likdy  to  bear  Witnefs  to  all  the  rarticulars,;  neither  dare  I  deAy 
but  fuch  a  Thing  may  have  been  feen  hanging  on  the  Roof;. fince  I  haye 
heart)  many  affirm  it.  Our  Under-Ground  Pbikfipberi  ifay,  1* he  5leam  which; 
ari&s  from  their' Bodies  and , the  Candles^  alfcbnds  into  the  h^hefl  Paift  of  the 
Vkqlt,  and  there  eondcnfeth ;  and,  in  Time,  has  a  Film  gr^wri  round;  about 
k^  which,  at  length  corruiyting»  txcpmes  peftilential.  _  ;  ; 
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The  4th,  wluch  they  (ITo  call  a  Dan^  (altbo*  how  proper  I  will  not  fr- 
gue)  is  that  Vapour,  which  being  touched  by  the  Candle  prefendy  takes  Fire; 
and,  giving  a  Crack  like  a  Gm,  produceth  the  like  Efifc6ls,  or  rather  thofe  of 
Lightning.  A  Fellow,  they  commonly  call  Dchbf  Lsacb^  is,  at  this  Dajr,  a 
lad  Example  of  the  Force  of  one  of  thofe  Blafts  in  HaJkherg-HiUs^  having  his 
Arms  and  Legs  broken,  and  his  Body  ftrangely  diftorted. 

Captain  ffain  told  me,  he  faw  one  of  them  in  a  Bloomery  near  Penijion. 
j^  This  fulminating  Damp  has  lately  done  fome  Hurt  in  a  Coal-Pit  at  fVingerJ^ 

p/4So/     worthy  two  Miles  from  Chefterfield. 

The  Shaft  of  the  Coal-Pit  is  about  15  Yards  deep,  the  Soil  a  ftiff  Mire, 
ihaly  about  the  Middle  of  the  Shafts  dry  at  the  Bottom^  as  they  fay,  (tho*  I 
obferved  fome  Moifture  about  the  Middle)  and  without  any  ^jfarry  of  Stow, 
the  Stones  in  the  Field  about  it  are  Grit-Stones.  It  lies  almoft  at  the  Bottom 
of  a  rifing  Ground,  being  encompafied  with  Hills  on  all  Sides  except  towards 
the  Eaft,  or  rather  South-Eaft. 

There  arc  3  Pits  which  lie  almoft  in  a  dired  Line^  the  middlcmoft  of  which 
is  that  we  fpeak  of.  There  is  aUb  a  fourth,  which  Hands  a  litde  higher  than 
the  reft. 

trom  the  Bottom  run  4  Binks,  as  they  call  them,  4  Yards  wide,  and  40 
Yar.ds  long-,  except  that  in  which  they  meet  the  fiery. Damp,  which  wants 
4  or  5  Yards  of  its  due  Length. 

The  Bink^  in  which  the  Damp  is,  is  thetartheft  from  the  Air  which  is  com- 
municated from  the  other  Pits, 

The  Soil  of  this  Bink  (as  they  tell  me)  is  a  ftifF  Clay ;  neither  can  they  find 
in  it  the  S^n  of  any  Mneral^  except  Coal  and  Shale.  The  Coal,  they  £iy,  b 
abfolutely  free  from  the  Pyritosj  with  which. moft  of  our  Coals  are  infcded. 

The  J5r«*,  in  which  theD^z^;^  is,  was  wrought  forward  20  Yards  on  ^Int- 

fin^Mmd^^^'iSys^  when  Geo.  MkcbeU  (one  of.my  Informcrs)going  in  tofetdi 

feme  of  his  Tools,  with  a  Candle  in:  his  Hand,  and  coming  within  4  or  5 

Yards  of  the  further  End,  found  himielf,  onafudden,  he  knew  not  how,  in- 

vironed  with  Flames.    liis  Face,  his  Hands,  his  Hair,  and  a.  great  Part  of 

-his  Clothes,  were  very  much  burnt.    He  heard  very  little  Noife,.altho*,jMc 

'  Edward:  MitcheS^  who  was  workkig  at  the  fame  Tune  in  znothtr  Bink^  told 

me^  that'bpth  he,  and  all  thoie  that  ftood  above  Ground,,  heard  a  very  go^t 

one,  like  a' Clap  of  Thunder ;  and  that  ihe'Earth  (hook  fo  that  he  wasafcad 

the  Roof  would  ha^  fallen  in iinA  buried  him. 

Hiis  beipg  the  firft  Accident  of  this  Nature,  thofe  without  ran  in.a^gcpat 
'  Amattment,  with  .their  Candles  in  their  Hand^,  to  fee  what.t^e  M4wer'ws^ 
which  were  twice ex^ngyiii&^d,  but, heldjn  upon  jthe  3d  lightning:  Theyr^w 
nothing,  but  met. with  intolersible  Stench  of  Brimftone,'  and.an  T}eat,as  Ally- 
ing as.an  Oven  half-heated^  (for  that  was  their  C^pre^p)  Which  foi;ced  ii^iopk 
very  Ipeedjly  tQ<iuit  the  Place. 

NotwithftandiM  this  they ,  wrpught1fowards3r.^KW    3  Weeks*.  ;apd 
c^mcHMonM  hctWKt  30  3^ni4aYardsi  mul<mcU(tfiry  f 
duT fimcT Accident  wh)(JL:hed:iorwfi^^ 

9^  the  Misfbrtune  to  have  his  Share  in  this  i%r^  bi^ng  by  chance  under  Grotmd 

at 


.(  -377  ) 

«t  the  Mouth  of  the  BifA^  he  was  (hot  forth  for  about  2  or  3  Yard$»  .and 
had  his  Head  broken^  and  his  Body  bruiled  againft  the  further  Side. 

About^a  Week  after  EdfUDcrd  MitchcU^  another  of  my  Informers,  adven- 
turing in  again,  met  with  the  lame  Misfortune,  and  was  worfe  icorched 
than  any  of  the  reft. 

The  things  I  chiefly  took  iiotice  of  were  thefe  : 

Ci.)  That  thole  who  were  in  the  Bink^  whilft  it  was  Hred,  never  heard 
any  more  Noile  than  that  which  was  ufually  made  by  a  FlaOi  of  Gun-pow- 
der in  the  open  Air,  although  thofe  in  the  othtfr  Bitiks  and  without  heard  a 
very  great  one* 

(2.)  It  Ihot  off  the  turn  at  the  Mputh  of  the  Pit,  and  fmall  Coals,  with 
pther  Rubbilh  from  the  Bottom,  into  the  Air  to  a  confiderable  Height. 

C3.)  They  could  perceive  no  Smell  before  the  Fire,  but  afterwards  a 
very  ftrong  Smell  of  Brimftonc. 

(4.)  They  ufed  to  go  with  their  Candies  low,  as  near  as  coufd  be  to  the 
Bottom,  becaufetbcy  perceived  the  Vapour  to  lie' towards  the  lloofi  which, 
if  they  held  their' Candles  higher  than  ordinary,  they  could  fee  dcfcend  like 
a  black  Mift,  and  catch  hold  of  the  Flame,  lengthening  it  to  two  or  three  ' 
*Handfuls ;  which  would  neverthelels  burn  after  the  ufual  maniler,  without 
any  further  Milchief,  if  they  fliddenly  held  down  their  Hands  clolb  to  the 
Ground. 

(5  )  The  Fkmt  would  continue  in  the  Vault  for  2  or  3  Minutes  after  the 
Crnck  \  the  lad  time,  which  was  the  moll  violent,  they  thought  it  continqed  ' 
about  half  a  ^arUr  of  an  Hour, 

(6.)  The  Colour  of  the  Flami  was  blue,  and  very  bright,  fomething  in- 
clining towards  green. 

(7.)  Altho*  they  told  me  they  were  fenfible  of  no  Smell  before  the  Kind- 
Jing  of  the  Vapour,  yet  the  Colliers  Clothes^  that  worked  in  the  adjoining 
Pits,  Imelt  very  ftrong  of  Brimftonci  which  makes  me  fufppft  all  the  Pits 
to  be  infcded,  altho*  the  Air  Iccurcs  them  from  Mifchief.  Their  Infenfibi- 
lity  I  afcribe  to  the  Cuftom. 

Ta  die  Queries  fuggcfted  by  Mr.  Boyk^  I  anfwer  as  Iblloweth  : 
[i.]  That  Dantps  are  generally  obfcrv'd  to  come  about  the  latter  End  of 
Mwfj  and  continue  during  the  Heat  of  Summer ;  and  in  thole  Places,  which 
have  Damps  all  the  Year  long,  yet  they  obfcrve  them  to  be  moft  violent  at 
chat  Seafon :  And  I  could  meet  with  no  other  certain  R\jle  for  any  perwdical 
Rgturnsy  except  this  annual -y  altho*  it  be  certain,  they  do  often  return  in 
the  lame  Summer. 

[2.]  1  never  heard  of  any  Damps  that  kindled  of  thcmfelves ;  altho*  I 
have  been  told,  that  in  fome  Places  they  have  been  kindled  by  the  Motion 
of  the  Sled  in  which  they  draw  their  Coals, 

£^.]  Damps  generally  are  held  to  be  heavier  than  the  Air  •,  but  this  was 
inamfeftly  lighter,  for  it  lay  towards  the  Top  of  the  Bink. 

[4,]  Upon  the  breaking  of  t\it  fulminating  Damp  there  proceeded  a  dark 
Smofcp^  oT  the  Smell  and  Colour  of  that  wSich  proceeds  from  Gun-powder 
fired. 

Vol- II.  '  Ccc  [5.]  Many 
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5.  Many  Damp  arc  iccn,  but  many  alfo  are  not  feen  i  which,  whether  they 
be  vifible'or  no,  is  hard  to  cell,  but  I  fuppofe  all  would  be  vifible,  had  we  a 
convenient  Light  to  view  them  by ;  becaufe,  be  they  either  thicker  or  thin- 
ner than  the  Air,  that  Dcnfity  or  Thinncfi  will  occafion  a  Refraftion,  and 
that  muft  needs  render  ihemvifibje. 

6.  Some  Dan^s  will  quite  extinguifii  all  thofe  Fires  that  are'  let  down  into 
them,  be  they  never  fo  many  fucceffively,  or  never  fo  great ;  and  Fire  is  ob- 
ferved  to  hefo  far  from  curings  that  it  often  creates  D^iwpi  in  Places  not  other- 
wife  fubjed  to  them.  Indeed  they  are  a  prefcnt  Remedy,  if  you  can  fo  order 
them  as,  by  their  Help,  to  make  a  Circulation  of  the  Air  through  the  infected 
Place;  otherwife  they  do  Hurt;  and  thofe  Grooves  wherein  they  arc  forced 
to  break  their  Rocks  by  the  Help  of  great  Fires,  are  feldom  free  from 
Damps. 

7.  Men  ufually  work  in  Places  infefted  either  by  the  fulminating  or  other 
DampSy  after  they  fuppofe  the  F^ur  fpent. 

8.  Damps  are  common  both  in  wet  and  dry  Ground ;  but  I  cannot  tell  in 
which  moft. 

9.  Damps  are  obferved  to  be  moft  peftilentiaf,  and  to  kill  the  foddencft^ 
that  are  in  Grooves  not  ftirred  for  many  Years,  efpecially  if  fuch  Grooves  have 
formerly  had  great  Fires  in  them. 

10.  The  .general  Opinion  of  our  Workmen  is,  that  there  are  Ibme  Damps 
which  kill  by  Reafon  of  the  noifome  Sleam^  and  others  meerly  by  Want  of 
Jir  i  which  latter  Opinion  I  have  heard  dilallowed  by  the  more  experienced 
Sort:  For  they  lay,  that  there  is  no  Groove  that  wants  Air,  be  it  never  fo 
deep ;  but  the  Air  Jlagnating  in  very  deep  Grooves  or  Pf/j,  the  groflcr  Parts 
muft  needs,  at  length,  feparate  themfelves  by  their  own  Weight,  and  fubfidiog 
to  the  Boliomj  there  corrupt,  and  confcquently  get  malignant  ^alities^  efpecial- 
Iv  in  the  Summer-time^  when  the  Sun  promotes  the  Fermentation.  Befides  this, 
the  ftanding  Air  being  in  a  fhort  Time  filled  with  the  Vapours  arifing  from 
Mcn*s  Bodies  and  the  Steams  of  Candles,  and  pafling  fo  often  thro*  the  Lungs 
of  the  IForhneny  is  quickly  rendered  unfit  for  that  Ufe  (whatfoever  it  is)  ro 
which  lUfpiration  is  accommodated  •,  and  this  they  take  to  be  the  moft  frequent 
Caufe  of  6rdinary  Damps, 

Damps  will  often. follow  the  fFater,  and  particularly  this  Sort  of  fiery  Dampj 
if  I  am  rightly  informed. 
jNiu^.Rog.      4«  The  Coal'Wdrk  at  Moftyn  in  Flintjhire  lies  in  a  large  Parcel  of  Woodland, 
Moftjm,  n.  which  hath  a  great  Fall,  diredly  North,  to  the  Sea-Side  ;  but  the  Dipping  or 
*3«'P'»9S-  P3J1  of  the  Coaly  partly  crofling  xhe  Fall  of  the  Ground,  is  within  a  Poini  of 
due  Eaft,  and  lies  40,  50,  and  Tomctimts  60  Yards  under  the  Ixrvcl  of  the 
Sea.     This  Work  is  upon  a  Coal  of  five  Yards  in  Thickncfs,  and  hath  be«n 
begun  upon  about  6  or  8  and  thirty  Years  ago.     When  it  was  firft  fbund 
it  was  extream  full  of  Water ^  fo  that  it  could  not  be  wrought  down  to 
the  Bottom  of  the  Coaly  but  a  IVitchet  or  Cave  was  driven  out  in  the  Middle 
of  it  upon  a  Level,  for  gaining  Room  to  work,  and  drawing  down  the  Spring 
of  fFater  that  lies  in  the  Coal  to  the  Eye  of  the  Pit;  in- driving  of  which 
ff^cbety  after  they  had  gone  a  confider^blc  Way  under  Ground^,  and  w^rc 

fcarucd 
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Ibuited  of  ff^'tht  Rre^Damps  did  begin,  by  little  and  little,  tobreed^  and  to 
appear  in  Crevka  znd  Slits  of  the  Cc^  yAtext Waiir  had  Iain  before  the  Open* 
iqg  of  the  Coalj  with  a  fmall  bki/b  FUtme^  working  and  moving  continually, 
but  not  out  of  its  firft  Seat^  unlefs  the  ff^orimen  came  and  held  their  Candles 
to  it,  and  then,  being  weak,  the  Blaze  of  the  Candle  would  drive  it,  with  a 
iudden  Fizz,  away  to  another  Crevice^  where  it  would  (bon  after  appear  blazing 
and  moving  as  formerly.  This  was  the  Brfl  knowledge  of  it  in  this  Work, 
which  the  fVorkmcn  made  but  a  Sport  of,  and  fo  partly  neglefted  it,  till  it  had 
gotten  fome  Strength  ;  and  then,  upon  a  Morning,  the  Brft  Collier  that  went 
down,  going  forwards  in  the  fViUbet  with  his  Candle  in  his  Hand,  the  Damp 
prcfently  darted  out  fo  violently  at  his  Candle,  that  it  (Iruck  the  Man  clear 
down,  finged  all  his  Hair  and  Cloaths,  and  dilabled  him  for  working  a 
white  after.  Some  other  fmall  Warnings  it  gave  them,  infomucb  that  they 
rdblved  to  employ  a  Man  on  Purpolc,  that  was  more  refolute  than  the  reft, 
to  go  down  a  while  before  them  every  Mornings  to  chace  it  from  Place  to 
Place,  and  fo  weaken  it.  His  ufual  Manner  wa$  to  put  on  the  worft  Rags 
he  had,  and  to  wet  them  all  in  IVater^  and  as  foon  as  he  came  within  the 
Danger  of  it,  then  he  fell  down,  grovelling  on  his  Belly,  and  went  (b  for- 
ward, holding  in  one  Hand  a  long  IVand  or  Pole,  at  the  End  whereof  lit  tied 
Omdles  burning,  and  reached  them  by  D(:grees  towards  it  \  then  the  Bmp 
would  fly  at  them,  and  if  it  miflfed  of  putting  them  out,  it  would  quench 
itfelf  with  a  Blaft,  and  leave  an  ill  fcented  Smoke  behind  it.  Thus  they  dealt 
with  it  till  they  had  wrought  the  Coal  down  to  the  Bottom,  and  the  JVater 
following,  and  not  remaining  as  before  in  the'  Body  of  it,  among  fulpbureQus 
and  hra^  Metal  thzi  is  in  ibme  Veins  of  the  Coal,  the  Fire-Damp  was.  not  feen 
nor  heard  of  till  the  latter  End  of  the  Year  1675,  which  happened  as  fol- 
loweth. 

After  long  Working  of  this  Coal,  it  was  found  upon  the  rifing  Grounds, 
that  there  lay  ^moAitx  Roach  of  Cpal,  at  the  Depth  of  14  Yards  under  it,  whiph 
proved  to  be  3^  Yards  thick,  and  fomething  mort  fulpbureous.  This  encoura* 
ged  Qs  to  fmk  in  one  of  the  Pits  we  had  formerly  ufed  on  the  5  Tards  Coah 
and  we  funk  down  20  Yards  before  we  came  to  the  faid  Roach ^  in  Regard  it 
was  at  the  Sea-Jide^  and  upon  the  loweft  of  the  Dipp^  wher6  the  Rocks  fuc- 
cefljvely  thicken  as  they  fall.  As  we  funk  the  lower  Part  of  it,  we  had  many 
Appearances  of  the  Fire-Damp  in  watry  Crevices  of  the  Rocks  we  iunk  thro*, 
Jafoing  and  darting  from  Side  to  Side  of  the  Pit,  and  (hewing  Rainbow^colour- 
Uki  on  the  Surface  of  the  Water  in  the  Bottom ;  but  upon  drawing  up  of  the 
Water  with  Buckets,  which  ftirr'd  the  Air  in  the  Pit,  it  would  leave  burn* 
ing,  dll  the  GpUiers  at  Work,  with  their  Breath  and  Sweat,  and  the  Smoke 
of  their  Candles  thickened  the  Air  in  the  Pit,  and  then  it  would  appear  again  ; 
they  lighted  their  Candles  in  h  ibmetimes  when  they  went  out,  and  fo  in  this 
Pit  it  dkl  no  further  Harm. 

But  being  defirous  to  get  the  Work  in  fome  Forwardnefs  before  Summer^ 
(when  the  Heat  of  the  Weather  2X  ibme'Times,  zvAthtClcfenefs  of  the  -A>  in 
ioggf  Weather  at  others,  occafions  the  finotbering  Damp)  it  was  refolved,  for 
JBxpediiian-/ake^  and  ^ving  of  fome;  Charges,  to  fink  a  Pit  within  the  Hollows 
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or  Deiii  upon  the  i^^  fll%rl,  ^t  16  or  17  Yanfe  DIftanee  fiom  the  jfi^  PU. 
This  we  proceeded  Hiyi'ftlf  we  came  6  or  7  Tards  deep ;  then  the  Rrt^dHf^ 
began  to  appear  las  fbrrnerly,  accotnpaYiying  the  Whrmen  ftill  as  they  (bnk; 
and  they  ofing  [he  fame  Means  as  before,  {bmetimes  blowing  it  out  with  a 
Blaft  of  their  Mouthy  at  bthcr  times  with  their  Candies^  or  letting  it  Maze 
without  Interruption.  As  we  lunk  down,  and  the  Dan^  got  ftHl  moi^  and 
more  Strength,  we  found  that  our  Want  of  ytir  perpendicular  from  the  Day 
was  the  great  Caufe  and  Nourijher  of  this  Damp\  for  the  y*r,  that  followed 
down  into  this  P//,  came  down  at  the  firft-funk  Pit^  at  the  fore-mention*d 
Diftance,  after  it  had  been  difperfed  over  ail  the  old  IbBows  and  Deads  of 
the  former  J^^ork^  that  were  filled  up  with  noifome  Vapours^  thick  finothering 
Fogs,  and  in  feme  Placed  with  the  fmothering  Damp  itfelf;  Neverthelefe, 
we  held  on  finking  till  we  came  down  to  15  Yards,  plying  the  Work  Night 
and  Day  (except  Sunders  and  HoUdofs)  upon  which  Interhiiffion,  the  Pit 
being  left  alone  for  48  Hours  and  more,  and  the  Damp  gaining  great  Strength 
in  the  interim^  by  that  time  the  Wbrkmen  wfent  down,  they  could,  lee  it- fiddl- 
ing and  (hooting  from  fide  to  fide,  like  Sword-Blades  crols  one  another,  that 
none  durft  adventure  to  go  down  into  the  Pit.  Upon  this  they  took  a  Pole, 
^nd  bound  Candles ^  feveral-  times  to  the  End  of  itj  which  they  no  (boner  fee 
over  the  Eye  of  the  Pit,  bot  the  Damp  wo\i\d  fly  up  with  a  long  (harp  Flanoe, 
and  put  out  the  Candles^  leaving"  a  ftnil  Smoke  each  time  behind  it.  Findbig 
that  thefe  things  would  not  allay  it,  they  adventured  to  bind  (bme  Candles  at  a 
Hook,  hanging  at  a  Rope's  End,  that  was  uftd  up  and  down  in  the  Ph: 
when  they  had  lowerM  down  thefe  a  Httle  way  into  the  Shaft  of  the  Pit, 
up  comes  the  Dan^  in  a  full  body,  blows  out  the  Candles,  difperfeth  itfetf 
about  the  Eye  of  Ae  Pit,  and  burneth  a  great  Part  of  the  Men's  Hair, 
Beards,  and  Clothes,  and  ftrikes  down  one  of  them,  in  the  mean  time  cna* 
king  a  Noife  like  the  Lowing  or  Roaring  of  a  Bull,  but  louder ;  and  in  the 
end  leaving  a  Smoke  and  Smell  behmd  it,  worfe  than  that  of  a  Carrion* 
Upon  this Difcouragemerit  thefe  Men  came  up,  and  made  no  further  Trialj 
after  this  the  Water  that  came  from  it,  being  drawn  up  at  the  other  Pit, 
was  found  to  be  bkxxi-warm,  if  not  warmer. 

In  this  Jundbure  there  Wa$  a  Ceflation  of  the  Work  for  3  Days ;  and  then 
tlie  Steward,  thinking  to  fetch  a  Compafs  about  from  the  Eye  of  the  Pit  that 
canfie  from  the  Day,  and  to'bring  Wind  -by  a  fecure  way  along  with  him,  that 
if  it  burft  again  it  might  be  done  without  Danger  of  Men*s  Lives,  went  down, 
and  took  two  Men  along  with  him ,  which  ferved  his  turn  for  this  Purpofe.  He 
was  no  iboner  down,  but  the  reft  of  the  Workmen  that  had  wrought  then 
difdaining  to  be  left  behind  in  iiich  a  time  of  Danger  hafted  d<mn  after  them; 
and  one  of  them,  more  indiftrrect  than  the  reft,  went  headlong  wkh  his 
Candle  over  the  Eye, of  the  Damp-pit^  at  which  the Dantp  immediaCely 
catch*d,  and  flew  to  and  fro  over  all  the  Hollows  of  the'i^i^r*,  with  a  great 
Wind,  and  a  continual  tire  5,  and,  as  it  went,  keeping  a  mighty  great 
roaring  Nbife  on  afl  Sides.  ^ 

The  Men,  at  6rft  Appearance  of  it,  had  moft  of  diem  fallen  upon  their  Faces, 

and  hid  then^lvesaswell  asthey  €ould>  in  the  iook&tek^vt  SmS*cwU,  and 
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nnder  the  ShcHer  of  Pofts ;  yet  neverthelefi  the  Vao^  returning  out  dT  the- 
Hdlows^  and  drawing  towards  the  Eye  of  the  Pic,  it  catne  up  with  mcre- 
dibfe  Force  i  the  Wiikl  and  Fire  tore  moft  of  their  Qodies  off  their  Backs, 
and  finged  what  was  left,  burning  their  Hair,  Faces,  and  Hands ;  the  Blaft 
falGng  fo  (harp  on  their  Skin,  as  if  they  had  been  whipt  with  Cords;  fome, 
that  had  leaft  Shelter,  were  carried  15  or  16  Yards  from  their  firft  Station, 
and  beaten  againft  the  Roof  of  the  Coal  and  Sides  of  the  Foil,  and  lay  after- 
wards a  good  while  fenfeleis,  lb  that  it  was  long  before  they  could  hear  or 
find  one  another.  As  it  drew  up  to  the  Day  Pit  it  caught  one  of  the  Mea 
ateng  with  it,  that  was  next  the  Eye,  and  up  it  comes  with  fuch  a  terrible 
Crack,  not. unlike,  but  more  fhrill  than  a  Cannon,  that  it  was  heard  15 
Miles  0%  with  the  Wind ;  and  fuch  a  Pillar  of  Smoak,  as  darkenM  all  the 
Sky  over  head  for  a  good  while.  The  Brow  of  the  Hill  above  the  Pit  wa^ 
18  Yards  high,  and  on  it  grew  Trees  14  or  15  Yards  long  i  yet  the  ManV 
Body,  and  other  Things  from  the  Pit^  were  feen  above  the  Tops  of.  the 
btgheft  Trees,  at  leaft  100  Yards.  On  this  Pit  ftood  a  Horfe-Engine  of 
fijbftantial  I'imber,  and  ftrong  Iron  Work ;  on  which  lay  a  Trunk,  or 
Barrel^  for  winding  the  Rope  up  and  down,  of  above  1000  Pounds  Weighty 
it  was  then  in  Motion,  one  Bucket  going  down,  and  the  other  coming  up 
fall  of  Water :  This  Trunk  was  fattened  to  that  Frame  with  Ijocks  and  Bolts 
of  Iron  ;  yet  it  was  thrown  up,  and  carried  a  good  way  from  the  Pii  s  and 
and  Pieces  of  it,  tho*  bound  with  Iron  Hoop  and  ftrong  Nails,  blown  into 
into  the  Woods  about ;  fo  likewife  were  the  two  Buckets ;  and  the  Ends  of 
the  Rope,  after  the  Buckets  were  blown  from  them,  ftood  a  while  upiught 
in  the  Air  like  Pikes,  and  then  came  Icifurely  drilling  down.  The  w1]mc)Ic 
Frame  of  the  Engine  was  ftirr*d  and  mov*d  out  -of  its  Place  5  and  thofc 
Men's  Clothes,  Caps,  and  Hats,  that  efcaped,  were  afterwards  found  fhat- 
terM  to  jMeces,  and  thrown  amongft  the  Woods  a  great  way  from  the  Pit. 
This  happened  the  3d  of  Feb.  1675,  being  a  Seafon  when  other  £>9tmps  Me 
icarce  felt  or  heard  of.  . 

5.  About  2  Miles  on  the  South-Eaft  of  Slony  Eqfion^  at  a  Pl^ce  neariy  j^  j«^.  ^ 
bordering  to  Mendipp-Hilts^  begins  a  Running  of  Coal  confifting:of^  feyerai  JjS^*' 
Veins,  which  extends  itfclf  towards  the  Eaft  about  4  Miles.    There  is  much  i>„i.  p,  jC 
Working  in  thb  Rmnin^^  and  Fire-Damps  continually  there  happena.fo         '  * 
that  many  Men  of  lace  Years  have  been  there  killed,  many  others  maicoed, 
and  a  Multitude  burnt ;  Tome  have  been  blown  up.  at  the  Work's  Mouth  ; 
the  Tuff^Beam  (which  hangs  over  the  Shaft)  has  been  thrown  off  its  Frame 
by  the  Force  of  it ;  and  thofe  other  Effefts,  whereof  you  had  an  Acgouot 
froni  Other  Places,  are  generally  found.      The  Middle  and  moce JEafterly- 
PartiJ  of  this  Running  are  fo  very  fubjeft  to  thofe  fiery  Dajum,  dial Jcjarce 
ii  Pic  fails  of  them;  notwichftanding  which  our  Colliers  ftUl  piirl&e  ;tl»eir 
Worfc5  hut,  to  prevent  Miichief,  they  keep  their  Air  very  auick^j{Jfnd,u4 
no  Candles  in  their  Works  but  a  fingle  Wick,  and  thofe  of  66  or  701  to^ 
the  Pound,  which  neverthelefs  give^  great  a  ^Jght. thCFe„  asqthrers^of  k>- 
Or  12  to  the  Pound  in  other  Places  j^^and  they  .al^ys  place  iW^'bphmd  . 
thetxiy  and  never  pteftnt  them  to  the  Breaft  ot  the  Work* 
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When^  any  are  burnt,  the  ufaal  Method  they  obferve  in  their  Cure  is  dius) 
They  prefcntly  betake  thecnfelves  to  a  good  Fire,  and  fending  for  fonae 
Ccnv^s  hot  Milk,  they  firft  bathe  the  burnt  Places  with  that ;  when  they  luive 
done  this  a  while,  they  make  ufe  of  an  Ointment  proper  for  Barnings,  which 
the  Matters  of  the  Works  have  always  in  a  Readincfs  for  fuch  Chances,  being 
furnifhed  therewith,  at  the  cheap  Rate  of  I2  Pence  the  Pound,  by  a  good  old 
Woman  living  near  the  Works. 

The  Colliers  aflbre  me,  that  thefc  Works  arc  apt  to  take  Fire  all  the  Ycar^ 
which  it  will  freely  do  at  any  Tirne  if  a  Candle  be  carry'd  within  Air :  But 
mod,  and  with  moft  Violence,  in  the  Winter,  and  chiefly  in  a  i^lack  Frojt^ 
when  the  Air  runsbcft:  That  the  Danger  of  Firing  is  alike  both  in  wet  and 
dry  Grounds :  And  that  there  arc  no  Fumes  coming  out  of  the  Mouth  of  any 
Shaft  which  will  be  lighted  by  a  Candle  or  Torch. 

I  have  heard  of  one  Damp  here  which  took  Fire  of  itfelf,  and  kindled  the 
Vein  oiFCoal,  which  burnt  a  confidcrabie  Time  before  it  went  out. 

Our  Damps  lie  as  well  towards  the  Bottom  or  Seal  of  the  Work  as  towards 
the  Roof,  it  being  nothing  but  an  myx^'^X^  fulphurtom  Breath  expanded  through 
the  whole  Work, 

I  cannot  perceive  at  the  Mouth  of  any  Shaft,  or  underftand  by  any  Work- 
man, of  any  unufual  Wind  or  Current  of  Vapours  coming  from  beneath. 
In  wet  Works  there  are  many  Times  Bubbles  on  the  Surface  of  Water  there 
ftanding,  which  will  prefently  take  Fire  if  a  Candle  be  held  to  them :  But  I 
cannot  find  that  thofe  Bubbled  are  caufed  by  zny  fubterraneous  Breathy  but  rife 
froti  the  Falling  of  Coal  into  the  Water,  or  from  Dropping  of  Water  from 
the  Rdof,  as  we  fee  they  do  in  Ponds  from  Drops  of  Rain  in  the  Summer. 

I  may  here  further  acquaint  you,  as  a  Novelty,  that  this  laft  Summer,  1679, 
two  Fire-Damps  happened  in  our  Lead-Mines  on  Mendipp-Hilh ;  but  they  were 
of  fo  final!  a  Force  that  the  Workmen  received  no  Prejudice  by  them, 

AiS^^iT'  Vin.  Atjout  the  latter  End  of  Feb.  1659,  returning  from  a  Journey  to  my 
Laaeaihift,  Houfe  in  Wigon^  I  was  entertained  with  the  Relation  of  an  odd  Spring,  Gtu- 
^'1^0^  atcd  in  one  Mr.  Hawklefs  Ground  (if  I  miftake  not)  about  a  Mile  from 
hMr.Thoithe  Town,  in  that  Road  which  leads  to  fVarrington  and  Cbejier\  the  Peo[^e 
iStf,^%.  °f  ^*^*^  Town  did  confidently  affirm,  that  the  Water  of  this  Spring  did  bum 
'  like  Oil. 

When  we  came  to  the  £id  Spring  (being  5  or  6  in  Company  together)  and 
applied  a  lighted  Candle  to  the  Surface  of  the  Water,  *tis  true,  there  was 
fuddenly  a  large  Flame  produced,  which  burnt  vigoroudy :  But  obferving 
that  this  Spring  had  its  Eruption  at  the  Foot  of  a  Tree,  growing  on  the 
Top  of  a  neighbouring  Bank,  the  Water  of  which  Spring  fiUed  a  Ditch  diar 
was  there,  and  covered  the  burning  Place,  I  applied  the  lig)ited  Candle  to 
divers  Parts  of  the  Water  contained  in  the  faid  Ditch,  and  found,  as  I  ex- 
pefted,  that,  upon  the  Touch  of  the  Candle  and  the  Water,  the  Flame  was 
extinct. 

A^ain,  having  taken  up  a  Difli  full  of  WaCbr  at  tht  flaming  Pkce^  and  held 
the  hghted  Gan^e  to  it,  tt  went  out    Yet  I  obferved  that  the  JFater  at  the 
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burnbg  Place  did  boil  and  heave  like  Water  in  a  Pot  upon  the  Fire,  though 
my  Hand  pot  into  it  perceived  it  not  (o  m<jch  as  warm. 

This  Boiling  I  conceived  to  proceed  from  the  Eruption  of  ibme  bitumifious 
or  fulfbureaus  FttmeSj  confidering  this  Place  was  not  above  30  or  40  Yards 
diftant  from  the  Mouth  of  a  CoaUPit  there :  And  indeed  Wigan^  Ajhton^  and 
the  whole  Country  for  many  Miles  Compafi,  is  underlaid  with  Cool,  Then 
applying  my  Hand  to  the  Surface  of  the  iuming  Place  of  the  TFateVj  I  found 
a  ftrong  Breathy  as  it  were  a  Wind,  to  bearagainft  my  Hand. 

When  the  Water  was  drained  away,  I  applied  the  Candle  to  the  Surface  of 
the  dry  Earthy  at  the  fame  Point  where  the  PFater  burned  before  ;  the  Fiimes 
took  Ftre  and  burned  very  bright  and  vigorous.  The  Cotie  of  the  Flame 
aibended  a  Foot  and  an  Half  from  the  Superficies  of  the  Earth:  And  the 
Bafts  of  it  was  of  the  Compais  of  a  Man's  Hat  about  the  Brim.  I  then  caufed 
a  Bucket  full  of  Water  to  be  poured  on  the  Fire^  by  which  it  was  prefently 
quenched.  I  did  not  perceive  the  Flame  to  be  difcoloured  like  that  of  Jidphureojis 
Bodies  J  nor  to  have  any  manifeft  Scent  with  Ir.  The  Fumes^  when  they  broke 
out  of  the  £^/i&  and  prcls'd  againft  my  Hand,  were  not,  to  my  bcft  Re- 
membrance, at  all  hot, 

IX.  This  fubterraneal  Ftre  keeps  no  Analogy  with  other  Vulcano*^ :  It  in*^  fukem. 
crcafeth  or  decreafeth  according  to  the  'Subjcft  it  feedeth  on;  which  is,  for^^^^°^* 
the  moft  Part,  a  D^Coal  (as  they  call  it,  for  the  upper  Seam  of  the  Coal  next  Newaftic, 
cxpofed  to  the  Air)  fo  that  you  may  light  a  Candle  at  it  in  fome  Places ;  in  H^^fo^"* 
other  Places  it  is  fome  Fiithoms  deep,  according  as  the  D^-Coal  heightens  or  n.  130.  i- 
deepens.  ^^*' 

No  Sal-Armoniack^  nor  any  thing  like  it,  to  be  found,  except  where  an 
a&ual  Fire  hath  come.  There  being  a  Mixture  of  the  Steams  of  SaUArmoniack 
and  Sulpbur  riling  together  in  mod  Places,  it  is  hard  to  diftinguifh  them  *,  for 
though  the  Flowers  of  Brimjione  fecm  to  rife  firft,  yet  there  is  commonly  a 
Cruff  of  SaU4rmoniack  under  them. 

There  is  a  milky  Suhjiance^  which  is  found  no  where  but  where  the  5^^/- 
Armoniack  and  Sulpbur  are  totally  gone  \  and  the  acid  Part,  or  aluminous 
Sprite  of  that  white  Mafs  will  alfo  take  Wing  by  the  Increafe  of  the  Firey 
leaving  a  Caput.  Mort.  dry,  ftiptick,  and  as  hard  as  Stone  j  yet  I  account 
tba<  a  Pound  of  this  Mafe,  before  the  Ftre  prefs  too  much  upon  it,  will  go 
near  to  afiford  by  Solution^  6?r,  Half  a  Pound  of  tolerable  chryfialUne  Alum. 

The  neighbouring  Soil  differs  .little  from  other  Grounds  with  us,  having 
neither  common  Salt  nor  Nitre  in  it ;  for  though  thepe  be  a  Salt-Well  with  us, 
yet  it  is  both  on  the  other  Side  of  Tyne  and  a  confidcrable  Diftance  from  the 
Ftre. 

I  have  induftrloufly  obferved  the  Springs  that  are  near  the  FirCj  and  find 
none  of  them  that  give  the  leaft  Si^fpiaencf  SatrArmo7tiack.  The  Water  that 
runs  from  the  adjacent  CoKeries  is  vitrlokne^  giving  as  deep  a  Tinfture  with 
G§Us  as  ScitfkrouglhSpaw.    In  a  Word,  it  d$er6  nothing  from  the  Waters  that 
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drdinarily  dit>wn  our  CoOi&ieSj  and  coll  our  CW  Owners  fo  miich  to  be  quit 
of  them.  The  other  Springs^  mod  of  which  are  dry  this  Year  (1676JI  arc  of 
ordinary  Ufe^  containing  no  Mineral  Salts  in  them.  But  I  hope  you  will 
cea(e  to  wonder,  that  Coal  fhould  produce  a  volatile  Salt  by  the  A Aion  of  the 
Fire^  feeing  I  have  gathered  Sal-Amumiack  from  a  burning  Brick-Kiln^  where 
nothing  but  Qay  and  C^^/  are  burnt  together,  and  I  hope  none  will  expect 
the  volatile  Sals  in  the  Sal-Jrmoniack  from  ordinary  Cl^.  The  Realbn  which 
firft  prompted  me  to  leek  this  Salt  there,  was  that  the  Smell  of  the  Kbt  did 
Ibmevvhat  refemble  that  of  the  fubterraneal  Fire.  There  is  alio  a  Sort  of 
Mineral  we  call  a  Slate,  which  is  partly  Coal^  partly  Alum  Stane^  partly  Mar^ 
cajite^  which,  being  laid  up  in  Heaps  and  burnt,  are  ufed  for  hardening  die 
Coal- Ways ;  upon  thele  Heaps,  whilft  burning,  I  have  often  gatliered  both 
Srin^one  and  SaUArmoniack. 

When  I  poured  cold  Water  upon  the  powder'd  Marcafite^  it  produced  a 
vitrioHne  fVattr^  but  no  Heat. 

As  to  the  Refemblanc«  betwixt  this  Sal-Armoniack  and  that  which  comes 
from  Mount  ^tna^  where  no  Coals^  are  fuppofed  to  be,  whence  it  fcems  to 
follow,  that  our  volatile  Salt  may  proceed  from  fomewhat  cife  than  Coal; 
to  which  Difficulty  I  anfwer,  that  when  I  deduced  ours  from  Coal,  I  did  not 
^xchjde  other  bituminous  Subftanccs  that  are  analogous  to  ir,  of  which  I  fup- 
pofe  the  Country  where  Mount  j£tna  is  afFordcth  no  inconfiderablc  Quan- 
tity ;  neither  will  it  follow  that  no  Coals  have  been  wrought,  therefore  there 
are  none^  and  if  Trial  hath  been  made,  and  no  Coals  found,  yet -it  will 
be  a  Doubt  ftill  whether  thofe  Trials  have  been  fufficient.  However  it  be, 
yet  I  think  it  were,  not  impertinent  (by  the  Wayj  to  enquire,  wheilier  the 
the  iagacious  Venetians  may  not  be  beholden  to  Mount  jEtna^  or  fbme  other 
fubterraneal  Ftres^  for  the  great  Quantity  of  Sal^Armoniack  they  fell  to  our 
Merchants;  for  this  i7r^  affordeth  no  inconfiderablc  Quantity  thereof,  elpccial- 
Jy  in  dry  Weather. 

Though  it  may  feem  incredible  to  fome  that  black  Coal  (hould  yield  a 
*Dobite^  ftmoy^  volatile  Salt^  yet  they  that  know  that  ail  volatile  Salts  whatever 
may  be  freed  from  their  Fator  and  intenie  Colour,  by  tranfmudng  them  into 
a  SaUAmwniack  by  the  Mediation  of  an  Acid^  as  Spirit  of  Salt,  Spirit  of  Vi- 
.  triol^  Aluwi^  &c.  and  then  fubliming  them  till  they  be  whi^,  will  ceafe 
to  doubt  of  this  Matter.  The  Reaibn  of  which  Change,  I  prefume,  is,  be- 
caufe,  though  thefc  wlatile  Salts  carry  pver  always  fome  of  thtfatiJ  0/7  with 
them  while  in  a  State  of  Volatility^  yet  being  thus,  in  a  Manner,  fixed,  the 
feetid  Oil  muft  neceflarily,  .by  Force  of  Fire,  rife  firft,  leaving  the  fubfcquent 
compound  Salt^  or  SaUAmoniack^  without  Smell ;  though  it  is  ftill  a  Doubt 
whether  the  volatile  Salt  is  better  or  worfeiox  this  Labour. 

We  have  no  petrefcent  Springs  near  us ;  but  there  is  a  Cave  fome  Miles  off, 
M  the  farthefl:  End  of  which  few. have  been,  from  the  Roof  of  which  hang 
large  Lumps  of  petrified  fVater^  Hkt  Icicles^  fome  of  them  reaching;  down 
to  the  Ground  like  Pillars;  thefe  /(:/VJfi  are.gopd/jI^M^c/S^^^.as^I^^^ 
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X.  I  have  lately  received  ^n  AccQunt  from  my  Brother,  that  on  a  Side  of^^'^f^ 
one  of  the  Appennine  Mountains^  half  way  bttviixt  Bologna  and  Florence;  hear  a  Fia^^'^ 
Plate/Called  Petra  Mala^  about  5  Miles  from  Fierenzola,   there  is  a  Spot  of  ^^^'\^^^- : 
Ground  about  3  or  4  ^iles  Diameter,    which  inceflantly  fends  up  a  Flame  h5-  p*  37<- 
rifing  very  high,  without  Nolle,  Smoak,  or  Smell ;  yet  it  gives  a  very  great 
Heat,  and  it  has  been  obferved  to  be  thus  in  all  times,  except  of  great  Rains, 
which  put  it  out  fot  a  time ;'  but,  when  that  is  over,  it  burns  with  greater 
Vigour  and  Heat  than  before.    The  Sand  about  it,  when  turned  up,  fends  up  ' 
a  Flame ;  but  within  3  or  4.  Yards  of  it  there  grows  Corn  all  round  about  j  for 
it  continues  always  in  the  iame  Spot.  ^    ' 

This  Flame  ftems  to  proceed  from  a  Vein  of  Bitumen  or  Napbtba^  that  • 
Crops  (as  the  Miners  call  it)  only  here  ;  which,  when  by  Plowing  or  fome  o- 
thcr  Accident  the  upper  Cruft  has  been  turned  up,  was  kindled  into  a  Flame 
by  the  Heat  and  Agitation  of  the  Air,  as  other  Salino-Sulpbttreous  Bodies  are, 
of  which  'Squire  Boyle* s  Pbofpborus  is  a  particular  Inftance.  The  like  Span- 
tanetna  Afcei^ion  is  feen  in  many  Mineral  Subftances ;  but  none,  that  I  know' 
of,  {o  quick  in  its  Produftion,  or  lb  lafting,  as  this  is ;  the  whole  Wood  and 
Fields  *having  been  deftroyed  by  them.  The  Neighbours  there  have  been  fo 
little  curious  to  obfcrve  it,  that  they  believed  there  was  a  great. Hole  in  the* 
Flame-Place ;  but  he  found  it  to  .be  firm  Ground.  Neither  does  any 
there  remember  when  and  upon  what  Occafion  it.firft  began.  The  F/^- 
ffong  Well  near  Wigan Sctros  to  proceed  from  a  Caufe  much  like  this,  in' which' 
you  may  boil  an  Egg,  and  upon  the  approaching  of  a  lighted  Candle,  it 
takes  Fire ;  both  feem  to  proceed  from  a  Naphtha  or  Subiile  Bitumen  -,  only 
that  in  a  hotter  Country,  and  being  in  a  dryer  Soil,  is  more  fubtile  and  in-' 
flammable ;  juft  as  the  Petroleum  which  is  to  be  found  in  Itafy  b  a  White  like 
Spirit  of  Turpentine  J  and  is  more  penetrating  than  the  Petroleum  which  is  to  be 
found  in  the  Northern  Countries ;  an  Inftance  of  which  we  have  in  a  fTell  two 
Miles  diftant  from  Edinburgh^  called  the  Baulme^Well^  of  a  black  red  Colour 
and  very  thick;  but,*  being diftilled,  does  in  Colour, 'Tafte  and  Smell,  re- 
fcmble  that  of  Itafy. 

The  Spontaneous  Afcenfion  of  the  Naphtha  feems  to  be  made  out  by  the  Smell 
that  our  Bitumen  near  Edinburgh  yields,  being  mod  like  CoaUSmoak.  There 
are  three  liich  Fires  on  the  lame  Hills  that  are  extinguifh'd  in  the  Summer, 
but  burn  in  the  Winter ;  the  Realbn  of  which  I  judge  to  be,  that  the  Bowels 
of  the  Earth,  being  cooler  in  the  Summer  than  in  Winter,  do  not  fend  forth 
that  Quantity  of  thofe  Suhtile  Exhalations^  as  may  be  fufficient  to  maintain  a 
Flame  in  Summer ;  but  in  Winter  the  Bowels  of  the  Earth  being  hotter  ^which 
fi  made  evident  by  the  fmoaking  of  Springs  in  Winter,  and  not  in  Summer, 
and  the  Experience  of  Miners^  greater  Plenty  of  Steams  are  fcnt  forth,  which 
in  the  Air  are  agitated  into  a  IHame,  the  brisk  Motion  of  the  Parts  one  againib 
another  being  promoted  by  the  Subtilty  and  brbk  Motion  of  the  Aerial  Par* 
deles,  qua  mutuas  dant  operas. 

Vol.-II.^  Ddd  .     •  Xf/To^ 
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juhifioriuJ  X^*  To  pafi  by  what  is  related  by  Ber^fus^  Orfbeus^  and  other  lefi  ciTedi- 
'^c^Z'^imt  ^^^  Authors,  about  the  Eruptions  of  this  Mountain,  both  at  the  time  of  tlie 
i/iifX'*"  Ingrds  of  the  Iman  Cohnies  into  Sicify^  and  that  of  the  Argofumts  (which  latter 
j^id^.  was  in  the  12th  Jge  before,  the  Cbrifiiim  Account  j)  we  ftiaJI  firft  take  notice  of 
burgh,  n.  48  that  which  happened  at  the  time  of  the  Expedition  of  jEneas  \  who,  being 
p-  967.  terrify'd  with  the  Fire  of  this  then  burning  Mountain,  left  that  Iflaad ;  where- 
Lib.  J.      of  Virgil  gives  a  notable  Dcfcription, 

""'"^  After  this,  we  find  in  TiucyJides^  that  in  the  76  Ofympiad^  which  is  about 

476  hfore  Chrift^  there  was  another  Fire ;   and  about  50  Years  after  that 
another. 

Then,  in  the  time  of  the  Rman  Confuls^  there  happened  4  En^iions  of 
JEtna^  recorded  by  Diodorus  SiculuSj  and  PofyHus. 

The  next  was  in  the  time  of  Julius  C^/ar^  related  by  the  faid  Diodorus^  to 
have  been  lb  fierce,  that  the  Sea  about  ijf^r^  (an  Ifland  near  Sidhf^  by  its&r- 
wnt  Heat  burnt  the  Ships,  and  killed  all  the  FiOies  thereabout. 

Another  we  read  of  in  the  Reign  of  Caligula^  about  40  Years  after  Cbriji  v 
which  was  {o  dreadful,  that  it  made  that  Emperor,  then  being  in  Sicify^  to  fly 
for  it. 

About  the  Martyrdom  of  the  Ri^mi/b  S.  Jgatba  it  burned  again  very  fiercely ; 
though  fome  %»  that  by  virtue  of  her  Interceflion  it  was  ftay'd  from  reaching 
Catanea. 

Again  it  burnt /jf.  C.  812,  in  the  Reign  of  CUrles  M. 

Then  from  the  Year  1160  to  1169,  all  5/ri^  was  fliaken  with  many 
terrible  Earthquakes  i  and  the  Ert^ions  of  the  lame  Mountain  deftroy'd  a 
vaft  Trafl:  of  inhabited  Land  round  about  it,  and  reached  as  far  as  Cata- 
nea  \  the  Cathedral  of  which  it  deftroyed,  and  the  religious  Men  living  ia 
it 

Again,  in  the  Year  1284,  there  happened  another  terrible  Fire  about  the 
time  of  the  Death  of  CbarkSy  King  of  Sicily  and  Arragon. 

A.  1329,  until  I333>  ^^"^^  ^^^  another. 

A,  1408,  another. 

A.  1444)  another,  which  laded  till  1447* 

A.  1536,  another,  which  laded  a  Year. 

^  16339  another,  continuing  feveral  Yearsr, 

A.  1650,  it  burnt  on  the  North-Eaft  Side,  and  vonutedfb  much  Fire,  that 
by  the  fiery  Torrents  caufed  thereby,  great  Devaftation  was  made ;  as  ISrcber 
relates  in  his  Mundus  fubUrraneus  ;  whofe  Afiiftance  we  have  alio  made  ufe  of, 
in  the  foregoing  Chronology^  together  with  that  of  Pbiktbeus. 

The  fame  Author,  having  been  in  Sicilj  himfelf,  obferveth,  that  the  Peo- 
ple of  Ouaneaj  digg^g  for  Pumice-Siones^  do  find  at  the  Depth  of  100 
Palmes  (which  is  alx>ut  68  Feet)  Streets  paved  with  Marble,  and  many 
Footdeps  of  Antiquity  ;  an  Argiiment,  that  Towns  have  ftood  there 
in  former  Ages,  which  have  been  ovenriiclmed  by  the  Matter  cad  out 
<tf  th]9  Mountain.     They  have    alfo  found  ieveral  Bridge  of  Pumke^ 
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^i$tfesy  6oahdt{a  made  by  the  Flux  of  fiery  Toritnts^  the  Earth  bemg  Very 
^nuok  raifed  fiace. 

XII.  There  was  for  the  Space  of  i8  Days  before  this  Fire  broke  out  a  vtry  'f'^'T^ 
thick  dark  Sky  in  thofe  Parts,  with  Thunder  and  Lightning,    and  frequent  X, 669,^ 
Cancqfflons  of  the  Earth  ;  which  the  People  make  terrible  Reports  of,    tho*  I-^JJ^j* 
never  iaw  nor  heard  of  any  Buildings  caft  down  thereby^  fave  a  faiali  Town,  11.5rp.iMt 
or  Village  called  Nkohfty    about   half  a   Mile  diftant  from  the  new  Mouth, 
and  ibme  fuch  other  flight  Buildings  among  thofe  Towns',   that  were  after 
over-run  by  the  Fire.     Befides,  it  was  obferv*d,  that  the  old  Top  or  Mouth 
of  Mtna  did,  for  2  or  3  Months  before,  rage  more  than  ufual ;  the  like  of 
which  did  Vnkan  and  Strambolo^  two  burning  Iflands  to  the  Weftward  :    And 
the  Top  of  ^/M,    much  about  the  fame  time,    has  funk  down  into  its  old 
yarngo  or  Hole,  in  that  'tis  agreed   by  all  that  had  feen  this  Mountain  before^ 
that  it  was  very  much  lowered. 

It  firft  broke  out  on  the  nth  of  Mirch^  1669,  about  two  Hours  before 
Night,  and  that  on  the  South-Eaft  fide,  or  Skirt  of  the  Mountains,  about 
so  Miles  between  the  Old-Moutb^  and  10  Miles  from  Catoftea.  At  firft  it 
was  reported  to  advance  3  Miles  in  24  Hours  *,  but  at  our  being  there  (vix. 
jfpril  5.)  when  we  were  come  within  a  fhort  Mile  of  Catanea^  it  fcarce  moved 
after  the  rate  of  a  Furlong  a  Day ;  and  after  this  Degree  of  Progrefi  it  con- 
tinued for  1 5  or  20  Days  after,  pafllng  under  the  Walls  of  Catanea^  a  good 
way  into  the  Sea :  But  about  the  latter  end  of  this  Month,  and  the  begin- 
ning of  il^,  (whether  it  was,  that  tlie  Sea  could  not  receive  this  Matter  faft 
enough,  or  rather  that  the  Mouth  above  did  caft  out  a  larger  Quantity^  it 
bent  all  its  Force  agatnft  the  City  ;  and  having  wrought  itielf  up  even  with 
the  Walls  thereof,  over  it  pafled  in  divers  Places  :  but  its  chief  Fury  fell 
upon  a  very  pretty  Convent,  which  was  that  of  the  BenediSines^  having  large 
Gardens  and  other  Grounds  betwixt  them  and  the  Wall ;  which,  when  it 
had  filled  up,  it  fell  with  all  its  Force  on  this  Convent,  where  it  met  with 
ftrong  Refiftance  \  which  made  it  fwell  (as  ufually  it  did,  where  it  met  with 
any  Obftrudion)  almoft  as  high  as  the  higher  Shops  in  the  old  Lmdon-Ex- 
change  \  this  Convent  being  built  much  after  that  Faihion,  though  confidera^ 
bly  bigger.  Some  Parts  of  this  Wall  were  driven  in,  whole  and  entire,  al- 
moft a  Foot }  as  appeared  by  the  rifing  of  die  Tiles  in  the  mklft  of  the  Floor, 
and  bending  of  the  Iron-Bars  that  went  cro&  above.  And  'tis  certain,  had 
this  Torrent  fallen  in  fome  other  Part  of  the  Town,  it  would  have  made 
great  Havock  amongft  their  ordinary  Buikliogs ;  but  here  its  Fury  ceafed 
upon  the  4th  of  ilf^,  runnii^  henceforward  in  little, Channels  or  StreanVt 
and  that  chiefly  into  the  Sea.  It  had  overwhelmed  in  the  up-land  Country, 
ibme  14  Towns  and  Villages,  whereof  ibme  were  of  good  Note,  containing 
3  or  4  thouland  Inhabitants,  and  ftood  in  a  very  fmitful  and  plea&nc 
Country,  where  the  Fire  had  never  made  any  Dcvaftation  before :  But  now 
there  is  not  fo  much  as  any  Sign  where  fuch  Towns  have  flood ;  only  the  Church 
and  Steef^of  one  of  them,  which  ftood  abneupon  an  high  Ground,  does 
ftill  appeatv  •  ' .  ,  ,      . 

D  d  d  2  Ait 


(  3«8  ) 

A9  to  the'  Matter  which  thus  ran  it  was  nothing  elfe  but  ^Wtrsl  kinds  of 
JMgials  and  Minerals^  rendered  liquid  by  the  Fiercenels  of  the  Fire  \n  the 
Bowels  oi  the  Earth*  boiling  up,  and  gufliing  forth,  as  the  Water  doth  at  the 
Head  of  fome  great  Riyer ;  and  having  run  in  a  full  Body,  for  a  Stone's  Gift, 
or  more,  the  ExrreR\ity  thereof  began  tQ^cruft  and  curdle,  becoming,  when 
cold,  thofe  hard  porolis  Stones,  which  the  People  call  Sciam\  having  the  ncar- 
cft  rcfcmblance  to  huge  Cakes  of  Sea-Coal,  full  of  a  fierce  Fire.  Thefe  came 
rolling  and  tumbling  over  one  another ;  and,  where  they  meet  with  a  Bank,  would 
fill  up  and  fwell  over,  by  their  Weight  bearing  down  any  comm9n  Building, 
and  burning  up  what  was  combuftil))e.  The  chief  Motion  of  this  Matter  was 
forward ;  but  it  was  alfb  dilating  itfelf,  as  a  lilood  of  Water  would  do  on  evtn 
Ground,  thrufting  out  feveral  Arms,  or  Tongues,  as  they  call  them. 

About  2  Or  3  a-clock  in  the  Night  we  mounted'  an  high  Tower  in  Cafa- 
,nea^  whence  we  had  a  full  View  of  the  Mouthy  Which  was  a  tcrriWe  Sight ; 
viz.  to  fee  fo  great  a  Mafs,  or  Body  of  meer  Fire.  Next  Morning  we  would 
•  -have  gone  up  to  thtMhutb  itfelf,  butdurft  not  come  nearer  than  a  Furlong 
off,  for  fear*  of  being  overwhelmed  by  a  fudden  Turn  of  the  Wind>  which 
carried  up  into  the  Air,  fome  of  thatvaft  Pillar  of  Afhes,  which,  to  our  Ap- 
prehenfion,  exceeded  twice  the  Bignefe  of  Paufs  Steeple  in  Londoriy  and  went 
up  in  a  ftrait  Body  to  a  far  greater  Height  than  that ;  the  whole  Air  being 
theijabout  all  covered  with  the  lighted  of  thofe  A/heSy  blown  off  from  the  Top 
of  this  Pillar  :  And  from  <be  firft  breaking  forth  of  the  Fire^  until  its  Fury 
ceafed  (being  54  Days)  neither  Sun  nor  Star  were  fecn  in  all  that  Part. 

From  the  outfide  of  this  Pillar  fell  off  great  Quantity  of  Stones,  but  none 
very  big ;  neither  could  we  difcern  any  Ftre  in  them,  nor  come  to  fee  where 
the  fiery  Swff  broke  out,  there  being  a  great  Bank,  or  Hill  of  JJbes  betwixt 
it  and  us.  At  the  Mouth,  whence  iffucd  the  Ftre^  or  j^bes^  or  both,  was  a 
continual  Noife,  like  the  beating  of  great  Waves  of  the  Sea  againft  Rocks, 
or  like  Thunder  afar  off;  which,  fometimcs,  I  have  heard  here  in  Meffina^ 
though  fituated  at  the  Foot  of  high  Hills,  and  60  Miles  off.  It  hath  alio  been 
heard  100  Miles  Northward  of  this  Place  in  Calabria  (as  I  have  been  credibly 
infotm'd)  whither  the  Aihes  have  been  alfo  carried :  And  fome  of  our  Seamen 
-have  alfo  reported,  that  their  Decks  were  covered  therewith  at  Zant^  though 
it  is  likely  not  very  thick. 
j^irCap.!..  About  thc  middle  ot  il%  we  made  another  Journey  thither,  where  we 
*  ^^'  found  the  Face  of  things  much  altered  ;  the  City  of  Catanea  being  3  Quarters 
of  it  compaffcd  round  with  thefe  Sciarriy  as  high  as  the  Tppof  the  Walls,  and 
in  many  Places  it  had  broken  over.  The  firft  Night  of  our  Arrival,  a  new 
•  Stream  or  Gutter  of  Ftre  broke  forth  among  fome  Sciarri^  which  we  were  walk* 
ing  upon  an  Hour  or  two  before,  and  they  were  as  high  as  tg  be  even  with  the 
Top  of  the  Wall.  It  poured  itfelf  down  into  the  City  in  a  fmall  Gutter  of 
about  3  Foot  broad,  and  nine  Foot  long,  of  meer  Fire,  theExtremioes  ftill  fall- 
ing off  hito  thofe  Sciarri ;  but  this  Stream  was  extimS:  by  the  next  Morning, 
though  it  had  filled  up  a  great  void  Place  with  its  Sciarri.  The  -next  Night 
was  a  much  bigger  Channel  difoovered,  pouring  itfelf  over  another  Part  of 
the  Wall  into  the  Caftk-Ditcb^   which  continued  (as  we  were  informed)  fome 
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Days  afisr  our  DepmuK. .  E^ver$  of  thofe  fmall  Rivulets  did*  tm  at  die  iame 
dme  into  the  Sea. 

It  was  obferved,  that  thofc  Streams  of  Fire  never  grew  broader,  nor  vifibly 
longer,  nor  moved  out  of  the  Place  they  were  ieen  in,  which  puts  us  a  litde 
more  to  examine  their  working  ;  and  we  did  conclude,  that  not  only  then, 
but  in  the  Fury  alfo  of  its  running,  it  made  itfelf  certain  crufted  Gutters 
to  run  in,  to  keep  itfelf,  as  it  were,  from  the  Air,  which  by  degrees  did  cool 
and  fix  it ;  as  more  plainly  appeared  above  at  the  Mouth,  where,  the  firft 
time  of  our  going  thither,  we  found  the  Sciarri  generally  thus  cold  and 
fix'd.  And  hence  alfo  it  might  proceed,  that  thefe  live  Sciarri j  meeting  with 
any  Bank  or' high  Ground,  would  puff  apd  fwell  up,  till  they  had  overcome 
it :  fo  that  in  many  places,  efpecially  under  the  Walls  of  Catanea^  were  Val- 
leys of  thofc  Sciarrij  and  the  Fire  never  broke  forth,  or  difcovered  itfelf  in 
thofc  Streams,  until  it  had  gained  its  Height  5  for  thofe  Rivulets  ever  went  de- 
clining. 

Hiving  fpent  2  Days  about  Cataneay  we  again  went  up  to  the  Mouth, 
where  now,  without  any  D-inger  of  Fire  or  ^es^  we  could  take  a  free  View 
both  of  the  old  and  new  Channel  of  the  Fire^  and  of  that  great  Mountain  of 
A(h-s  caft  up.  That,  which  we  guels  to  be  the  old  Bed  or  Channel^  was  a  three- 
corner'd  Spot  of  about  2  Acres^  with  a  Cruft  or  Sciarri  at  the  Bottom^  and  up-^ 
on  that  a  fmall  Cruft  or  Surfice.  of  Brimjlone.  It  was  hedged  in  on  each  Side 
with  a  great  Bank,  x>t  Hill  of  AJhes ;  and  behind,  and  at  the  upper  End,  role 
up  that  huge  Mountain  of  the  fame  Matter.  Between  thofc  two  Banks  the  Fire 
it:ems  to  have  had'its  Paflage.  At  the  upper  End  in  the  Nook,  'upon  a  little 
Hillock  or  crufted  Sciarriy  was  a  Hole  about  10  Foot  wide,  whence  it  is  pro- 
bable the  Fire  iflued,  and  it  might  have  had  feveral  other  fuch  Holes  fince, 
cither  crufted  over,  or  covered  with  Aflies.  At  the  Bbttom  of  this  Hole  the 
Fire  was  feen  to  flow^along,  and  below  it  was  a  Channel  of  Fire^  beneath  that 
Surface  of  Sciarri^  which  being  cleft  a-top  for  fome  Space,  we  had  an  eafy  and 
leifurable  View  of  the  Metal  flowing  along,  whofe  Superficies  might  be  a  Yard 
broad »  tho'  poflibly  it  carried  a  great  Breadth  underneath,  the  Gutter  going 
floping.  What  Depdi  it  had  we  could  not  guefs  \  it  was  impenetrable  by 
Iron  Hooks,  and  other  Inftruments  we  had.  We  were  very  defirous  to  have 
got  Jbme  of  this  Matter  at  the  Spring-Head,^  but  we  could  penetrate  no  more 
into  it,  than  with  one's  Finger  into  the  Palm  of  the  Hand.  'Tis  likely  that 
fome  Running  may  have  been  more  yielding  than  we  found  this.  From 
Channfl^  but  efpecially  from  that  Hole  abov;e  it,  iffued  great  Store  of  a  ftrong 
ftdphurous  Smoak^  wherewith  fome  of  our  Compaay  were,  at  firft>  almoft  ftifled^ 
thro*  Inadvertency.  About  once  in  a  Quarter  of  aa  Hour  thcrei  would  'rife 
a  Pillar  of  Smoak,  or  Alhes,  but  nothing  comparable  to  the  former,  which 
jfeemed  to  come  from  the  middle  Top  of  that  new-made  Mountain. 

At  this  our  laft  being  at  Catanea  wt  found  the  People  bufy  in  barricading 
die  Ends  of  (bme  Streets  aind  Paflages,  .where  they  thought  the  Fire  might 
break  in  ;  .and  this  they  did  by  pulling  down  the  old  Hpufes  thereabouts,  and 
laying  up  the  looie  Stones  ini  manner  of  a  Wall,  whicli,  they  &id,  would  refift 
the  Fire,  as  not  being  mixt  with  Ume  y  though  it  was  the  great  Weight  and 
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Force  of  That  fiery  Matter  m  preffing  forward,  tnd  hot  Its  burning,  ttiat 
overthrew  the  Buildings,   as  plainly  Mpcared  in  the  Convent  of  the  Benedict 
tines ^    and  in  the  Town-walls^  where  ^le  great  Deluge  of  Fire  did  pour  itJelf  j 
g  it  not  breaking  into  the  City,  but  pouring  itfelf  over  the  If^aUs^  as  hath  been 

faid. 

Unto  this  very  time  'tis  (aid  to  have  run  a  Mile  into  the  Sea,  and  as  much 
in  Front,  tho*  it  was  much  left  when  we  were  there,  The  Shore  goes  gently 
declining  ;  having  at  the  Extremity  of  the  Sciarri  about  5  Fathoms,  and  a- 
bout  half  as  much  they  are  above  Water.  The  Superficies  of  the  Water,  for 
20  Foot  or  more  of  thofe  Rivulets  of  Fire,  was  hotter  than  to  endure  oTic*s 
Hand  in  it,  tho*  deeper  it  was  more  temperate  \  and  thofe  Ih^e  Scumi  ftill  re- 
tained their  Fire  under  Water,  as  we  faw,  when  the  Surges  of  the  Sea  retreated 
back  in  their  ordinary  Reverberations, 

The  general  Face  of  thefe  Sciarri  is,  in  fome  refpeft,  not  much  unlike, 
from  the  Beginning  to  the  End,  to  the  River  of  Hfomes  in  a  great  Froft,  at  the 
Top  of  the  Ice  above  Bridge ;  I  mean,  lying  after  fuch  a  rueged  manner  in 
great  Flakes :  but  its  Colour  is  quite  different,  being  moft  of  a  dark  duflcy 
Blue,  and  fome  Stones,  or  Rocte,  of  a  vaft  Bignefe,  ck)fe  and  folid. 

But  notwithftanding  their  Ruggednefsy  and  Store  of  Fire^  which  we  could 
fee  glowing  in  the  Clefts  and  Cavities,  we  made  fhift  to  ramble  over  a  good 
part  of  them  ;  as  *ds  faid  alfo,  that  People  would  do  the  fame  in  its  greateft 
Violence  of  Burning :  For  as  thofe  live  Sciarriy  and  thofe  iRivers  of  Ftrt  them- 
felves,  were  fo  tough  and  impenetrable  as  to  bear  any  Weight ;  fo  the  Su- 
perficies of  the  Sciarri  might  be  touched  and  handled,  the  Ftre  being  inward, 
and  not  to  be  difcerned  but  near-hand,  efpecially  in  the  Day-time.  And 
^twas  fomewhat  a  ftrange  Sight,  to  fee  fo  great  a  River  come  fo  tamely  for- 
ward ;  for,  as  it  approached  unto  any  Houle,  they  not  only,  at  good  leifure, 
removed  their  Goods,  but  the  very  Tiles  and  Beams,  and  what  clic  was 
moveable. 

I  (hall  add,  That  the  whole  Country,  from  the  very  fFalU  of  Cataned  to  20 
•  Miles  on  this  fide,  b  full  of  thofe  old  Sciarri^  which  former  Ert^tions  have 
caft  forth,  tho*  the  People  remember  none  fo  big  as  this  laft,  or  that  burft  out 
folow.  This  Country  is,  notwith-ftanding,  well  cultivated  and  inhabited  5  for 
hngthof  rime  hath  either  mollified  much  of  thofe  old  Sciarri^  or  new  Moulds 
or  Afhes  have  overgrown  them  j  tho*  there  ftill  remains  much  Country,  which, 
it  may  be,  will  never  be  made  fcrviceable. 

What  is  the  peipendicular  Height  of  this  Mountain  I  cannot  learn.  It  con- 
not,  perhaps,  be  rightly  taken,  being  fo  fubjcft  to  alter  its  freight  and  Sh^pc : 
But  it  is  a  very  goodly  Mountain  to  look  upon,  as  one  pafles  by  Sea  to  the 
Eaftward,  ftanding  alone  by  itfelf,  rifing  from  the  very  Shore,  and,  at  fhort- 
cft  Paflage,  is  reckoned  twenty  Miles  up  to  the  Top,  tho*  from  Cataneaxt  hath 
thirty  Mtles  as  before. 
ii.5ft.p.ie4f  A  good  Quantity  of  Afhes  being  taken  up  in  divers  Parts  of  and  about 
jEtHdj  fome  at  the  Top  or  the  Mouth  of  the  new  made  Mountain, 
fome  a  Mile  off,  fome  four,  fome  ten  Miles,  fome  but  half  a  Mile  diftant, 
and  otiiers  on  the  Skirts  of  the  faid  Mountain  s  the  -four  firft  were  fbund 
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very  dry  like  Duft ;  but  the  two  latter  were  very  molft^  though  in  Sicify(2is  we 
are  inform'd)  they  have  lain  a  good  while  expofed  to  the  Heat  of  the  Sun ;  be- 
fides  chat  die  two  laft  differ  from  one  another^  in  that  one  fort  of  them  confifts 
of  hard  and  fmall  Lumps,  the  other  of  very  fdft  dirty  Grains  j  yet  both 
moid,  and  of  a  very  vitriolate  Tafte. 

Some  of  the  Sciarri  are  coarfcr,  taken  up  at  Ibme  Diftance  from  the  Mouth  ; 
and  of  theie  ibme  black,  with  a  Cruft  of  Brinifione ;  ibme  of  a  red  Hue  y 
others  are  Hner  ;  and  iaid  to  be  got  out  of  the  Gutters  of  Fire  at  the  very 
Mouth.  Both  thele  kinds  are  light;  but  then  there  is  a  third  fort  of  Stone, 
very  fblid  and  ponderous,  which  feems  to  be  made  up  of  a  Conflux  of  divers 
Minerals  melted  together. 

The  Fire  ipread  about  three  Miles  in  breadth,   and  ieventeen  Miles  in 
length. 

XIIL  I.  When  the  Eaftcrly  Wind  had  blown  about  6  or  7  Weeks,  till,  as^,^^^^ 
Igueis,  about  the  fourth  of  Jme^  ^^939   the  Mountain  in  the  Ifland  ^or^^  Bo^rinr 
beg^  early  in  the  Morning,  about  Day-break,  to  caftout  more  Fire  than  ?J^J^g^*^ 
ordinary,  which  continued  for  5  or  6  Days  ;  during  which  it  was  dark  and  i^ijisMdi, 
cloudy  Weather:  till  at  laft  it  brought  forth,    not  only  a  moft  prodigious •^"gh!wit. 
Flame,   but  alio  iuch  a  black  and   iulphurous  Vapour,    that  the  Inhabi-^;4f  — 
tants  of  Hijb  (being  a  Village  in  the  weftcrn  Part  of  the  Ifland,  and  neareft  '^^^-^-^ 
to  the  Opening  of  the  Mountain)  were  wholly  covered   by  it  ;   and  after- 
wards followed  a  whole  Stream  of  burning  Brimftone,    which   confumed 
many  that  could  not  efcape.    Afterward  the  Inhabitants  perceived,    that  a 
Fart  of  the  iaid  Mountain  .was  funk  dawn;  and  three  or  four  Days  after 
another  Part;  and  fo  from  time  to  time,  until  the  burning  Lake  was  be-' 
come  almofl  as  ^reat  as  half  of  the  Ifland :  Wherefore  the  Inhabitants  went 
on  board  of  their  Veflels  and  Boats,  from  whence  they  perceived  that  huge 
great  Pieces  of  the  Mountain  fell  into  this  fiery  Lake,  as  into  a  bottomlds 
Pit,  with  a  mofl:  prodigious  Noife,  as  if  a  whole  Cannon  were  difcharged. 
But  the  moft  remarkable  thing  was,  that  the  more  vehement  the  Fire  was, 
the  leiler  the  Ifland  was  Ihaken.     The  Inhabitants  of  another  Town  called 
ff^orocj  upon  the  Eaft-fide  of  the  Ifland,    not  thinking  themfelves  in  fo  great 
Danger,  (the  Opening,    or  fiery  Lake  bfeing  yet  at  fome  Diftance)  remdned 
a  Month  longer,  untill  they  law  the  fame  continually  approaching  them. 
They  ofafervcd  that  when  great  Pieces  fcUdowji, .  and  that  the  Lake  became 
wider,  the  Noiie  was  fo  much  the  greater :    So  that  they  faw  no  likelihood, 
but  that  all  the  Ifland  would  be  fwallow*d  up.    Wherefore  they  unanimoufly 
tranfported  themlelves  to  Bandar  leaving  all  their  Moveables  for  want  of  Vef- 
iels,  and  arrived  at  Amboyna  this  1 8  th  of  Julyy  1693. 

Several  burning  Mountains  have  now  been  filled  up  and  quenched  ; 
others  have  begun  to  open  themfelves,  and  c^  out  Fire,  as  m  the  Ifle 
Chiaus. 

There  is  likewife  a  burning  Mountain  upon  the  Ifland  Celebes:  And  in  an 
bfinite  Number  of  Places  there  is  hot  W^r  found,  if  you  dig  but  xo  Foot 
deep. 

In 
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*  In  tlie  Mountains  of  temata  Is  always  heard  a  terrible  Noife,  as  of  the 
crying  oJF  a  great '  many  People,  caufed  by  the  Fir^s.  It  often  cafteth 
out  Stones,  and  is  prob^ly  exceeding  deep  j  and  the  rather,  becaufe  it 
is  likely  that  the  feveral  Durning  Mountains  of  the  Molucca  Iflands  arc 
beneath  confumed  by  the  fame  Fire,  which  jolneth  the  fpacious  Openings  to- 
gether. , 

The  Burning  Mountain  upon  l^anda  cafteth  fofth  a  prodigious  Quan- 
tity of  Smoak  and  Aflies,  ofteptimes  much  Fire ;  and  makes  a  Noife  as  if 
a  great  many  of  the  greateft  Cannon  wehe  heard  all  at  once.  This  Moun- 
tain hath  caft  out  fo  mlny  Stones  (and  feme  near  fix  Foot  Jong)  that  the 
adjacent  Sea,  which  has  been  forty  or  fifty  Fathom  deep,  is  not  only  Bird 
up  there,  but  they  become  many  Fathoms  higher  than  the  W^rer  j  where- 
by it  may  be  conjedtur'd,  how  large  the  inward  Cavities  of  this  Mountain 
are. 

My —       2.  After  feveral  vain  Attempts  to  fearch   and   exanriine  the  Conftitution 

a.ti6,p4s.of  the  Opening  of  the  Burning-Mountain,  in.  the  Ifle  of  Tematdy  at  laft,  ha- 
ving paffed  thro*  great  Difficulties,  and  mounted  very  dangerous  Precipices, 
we  arrived  at  the  Top,  OSlob.  12.  1693.  When  Ifirft  approached  this  terrible' 
Jire-vomiting  Openings  wherein  there  is  an  inexprcffible  Noife,  I  could  fee  no- 
thing of  the  inward  Parts,  by  reafon  of  the  Smoak  :  Wherefore  I  went  back 
a  little,  tarrying  for  a  better  Opportunity.  After  fome  time  I  found  the 
Smoak  very  much  diminifli'd  ;  and  making  hafle  to  the  Mouth  of  it,  I  (aw 
the  Opening  which  is  underneath  the  North-fide,  from  whence  the  Cavity 
extended  itfclf  towards  the  South,  till  the  Edges,  on  both  Sides,  came  to  ter- 
minate at  the  North-fide  of  that  which  was  fallen  in  :  Wherefore  we  went 
towards  the  Eaft-fide,  to  look  into  the  weftern  Cavity  5  but  we  faw  nothing 
but  a  fiery  and  flaming  Subftance,  and  the  Conveyances  of  it.  Wc  did  not 
venture  to  go  to  the  North-fide,  to  fee  iiito  the  South  Cavities  \  not  only  be- 
caufe of  the  Southerly  Wind,  but  alfo  becaufe  'tis  like,  that  the  moft  fpa- 
cious Attra  arc  on  the  South-fide,  ^ which  caufeth  the  Smoak  to  be  driven 
Northerly  ;  and  becaufe  we  had  formerly  met  with  Pieces  of  burning  Matter, 
that  were  caft  out  towards  the  North-fide.  Having  feen  enough,  and  &tisfy*d 
my  Curiofity,  we  withdrew,  and  retjrned  to  Malcej/etiy  bringing  with*  us 
Ibme  Pieces  of  Branches  of  the  fruitful  Clove-trees  that  we  had  paflcd' 
by. 

The  Northerly-fide  of  this  burning  Hole  is  at  the  utmoft  Height  of  the 
Mountain  to  the  Northward,  or  from  Hori.  To  the  Weft  and  Eaftward  of 
it  there  is,  on  each  Side,  a  Hill  higher  than  the  Brinks  of  this  Hok^  both  of  flietn 
grown  over  with  Reed  or  CanCy  by  the  Inhabitants  call'd  Cannacanna  :  The 
moft  wefterly  is  fituated  more  Northerly  from  the  Hole  \  on  the  South-fide  of  * 
this  we  got  up.  The  moft  Eafterly,  on  the  contrary  part,  lieth  more  back- 
wards from  it,  and  to  the  Southward  of  it.  The  Southerly  Hill,  on  the  Wfeft- 
fide  of  the  Momtainy  turns  about  to  the  Eaftward,  with  a  Riff  or  Ridge,  and ' 
terminates  at  the  North-fide  of  the  Mountain.  The  Mbutb  of  this  fearful 
Hoky  on  the  Weft  and  South-Eaft  Sides,  is  furrounded,  as  by  a  Bank  ;  each 
Bkfik  having  a  feveral  Ditcb^  and  the  Brink  of  the  Moiab  is  upon  the  higheft  ' 
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part  defi:^ing  on  the  OutQdc.  The  three  Hillets  neareft  to  the  Hole  are 
guite  barren,  an4  ppthing  but  Stone;  but  the  moil  remote  is  covered  with 
jiiick  Reeds*  . 

>  Round  about  the  Hole  lies  fcattered  much  of  tKe  Matter  that  hath  been 
caft  forth  ;  and  it  is  perceivable,  that  it  mult  be  fbf t  when  it  comes  out,  be- 
canfe  it  falls  flat,  according  to  the  Figpre  of  the  I^lace  where  it  falk .  Xtie 
Cohur  of  it  is  dark-green,  not  clear,  but  fomewhat  grey  *,  and  this  Matter 
generally  does  burft,  or  feparate  itfelf  as  the  Dung  of  a  Caw.  There  are  of 
this  both  <  great  and  fmall  Pieces,  now  turned  ir)to  Stone^  being  inwardly 
blackifli  and  fp9i}geQqs,  niixt. with  white  Spots^^od^  :to  give  yog  fome  fur- 
ther Farticulai]^<^'fhis  burning  Mountain,  I  have  oblfo'ved,  that  t^e  extte^^ 
eft  or  mod  Ibatlieiiv  nound  B^nk  ia  all  covered  with  Cannacamui ;  and  it  is 
the  higheft  alfcL  TKe  Smoak  of  which,  in  refpefl:  of  Make^cni  feemed  to 
come  forth  out  of  a  higher  Place,  now  in  the  defc^ndlng  of  the'JMountatn, 
doth  notwithftandii^  feem  to  come  forth  >at  the  fame  Height. 

There  is  a  barren  HiU^  that  fecms  to  be  fituated  on  the  North-fide  of  the 
^op^  a  little  defending  towards  Malofen^  but  it  is  about  the  fame  Height  as 
the  higheft  Top  .that  is  feenfrom  Malpym.     Furthermore,  the  Reafon  why  .v.   .     ;, 
the  Amoifeems  to  come  forth  from  a  higher  Place  is,  becauie  the  Opening  h  .  . 

more  Southerly  j  and  then,  in  regard  of  only  Malayen^  it  fecms  that  the  Smoak 
comes  forth  more  towards  themidft.  Wherefore  I  do  certainly  believe,  that 
the  right  Opening  formerly  has  been  where  the  ro^md  Banks  now  lie  ;  that  is, 
to  the  Southward :  For  whereas,  after  a  good  Space  of  violent  Burning,  there 
groweth  a  ifmall  Bank ;  any  Perfon  that  fhould  lee  the  Situation,  would  be 
of  my  Mind.  And  befides,  it  being  9  or  10  Years  fincc  the  laft  Burning  was  .  .  - 
perceived,  there  are  to  be  feen  round  about  the  Opening  (befides  the  Bar- 
rennels  on  both  Sides,  which  is  ibme  Diftance  from  the  Opening,  in  defcend- 
ing  towards  the  Weft  and  North-fides,  asalfo  above  on  the  South  and  Eaft- 
fides)  Trees  all  about,  of  an  equal  Thicknefs,  as  all  grown  fince  that  time, 
and  now  newly  burft  and  burnt  by  the  Fire. 

Lqfilj^  My  Opinion  is,  that,  altho*  the  Smoak  of  it  hath  not  been  feen  from 
below,  the  Fire  neverthelefs  hath  not  diicontinued  -,  becaufe  the  inward  Noife 
is  i^  terrible,  that  any  Perfon  whofoever  hears  it,  will  judge  with  me,  that, 
it  is  a  botiomkfi  Pit  of  the  vebemenujl  Ftre^  which  cannot  be  quenched  while 
the  World  lafts.  The  Horror  and  Danger  that  one  undergoes,  who  will  fee 
this,  is  rather  to  be  conceived  by  Thoughts,  than  ^xprelTed  by  Words. 

3.  Nov.  2.  1694.  A  very  thick  Smoak  was  feen  about  the  Top  of  the  Mount  f^^g .p-sU 
Gownoi^Apy^  which  was  much  augmented  on  the  21ft  and  a  2d,  and  that  Night 
the  FlMne  broke  out :  On  the  23d,  24th,  and  fome  following  Days,  the  Fire 
was  continually  encreafing  on  the  Weft-fide,  and  with  fuch  Blows,  as.  if  the 
greateft  Pieces  of  Cannon  had  been  difcharged  -,  (b  that  we  were  fearing 
that  the  whole  Mountain  fliould  have  been  caft  upon  us.  A  Day  of  HumiUa- 
tian  and  Prajer  was  proclaimed  by  the  Government  againft  the  7th,  throughout 
all  Banda.  Sometimes  the  Mount  brought  forth  fuch  a  Noife^  as  the  greateft 
Storms  can  do  about  the  Rigging  of  a  Ship,  or  a  Building  on  Shore ;  and  af-> 
terwards  followed  S tones j  on  the  Wefi-fide^  as  far  as  the  Sea^  which  was  a  hor- 
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rible  Spedade.    Bihermen  have  related  to  me,,  that  ifo  mainy  Stona  have 
been  caft  out  already ,  that  the  Phce  where  they  ufed  to  fiflt  with  Lines  at^ 
4af  atjioqi  Water  is  now  dry  ;  and  the  Fire  conieth  out  of  the  Water  fe  ve^- 
bemently,.  that  it  is  dreadful  to  fee  ;  and  thie  Water  is  fo  hot,  that  we  can-i^ 
not  come  near  it  r  And  now  the  Mountain  bumethimoft  towards  the  Side 
of  the  l^fitwr^    The  Trees  on  the  Eaft  and  Weft^fide  are  altogether  fpoiPd,. 
and  the  Weft-fide  is  covered  with  Stones  God  knoweth  how  high.    Thd, 
Stink  of  \Brn^0»f,  during  the  W<:fterly  Mimjwmy  is  ib  intolerable,  that  one 
could  Icarce  endure  it  in  the  Streets  of  Nnra^  where  it  cao&th  a  great  Sick* 
nels.    The  Water  which  runnethidown  is»  by  rcaibn.of  the  Brmfiime  and 
Sah^Pttn,  become  four,  and  without  a  natural  Taftc. ,     The  Gardens  which 
were  on  the  Gownong  Apjy  and  formerly  brought  forth  great  Score  of  Fruits . 
for  Man's,  Livelihood,  are  partly  covered  with  Stones,   and  parriy,  Defert. 
The   grcateft  Fear  is,  bccaufe  it  is4:onfi0n^ll  imSardif  towards  the  oldHok^^ 
which  was  blown  up  in  the  Year  1615 ;  and  becauft  the  Fire  fecmeth  to  take 
its  Courfc  towards  the  Souths  Weft,  and  that  it  being  quite  hollow  there  will: 
tumble  inwardly,  or  be  fubverted. 

Sjp  -  -  •  A.  '    4.  The  Mount  Go^ntmg-Jjy  cafteth  oat  Stones  round  about  the  Mountain,. 

^  ^^■'       and  the  Fire  afccndeth:fo. high,,  that  we  can  fee  it  above  the  High-land  ac 

iry...ji.       5.*  Mount  G«t'»o»^\^  (burning,  continual}^  caft  out  fo  great  a 

^  53*.       Quantity  of  Fire  and  Aflies,  that  the  Trees  of  the  Country  Neira^  and  part 

of  thofe  on  the  high  Country  of  Leiutoir^  arc  fo  much  covered  with  Afties,. 

that  not  one  good  Fruit  is  to  beexpefted  from  them. 
^"'ih.       6.  At  Neira  there  is  neither  Leaf  dot  Herb.     The  Ground  is  cover'd  with. 

Stones  and  j^s  ;-one  half  of  the  high  Country  is  likewifc  in  a  fad  Condition  5- 

many  Trees  are  wholly  or  partly  dead^  and  the  reft  Kngring.     There  is  not  one 

Houfe  at  Neira  without  .Damage  ;.feveral  are  quite  cUmoliftied  to  the  Ground: 

by  the  Weight  of  the  Dufi'ZT\A  jtjhes.. 

Thofe  of  Denter^  JVeyer^.  Celam^.  aqd  the  inward  Coaft,.  as  far  as  fFaBung;. 

have  likewifc  a  lad  Experience  of  this  Calamity.     We  are  fometio^es  viflted. 

with  £tfr/i&2atf*«;.  and  efpecially  May  iithi^  1695,  about  2  o'Clock  in  the 

Afternoon,'  we  had  two  hard  Motions. 

jJ^AHKich.      7-  The  Mountain  Ksmas^  or  Brothers,    in  the  Territory  of  Manado^    ia 

^{^•f*'"-  blown  up  with  a  moft  dreadful  N^fe^   as  of  the  hardeft:  Thunder,,  which 

t  .  .    Tcaufed  Varknefs  and  an  Earthquake y   with  very  heavy  Blows,,  and  other 

♦  .  difmal  Signs  at  3ir»tf/^ :  Which  Noife  hath  alfo  been  heard  z%jMoyna. 

The  Mountain  of  Brim/lone  upon  Anbcyna^  call'd  Wawavy^  does  alfo  hum 

dreadfulhf. 

From  all  which  itfeemcA  evMent,  that  in  thofe  Parts  and  Seas  there  arc 

fubterraneous  Ftres^  having  a  mutual  Cmmmication  one  with  another;  which 
^    God  knoweth  but  may,  at  fome  time,  caufe  the  fudden  Subverjion  of  them^, 

and  confequently  a  notable  Change  or  Alteration  of  the  World's  Globe. 

Thofe  who  have  feen  thefe  things  with  their  own  Eyes,  have  told  me,   that 

when  a  Hole  is  made  in  the  Ground  xo  or  12  Foot  deep,  the  Ground  is 
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ILIV.  I.  On  the  19th  of  7^.  i66f  at  divers  Places  near  Oxford vf^x>hh^^' 
ferved  a  (mall  Baribquake  towards  Evening.    In  Oxfari  itfelf  I  do  not  hear  oIlmT 
that  it  was  obferved  to  be  aa  Earthquake  ^  yet  I  remember,  about  tBat  time  ^^f/^ 
(whether  precifely  then  or  not,   I  cannot  fay)  I  took  notice  of  ibme  kind  qF  a.lCK^t6«. 
odd  Shaking  or  Heaveing,  I  obferved  in  my  Study,  but  did  impute  it  to  the 
gping  of  Carts,  or  Coaches,  fuppoifed  to  be  not  far  off*;  though  yet  f  did 
take  notice  of  it,  as  a  litde  differing  from  what  is  ufual  on  fuch  OccaGon^ 
and  wondered  the  more  that  I  did  not  hear  any :.  But>  not  knowing  what 
elfe  to  refer  it  to,  I  thought  no  mqrebf  it.     And  the  like  Account  t  have 
had  from  fbmc  others  in  Oxford^  who  yet  did  not  think  of  an  Eartbgudke^  it 
being  a  rare  thing  with  us.  ^  '^ 

1  find  my  Notes,  concerning  my  ITbermofcape  and  Barofcope  for  that  Da^ 
€0  be  thefe. 


i66|.  Jatmary. 
Day.       Hour. 

Thermo. 
Inches. 

Barofc. 
Inches. 

JVeatber. 

19.  8.  Atom. 
4.  Even. 
9.  Even. 

20.  8.  Mom. 

I4i 
I4i 

«5i 

29-1 
29+ 

29i 

28i 

Hard   Froft.  Clofe. 
Hard  Froft.  Cloudy. 
Rain.              Wind. 
Sunfhine.        Wind. 

I  hear,  it  was  obferved  at  Bkcbington^  about  5  Miles  to  the  ^forth  of  Ox^ 
fordj  and  fo  along  by  Bojloly  Horton^  Sianton^  Sr.  Job^Sy  and  fo  towards 
FFhaiely^  which  is  about  4  Miles  Eaftward  from  Oxford:  Not  at  all  thefc 
Places  at  the  fame  time,  but  moving  forwards  from  Blecbit^ton  towards 
JVhateh :  For  it  was  at  Stanton  about  6  of  the  Clock,  or  later  (as  I  underftood 
from  Mr.  Bcyle^  who  was  there  at  that  time)  but  had  been  at  Blecbington  a 
good  while  fooner.  And  I  am  told,  that  it  was  taken  notice  of  by  Dr. 
Holder  (a  Member  of  our  Society)  who  was  then  at  Blecbington^  to  be  ob- 
ferved by  thofc  in  the  farther  Part  of  the  Garden,  fome  very  dilccmable 
time  before  it  was  obferved  ty  thofc  in  the  Houfc  ;  creeping  forward  from 
the  one  Place  to  the  other. 

2.  Riding  fomewhat  late  betwixt  Oxford  and  a  Lodging  I  have  at  a  Place  By^.KA. 
4  Miles  diftant  from  it,  I  found  the  Cold  very  piercing,  which  pat  me  upon  ^'*'  **"• 
galloping  at  no  very  lazy  rate  \  and  yet,  before  I  could  get  to  my  Lodgings, 
1  found  the  Wind  turned,  and  felt  the  Rain  falling.  This  Accident,  con- 
fidering  the  fliortnefe  of  the  time,  and  that  it  was  preceded  by  a  fettled  R'ojt^ 
was  liirprizing  to  me ;  being  one  of  the  greateft  and  fuddcncft  Alterations 
of  the*  Air,  I  had  eVer  obferved.  Soon  after  (by  my  Quels  about  an  Hour) 
there  was  a  manifeft  Trembling  in  the  Houfe  where  I  was,  which  ftands  high 
in  Comparifon  of  Oxford:  But  it  was  not  there  (o  great,  that  I  fhould  *havc 
taken  any  nodce  of  it  as  an  Earthquake^  if  I  had  not  been  advertifcd  ofit,  a« 
being  taken  notice  of  by  the  People  of  die  Houfe,    Soon*  after  there  hap- 
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pened  a  brisk  Storm;  whereupon  I  ient  to  make  Inquiry,  at  a  Place  called 

*    BriUj  which  ftandingupon  a. much  higher  Ground  I  fupjX)fcd  might  be  more 

obnoxious  to  the  Erofts  df  the  Earthquake.     The  Perlon  I  fent  to  writ  me 

a  Ticket ;  whofe  Subftance  was,    that  the  Earthquake  there  was  much  more 

confiderable^  that  where  I  lodged ;  and  that  a  Gentleman's  Houfe  in  the 

Neighbourhood  trembled  very  much',  fo  as  to  make  the  Stones  manifcftly  to 

move  to  and  fro  in  the  Parlour,  to  the  great  Amazement  and  Fright  of  all 

the  Family.     The  Hill,  whereon'this  Brill  (lands,  I  have  obferved  to  be  very 

well  ftored  with  Mineral  Subftances  of  fcveral  kinds.     I  have  been  informed 

by  others  that  this  Earthquake  reached  a  good  many  Miles^ 

iyDnj.        3-  I  conceive  the  fuiterraneous  Steams  might  be  the  Caufe  of  ftch  a  Md- 

^t$k,n.     Jand  Earthquake.     And  I  know  no  furer  or  better  Way  to  find  out  the  Na- 

^'*' ^' ^^^' ture  and  Properties  of  thofc  Steams,  than  by  obferving  the  Eftefts^  and  all 

the  Alterations  of  the  Air,  as  Mr.  Boyle  and  Dr.  Wailis  have  done. 

^ Earth-       XV.  Sept.  17,  1683.  An  Earthquake  happened  here  ^t Oxford.  The  Rarity 
S^rfT     of  fuch  Effedb  make  many  People  not  know  what  they  are  5  and,  by  height- 
jwJHS    '^^"S  ^^^^^  Surprize,  impofes  upon  their  Judgments.    One  fancied  it  to  be  the 
Figitt,  n.'   falling  of  fomething  about  his  Houfe  ;  another  the  tumbling  of  Wood  ;  a 
151.  p.  311.  third  the  raiding  of  a  Cart ;  one,  one  thing,  and  one  another ;  till  cither  a 
mature  Deliberation,  or  Intelligence  from  other  Hands,  convinced  them  to 
the  contrary,  and  fatisfy'd  them  it  was  an  Earthquake :  Befides,    the  fliort 
Continuance  of  the  Trembling  would  hardly  permit  them  to  make  any  ac- 
curate Obiervation. 

I,  for  my  part,  perceived  the  Sound znd  Motion  very  plainly ;  and  though, 
when  I  faw  the  Clearnefs  of  the  Morning,  I  judged  that  to  be  an  Earthquake^ 
which  otherwife  I  might  have  thought  to  have  been  only  a  diftant  Thunder, 
yet  had  I  not  fo  clear  an  Impreflion  of  it  in  my  Mind,  as  to  make  any  con- 
fiderable  Obfervations  of  my  own :  So  that  what  I  can  afford  you  will  be  only 
•  fome  Occafional  Refledions  upon  Earthquakes  in  general,  and  Remarks  upon 
the  Intelligence  which  I  have  picked  up  here  and  there,  concerning  this  in 
particular. 

I .  This  Earthquake  happened  at  a  time,  in  which  fuch  EfFecb  are  commonly 
experienced,  if  we  may  credit  jlriftotUy  who  tells  us.  That  they  are  moft 
frequendy,  tho*  not  always,  in  Spring  and  Jutumn ;  in  which  there  is  ge- 
nerally a  greater  Abundance  of  Moifture  luck*d  up,  more  Vapours^  and  a 
larger  Qijantity  of  Nitre  (as  Experience  doth  demonftrate  5 )  all  which  In- 
gredients may  conlpire  to  the  producing  of  an  Earthquake :  For  if  we  ccm- 
fidcr  how  capable  they  are  of  a  large  Expan/ton^  how  forcible  they  are  when 
rarcfy'd  in  Veflcls,  clofed  and  placed  over  the  Fire  5  in  JSolipyles,  from 
which  they  break  out  with  forcible  Blafts,  or  in  Winds,  which  frequently 
proceed  from  the  Rarefaaim  of  fuch  Principles ;  we  may  fuppofe  that  thofe 
Vapours  which  produce  fuch  great  Commotions  in  the  Air,  may  caufe  a  con- 
liderable  Difturbance  in  the  Eaflb^  when  pent  and  locked  up  by  Cold,  or 
.    any  iiich  like  Accident. 

2.  The 
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2.,  The  Utter  part  of  the  firft  Week  in  September  was  lb  rainy,  that  moft 
People  were  apprehcnfive  of  a  Flood  •,  and  upon  Sunday ^  the  gth  of  Sepum-  ; 
&r,  there  fell  fomc  very  confiderable  Showers  in  the  Afternoon ;  but  from 
that  time  it  cleared  up,  and  to  the  End  of  the  next  Week  continued  very 
warm  and  pleaiant  Weather.  The  Evening  of  Sunday  the  i6th  was  inclina- 
ble to  Froft,  and  the  next  Morning  it  wa3  found  to  be  a  very  hard  Froft, 
for  the  Seafon  i  and  then  about  Seven  of  the  Clock,  the  Day  being  very 
Clear  and  Calm,  the  Eartbqtudu  happened.  The  like  Obfervations  of  Cold 
preceding  that  of  1 66  J  were  made  by  Dr.  TValUs  and  Mr.  Boyk. 

3.  The  Quick-Giver  in  the  Barometer  (as  I  am  told  by  the  Operator  in 
Cl^mifiry  here)  flood  as  high  then  as  at  any  time  thefe  three  Years ;  which, 
together  with  a  remarkable  Calmnefi  of  the  Air,  a  matter  generally  looked 
upon  as  one  of  the  Circumftances  which  accompany  Earthquakes^  and  by  many 
reckoned  among  the  Signs  which  fore-run  them,  may  be  fufficient  to  (hew 
how  free  the  Air  was  from  Vapours  at  that  time ;  and  furely,  the  fewer  there 
were  above,  the  more  may  be  fuppofcd  below. 

4.  Ignes  Fatui  were  frequently  feen  a  few  Days  before  this  Earthquake  hap- 
pened ;  which  may  pafs  for  a  probable  Argunicnt,  at  leaft  to  (hew  how  full 
the  Earth  was  then  of  Damps  and  Exhalati$ns  ;  fince  a  Stench^  that  hath 
tainted  Well-water  after  an  unufual  manner,  hath  lipon  the  fame  Account  been 
generally  reckonM  amongft  the  Signs  of  an  Earthquake^  by  which  it  may 
be  predifted  :  For  by  this  it  was  that  Phere<ydes  is  faid  to  have  prefaged  the 
Earthquake  of  Lacedamon\  and  Helmont  mentions  another,  who  pretended  to 
the  fame  Fore-fight  by  taftihg  the  Water  of  a  very  deep  Well  in  the  Caftlc  of 
Ufvain. 

5.  The  Motion  of  t\\\s  Earthquake  was  not  of  that  Sort,  which  are  termed  * 
Pulfes  or  Succejftons  5  fuch  as  ftrike  the  Ground  at  right  Angles  with  a 
violent  Shock,  or  intermittent  Knocking,  fo  as  oftentimes  to  raife  the  Earth 
to  a  confiderable  Height,  or  force  their  Way  by  a  Breach.  But  it  appeared 
rather  to  be  fuch   a  trembling  Motion  as  vibrates  and  (hakes  without  .al-' 
tering  the  Pofition  of  the  Earthy  and  leaves  all  things  in  the  fame  Pofture  in 
which  it  found  them.     For  it  (hook  the  Earth  with  a  tremulous,  .and  vibra^. 
ting  Motion,   whofe  Reciprocations  were   repeated  with  a  great  deal   of 
Quicknefi.     The  Pulfes  were,  as  I  could  perceive,  a  little  discontinued,  and 
yet  they  came  fo  thick  that  I  could  not  count  them,  thq^  the  whole  Earth- 
quake continued  here  fcarce  more  than  6  Seconds  of  Time  ;  and,  when  that 
ended,  the  Motus  ReJitutioniSy  or  Settling  of  the  Building  in  which  I  was  did 
fccm  to  be  with  a  Crafli. 

6.  Now  as  tremulous  ?Lnd  vibrating  Motions  zr^  proper  to  produce  Sounds, 
ib  was  this  Earthquake  accompanied  with  a  hollow  murmuring  Sound,  like 
diftantiThunder,  as  I  have  obferved  before ;  which  Sound  kept  time  fo  exatftly 
with  the  Motion,  and  was  fo  conformable  to  it  in  all  refpefifs,  that  it  plain- 
ly appears  there  was  the  lame  Reafoh  for  both.  To  thofe  that  Were  with- 
in doors  it  appeared  to  be  more  confiderable,  and  as  it  were  in  the  Air  a* 
bove,  occafioned  chiedy.by  the  Shaking  of  the  Building  ;  as  we  may  guefi 
by  a  Blow  or  Stamp  in  a  Room,  which,  bcfides  the  principal^und  Kom 
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the  part  wWfch  is  ferickeii,  Caulcs  another  obfcure  one,  together  wtA  ^fihWl 
Shaking  throughput  the  ytrhole^  and  in  the  £afef^^  it  was  heard  more 
k{ud  :  For  all  Sounds  havea  great  Advantage  there.  But  ehofe;  who  were 
abroad  in  the  Fields  and  open  Air,  perceived  with  a  genric  Shaking  a  hol- 
low Murmur  towards  the  Surface  of  iltit  Earthy  not  unfitly  compared  to 
the  Groaning. of  foiiie  Planks  of  Elm;  Alh,  or  Firr,  when  the  AppKcation 
of  Fire  cagfes  both  a  Trembling  and  Somd.  That  there  iff  a  confideraWe 
Heat  within  the  Earlb  is  manifcft  from  the  Experience  of  Mines  working 
in  the  deeper  Grooves;  from  thofe  hot  Stingy  which  biwk  out  thcm:c 
/from-  Fermentations  occafioned  by  Miilftral  Spirits.  Nor  is  it  lefs  com- 
irionly  obferved,  that  fuch  Heats  and  Fermentations  within  the  Earth  arc  aug- 
mented by  Frofty  Weather  \  when  the  Steams  being  more  pent  up,  and  hin- 
dred  from  breaking  out,  do  work  more  forcibly  upon  one  another.  And 
that  Sounds  and  Tremblings  may  be  produced  by  fuch  Heat^  though  it  did 
but  work  upon  Air^  Watery  Vapours^  or  Nitre^  only  included  in  Pores  and 
Cavities,  appears  by  feveral  Experiments ;  as  that  of  filling  Glafs-bubblcs 
half  full  with  Water  and  Nitrt^  which  being  {<x  to  the  Heat  of  the  Fire  will 
tremble  with  a  fort  of  humming  Sound,  and  after  that  break  with  a  great 
deaj  of  Noife  and  Violence. 

9;.  This  Sound  OS  well  as  Trembling  appears  to  have  been  the  fame  in  moft 
of  thofe  places  where  they  were  perceived  ;  from  whence  we  may  infer,  that 
they  were  not  caufed  by  the  falling  of '  the  Earth  or  Rock  from  the  upper 
part  of  Ibmc  Cavern  \  nor  from  any  Commotio^  of  Vapours  within  the 
Hollows,  as  Powder  woYks^  irt  a  Mine,  by  which  SimiKtudes  ic  is  ufual  to 
cxfjound  Come  Earthquakes  :  For  then  it  would  have  been  perceived  more 
•plainly  in  places  above  it,  or  thofe  that  were  near  adjoining,  and  not  equally 
confiderable  in  Towns  of  fuch  various  diftances,  as  Oxfordj  Bnrford^  Wat- 
lington^  Benfon^  Brill  and  jlilsbmy  in  Bucks ;  Wallingford^  RatUey^  Jppkton^ 
and  fome  other  Places  in  Berkflnre  \  with  many  more  round  about. 

8.  Yet  I  cannot  but  fay  that  it  was  lefs  confiderable  in  fome  places  than  in 
'Others  5  the  Men  of  fome  Towns  fpeak  dubiouily,  efpecially  towards  the 
North  of  Oxford  \  and  fome  talk  of  a  neighbouring  Town  feeling  it,  tho* 
•their  own  did  not.  Yea,  even  here  in  Town^  the  Earthquake  was  not  per- 
ceived foplainly  in.  fome  places  as  in  others ;  but  that  may  depend  upon  Cir- 
cumflances,  as  the  Pofuion  and  Form  of  the  Houfes  5  or  fome  Accidents,  as 
Noife  and  Qrts  intervening,  which  might  render  it  lefi  obfervable.  Befides, 
I  do  not  deny  but  there  may  be  (omcCuniculi,  little  Paflages  or  Hollows -here 
and  there  under -Ground,  which  might  advantage  the  Trembling;  andclfc- 
iVhpre  more  foHd  Parts,  which  might  damp  and  obftrudl  it. 
.  ^.  This  might  occafion  fome  Difference  in  the  Sound  too.  One  perceived 
it  hke  a  Voice  under  Ground,  but  he  could  not  teH  which  Way  it  paffcd^ 
perhaps  there  might  be  a  Cavern  there.  Another  who  was  travelling  over 
5^/^^r  .heard  the  fame ;  and  it  is  venr  likely  that  there  are  confiderable 
Mollowis  there.  One  who  was  filhing  in  the  "Charwel  informs  me,  that 
wiulft  ,hisBoac  ^trembled  under  him,  and  the  Icffcr^Fifhes  fecmcd  much  af- 
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fri^lBd,  by  ULQimfittl  skiif[Mnfi^  he  beard  theMuninir»  asof  i  nfing 
Wind)  which  he  fancied  juft  tbtn  breaking  out,  tod  rumbling  upwards, 
but  felt  none.  The  like  Relation^  as  to  rumblinjg  in  the  Air,  I  have  froni 
good  Hands^.  concerning  ibme  People  that  were  in  DourtothPark  in  Bucking* 
bamfiiire  ;  which  I  mention  only  foV  the  Diflance  fake  \  for  moft  hereabouts 
agree  in  the. iame  Fancy.,  J  myfdf  heard  ic  like  .a  dillant  Thunder ;  a 
Noiie  determined  to  one  Place,  not  fleeting  or  pafling  from  me  \  thoug^h  the 
€raih,  which  ended  the  fhaking  of  the  Building,  little  deceived  m<  in  my 
firft  Imaginations.. 

jtrifiotk  {de  Mmdp)  calls  the  Earibg[iuAes  of  this  kind  \>y  the  Name  of 
i^90^i^  as  if  they  tx>iled,  becaufe  they  ply  up  and  down.  And  I  take  this 
that  happened  here  to  be,  no  liich  forcible  or  irregular  Ebullitron,  raifing 
the  Earth  wid>  intermitting  Shocks,  as  that  of  Mechlin  for  inftance,  yipr.  4, 
i^4P,  defcribed  by.  ffan  HelmonS ;  but  a  regular  Effervefetnce  of  inclofed  *VaT 
pours,  more  evenly  difpcrfdd,  working  up  and  down  the  Earthy  with  a 
trembling  of  each  Part,  and  a  reciprocal  Agitation  of  the  whole.  *  For  I. 
could  never  meet  with  any,,  who  pretended  to  determine  from  .what  this 
Eartbqmh  came,-  or  whither  it  went. 

10.  All,  who  felt  this  £tfr/ijf«^,  lay,  it  happened  about  7  a-clock;  but 
I  dare^make  no  inference  from  hence,  thatthe  Shaking  realljr  was  in  all  Places 
at  the  fame  time,  unle&  the  time   had.  been  exadly  ob(erved  to  a^  Minute, 
aJt^  lej^ft.  in  fcveral  Places.     For  fince  all  Tremors  and  Stmnds,  arelfdund  to 
move  about  15  Miles  in  a  Minute,  and  above  94  iii  an  Hour^atui  confe- 
quendy  the  Trembling  of  the  Earthy  paffing  along  with  a  continued  iV^?^^, 
na^y  ik  fuppofed  as  quick  in  its  Motion  ;  it  might,  according  to  this  Caku^ 
ldfi0ij  in  a  Minute's  time  have  reaph'd  the  Extremity  of  its  Sphere  or  Com- 
]^/,  For  the  Circuit  of  this  Eartbquah  was  but  70  Miles,  or  thereabouts^, 
its  largeft  Extent  was  from  South-Eaft  to  North- Weft ;  the  leaft,  from  AT. 
to  S.     For  it  was  perceived  a  liule  ftiort  of  Kirlingtcn  N.  of  Oxford-^  at  BU- 
(bmgto»y  and  at  Ailsbury  S.  E.  where  it  Was  perceived  plainly  ;  as  alio  at 
barney  which  is  £.  and  fo  at  Jfton^  ISngficn^  and  Stoken-Cburch-Hill -y  at  fFai- . 
liagtm  5.  E,  (forae  fay  at  R^adingy   which  is  more  S.  and  then  its  Gpmpafi . 
may  be  fiippofed  larger ; )  2xWaUitigford  S.  E.  by  S.  as  much  as  any  place  ;  ac 
Jlnngdon  S.  but  not  much  ;  not  fo  far  zs  Farington  S.  W.  but  at  BamptoH 
IVl^tBurfard  to  the  North  •,  at  La.  Harborougb  N.  W.not  much  5  at  fVbodJlock^. 
which  is  more  N.  little  or  none  \  and  at  Gfytnpiony  2  Miles  beyond  it,  not  at 
all,  as  I  am  informed.     But  this  is  a  very  inconfiderable  Space,  if  compared, 
with  that  which  happened  in  the  Southern  Parts  of  Norway j  Apr.  24. 1657.. 
and  took  up  160  Miles,  in  length,  and.fo  much  in  breadth,  feith  Mchael  Peter^. 
fm  EfchoUy  that  deicribes  it*,  and  Kircber.  mentions  one  200  Miles  in  length. 
1 1. .  The  EfFc(fts  too  of  this  Earthquake  were  very  inconfiderable ;  as  fha-. 
king  down  ibme  Pmtir^  in  a  very  few  Places;  caftingout  a  Truckle:  Bed 
Wefiwardi  which,  when  Hooked  upon,  I  found  fo  very  eafy  to  move,  and, 
ape  to  run,  as  alfo  the  Room  fo  imooth,  and  declining  towards  that  Point,, 
that  I  could  as  little  infer  from  thence  ^at  the  Motion  came  this  or  that 
Way, .  as^froBi  the  falling^ of  many  Books  from  the  li^orth-fide.of  a  Ware- 
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iioufe,  When  a  few  drily  fell  from,  the  Sbuth.'  And  of  wfiatefcr  Nature  the 
feijclofed'VMOurs  were, .  \frhich  caufed  thfs  Earthquake^  it  ftcnis  as  if  they 
were  not  able  to  force  their  Paflagc  throifgh  the  Earth  (atieaft  but  flowlytj 
For  the  Air,  till  the  End  of  the  Week,  continued  fair ;  tbo*  Week  pi- 
iuing  was  very  windy  and  boifterous. 

12.  We  liave  Earthquakes  here  very  fcldom  5  not  one  before  for  almoft  a 
Score  of  Years,  except  that  which  is  doubtfully  repdrred  to  have  happened 
about  four  o'clock  in  the  fame  Morning.  But  feeing  the  ^^jf/ib  abounds 
with  fuch  great  Variety  of  Matter,  which  may  produce  them,  as  alfo  with 
fo  many  Caverns  and  Chinks  of  (uch  varioui^ijgures  through  which  they 
may  be  agitated  with  fuch  different  Mentions,  it  feem^  more  eafy  tofliew 
how  they  may  begin,  how  they  may  be  carried  on,  how  they  may  produce 
fich  different  Effefts,  and  how  they  msry  continue ;  than  to  determine  why 
they  fhcSuId  happen  fo  rarely,  do  no  more  nriifchief,  or  be  (hoppec^  (o  fbon  in 
their  Motion,  ^    • 

"^^fli^L  XVr.  There  was  anotlier  Earthquake  fir  more  confiderabl^;  which  hap- 
fSidkJId^  pencd  On.  g.  about  11  at  Night,  and  was  in  OAf^<?r^/V^,' Northwards,  very 
^J'^^'^^much  ;  ibmc  ky,  they  felt  it  here  at  Oxford.  It  fpread  all  over  the  Md- 
ih^'.Pigotx,  land  Counties^  and  extended  into  Derhyjhire^ ;  in  which,  as  in  the  Coal-Coun* 
B«i5i*]kSM  tries,  ft  was  very  violent.  They  report,  that  it  was  iri  all  its  fcvcral  Places 
^t  tlie  fame  time,  hot  determining  precrfely,  and  that  it  produced  fomc  re- 
markable EfFeft^, 

^^f Iksi-  ^^^^ •  ^ •  ^^  ^^^"^^  tiigbly  probable,  that  thefe  Tremblings  rf  the  Earth 
Sy/iS9»-3  P^^^^^  from  the  feme  incensM  Matter,  which  finding  a  way  at  other -tima 
^^t^^  thro'  the  MongibeUo  has.fo  furioufly  broken  out  in  Smoak  and  Fire.  .  This 
ii.«<».p.s»7  appears  by  the  Tragedy  of  Catanea. 

The  Eruptions  of  thefe  Mountains  are  of  two  Sorts :  The  one  not  fb  very 
violent,  as  to  diflurb  much  the  adjacent  Country  5  and  this  happens  once  in 
a  or  3  Months,  and  lafts  3  or  4  Days :  The  other  is  more  furious,  and  of 
longer  continuance  j  and  is  obfcrved  here  at  Naples^  to  happen  to  Mount 
Vefuvio^  Once  in  about  80  Years,  as  I  heard  the  ingenious  Mr.  Peccacio  lay. 
Of  thefe,  the  lafl  in  1I532  was  fb  very  violent,  that,  by  the  befl  of  his  Ob- 
fcrvation,  it  tail  the  Rocks  3  Miles  into  the  Air.  Now,  from  the  burning 
or  not  burning  of  this  Hill,  Napks  (and  without  doubt  the  fame  holds  in 
^icify)  calculates  its  Safety  or  Danger  of  Earthquakes :  For  without  doubt  the 
Matter  is  contirtually  burning  under  the  Mountain  \  and  thofe  vafl  Clouds 
of  Smoak  which  daily  iflue  out  of  the  Top,  if  the  Cavity  happen  by  any 
Rock  or  inward  Alteration  to  be  ftopt,  mufl  deviate  through  other  Paf- 
iages  under  Ground,  heaping  up  continually  Magazines  for  a  future  Calamity. 
Now  this  cdmbuflible  Matter  feems  to  me  to  be  nothing  but  Nitre^  nlixed 
with  fbme  other  Minerals  and  Sulphur.  He,  that  has  feen  the  Way  of  mak- 
ing Salt  of  "tartar  by  Deflagration^  where  you  mix  an  equal  Quantity  of 
pulverized  Kttre^  has  feen  ah  exaft  Type  of  thefe  burning  Hills ;  for,  after 
<acb  Spoonful  yoo  put  into  the  burning  CrodHe,  arifcs  firft  a  black  thick 
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SmMk,  after  which  the  fired  Mineral  boils  up,  a$1f  it  wduld  ovcMim  the 
Top  of  the  Crucible, 

The  Motion  of  the  Earib  is  not  from  the  Perpendicular^  or  Horisumt^\ 
as  appears  by  the  Cracks  in  the  Earthy  which^  tliey  fay,  are  to  be  found  now 
ail  over  Sicify  :  *Tis  a  Vibration  fo  quick,  that  it  cracks .  the  Qfals  in  the 
Windows;  'tb  di^table,  whether  the  Reciprocations  of  a  LuterString  are 
more  frequent.  Now,  when  the  ^i^a/z^ffx  are  (bquick,  and  the  Body  i»oved 
fo  great,  the  Motion  muft  be  prodigioufly  violent^  We  obfcrve .  that 
Thunder,  which  is  the  Effed  of  the  Trembling  of  the  Air,,  caufed  by  the 
lanie  Vapours  diiperied  thro*  it  enoountring  one  the  oth£r,  has  force  enough 
to  fliake  our  Houfes.  And  why  there  mayn't  be  Lightning  and  Thcmdar 
under  Ground,  in  fbme  vaft  Repofitories  ther^,  I  lee  no  Reaibn  ;*  eipc^ 
daily  if  we  refleft,  that  the  Matter,  which  compofes  the  Jjoify  Vapour 
above  as,  is  in  much  larger  Quantities  to  be  found  under  Ground..  I  can  at- 
tribute this  Horizonlal  TrenMing  to  nothing  %lfe,  but  the  furious  Paiiage 
of  tlie  incensed  Matter  from  one  Grotto  to  another :  For  *tis  very  probable 
tbefe  are  continued,  in  ibme  Farts  of  the  Earthy  for  ieverai  Leagues  toge-  \ 
ther ;  witneis  your  laft  Earthquake^  about  4  or  5  Years  ago ;  whkh  was  fdc  : 
(with  little  Difference  as  to  Time)  in  England  and  Ireland. ,  Anotfrer  Con*  • 
firmation  of  this  is,  the  Manner  how  thele  trembling  Fits  are  performed  % 
which  b  not  all  of  a  fudden,  like  that  oiGm-fowdcr  in  a  A£ne ;  butis  fnuili 
at.6rft,  afterwards  gradually  more  terrible,  like  a  growing  9^^;;^.  A 
third  may  be,  the  Obfervation  of  Ibme  here  in  Naples  \  that,  when  Mount . 
Vefuvio  ceafes  to  Burn,  the  Stdfaterra  fcinds  out  its  Fumes  more  violendy  \ 
(^  viceverfa.  Now  this  Sulfaterra  is  a  Hill  near  Puzzohj  za  diftant  from 
Naples  on  the  one  Hand,  as  the  Hill  VefuFuio  is  on  the  other  ;  fo  that  *ta. 
more  than  probable,  that  Napks  ftands  upon  a  burning  Arch^  thro'  which^ 
as  a  Pipe,  their  two  furious  Neighbours  do  reciprocally  receive  the  above-- 
£iid  Exhalation.  This  feems  to  me  a  growing  Evil  to  this  wealthy  and  po^ 
pulous  City  \  and  what  may  poffibly  make  good  the  Predi&kui  of  Sanasaa^ 
riusy  who  was  bom  here : 

JEt  te^  quis  putet  hac  ?  jUtrix  mea^  durus  Arater 
Vertet :  &f  Urbs^  dicet  bac  quoque  clara  fuit, 

a.  The  Ifland  of  Sicilia^  of  700  Miles  Circuity  and  divided  lOiD  3  Valleys  s  i(r  p.  Aiefr 
began  on  Rrid^  the  19th  of  Jamary^  1693,  about  half  an  Hour  ^ft  4  ^^.^3'^ 
o'clock,  to  be  lenfible  of  the  Shake,  in  the  Valley  of  Mazara  :  But,  in  the 
two  other  Valleys  of  Emone  and  Not$^   the  Sbikts  were  fb  terrible^    as  to 
throw  down  ibme  Buildings^  obliging  the  Inhabitants  to  leek  Reiuge,  either  ' 
in  the  Fields,    or  with  Prayers  and  Tears  implore  the  Divine  Pity  in  the 
Churches.     On  Sunday  ioWomn^i^  being  the  nth  of  the  lame  Months  at  ao 
Hours  and  3  Quarters,  the  Hand  of  God  appeared  much  more  terrible, 
awakening  the  mod  lethargick  Sinner.     The  Shakes  of  the  Earthquake  did 
DO  damage  in  (he  Valley  of  Ntascaray  only  frightning  of  the  People. 
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Pakrm  received  fiime  Detriment  b  moft  of  the  Buildings,  .e^)edaUy  the 
Palace  and  Hoipital  of  St.  Baribclamew ;  the  Sreeple  of  St.  Nicbolas^  belong- 
ing to  the  Jnffifiims^  was  ruined,  and  (bme  hurt  done  to  the  Church  ;  but 
little  Mifchief  eUe  dbne,  and  no  Body  hurt. 

In  M^9  all  the  Buildir^  of  the  Tbeaire  are  IhatterM ;  the  Royal,  and 
Archbiihop^s  Palace^  with  the  Seminary,  are  all  cracked :  The  vaft  and 
flately  Church  of  the  Franeifcam  broken  in  many  Places^  and  the  Roof  of  the 
Vefiry  fallen  ;  the  ^etpk  of  the  Church  of  the  jhmtndalm  thrown  down,. 
wkh  the  Death  of  the  Sexion ;  the  Top  of  the  Spire  of  the  Dme  cleft :  Many 
private  Buildings  were  thrown  down,  and  all  the  reft  0iored  up ;  there  were 
bu£  few  Perfons  killed 

Trouuiy  RanJazzo^  Nicqfiay  Cities  in  the  Mountains,  fu&red  in  their  Build- 
ing^. The  BrA^  and  half  of  the  Mother-Churcb  were  deftroyed^  with  the 
Farilb^Church  of  St.  iMy^  and  was  much  damaged  in  its  Mooallerics ;  one 
whereof  is  not  habitable  :  The  laft  had  its  Dom  very  much  hurt.  Cafiigkon^ 
had  the  Gaftle  and  maay  Houfes  thrown  down.  In  Franca  ViUa  and  iZtgua- 
gr^jffay  the  gteater  Ptu-t  of  the  Buildings,,  andibme  Churches.  Mafcalli  quite 
ruined,,  but  not  many  killed  -,  moft  of  the  People  being  abroad,,  at  a  Pro- 
eeflbn  with  the  Reliques  of  St.  Umard  their  Protedor. 

jUdom  received  a  confiderable  Mifchief  v  two  whole  Quarters,  with  many 
of  its  Inhabitants,,  being  deftroyed  ;.  in  the  Quarter  of  St.  Laurence  there 
IS  not  one  Houfe  Handing,  and  the  Churches  ruined ;.  in  that  of  St  James^ 
tht  Church  of  the  Amunciaim  and  its  QraUny  thrown  down,,  with  kvend 
ether  facced  Edifices.  In  the  other  Part  of  the  Qty,.  which  ftands  lower, 
tliere  were  not  ^  many  Houfes  nor  Perfons  loft  ^  yet  the  Church  of  Pope  lia 
18  quite  flat,  and  the  magnificent  Church  of  the  Domimcans  in  Ruins,  with 
the  Convent  of  the  Riformati  Qffervantiy  one  of  the  beft  in  the  whole  Province.. 

AH  jfyukay  commonly  called  Jaci  Reale^  fituated  at  the  Foot  of  ^ina^ 
isaimoft  quite  deftroyed,  and  its  Inhabitants  buried  in  the  Ruins,,  with,  many 
Convents  i  amongft  the  reft,  the  famous  one  of  the  Offervanti  RefomuUi. 

jici  St.  JnioniOj  At  St.  Filippo^  St.  GregoriOy  Pedara  Trecafiagni^  Bonnacarei^ 
^icobjiy  Motta^  MtfierUanco^  Fenicia^  and  feveral  other  fruitfiil  Villages,  fi- 
tuated neas  Mongibello^  are  deft]K>yed^  with,  all  the  Habitations  of  pleaianc 
Hills  about  Catanea^  which  are  now  in  the  Duft. 

PatemOy  about  12  Miles  from  Catanea^  a  populous  City,  at  the  Foot  of 
r.  Msr^UOy  IcA  moft  of  its  Buildings,  all  the  Convents  of  Fryars,  and  a 
.  very  fine  Mooaftery  r  In  the  Riuns  wese  buried  40  Pbrfons.  Jdm^o  had  the 
iame  Fate. 

^Cantttbiano  Piemmte  in  the  Valley  of  Enuma^  Francofonte^.  Pahgonia  in  the 
Valley  of  Nota  ^  are  little  le&  than  wholly  levelled,  and  about  300  Perfons 
deftroyed.  The  Marquils  of  Franccfme  was  miraculoufly  faved,  by  leaping 
out  tbcough.  the  Crack  in  the  Wall  of  the  falling.  Edifice. 

.Cataneay  one  of  the  moft  ancient  and  famous  Cities  of  the  whole  King- 
dom, honoured,  by  the  Courts  of  jeveral  Monarchs,  and  an  Epifcopal  See 
even  from  the  Times  of  the  Apoftles>.  giving  place  to  none  in  the  Beauty  of 
its  facred  Edifices^  amongft  whicb>  the  Dmeyms  the  moft  fumptuous  and 
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large  in  all  Sicify^  adorned  with  excellent  Pidures  and  rfcblf  fof nt&ed, 
bldSid  with  the  Reliques  of  the  invinciUe  Martyr  St.  Agatha^  aad  honour^ 
cd  with  the  Bodies  of  fevcral  Kings  i  befides  it  had  a  very  high  and  €U*- 
rioufly  built  ^uepk.  Here  were  a  great  many  Nunneries ;  amongft  the  reft» 
the  Monaftery  of  the  Triniiy^  and  that  of  St.  BenediSi^  with  that  Prodigy  of 
Workmanfhip  the  magnificent  Monaftery  of  St.  Nicb^ks^  with  its  Temples 
a  PJace  famous  for  feveral  Reliques.  Next,  the  Jffuits  College,  the"  Con., 
vent  of  the  Minorites ^  and  two  of  the  Dominicans  %  the  beautiful  one  of  Gi- 
puchins^  the  Imperial  Convent  of  the  Carmelites^  thait  of  the  Reformed  Mi- 
norites^  that  of  the  Reformed  Augt^ines^  with  feveral  other  Friaries,  with  an 
infinite  Number  of  the  anticnt  and  modern  Churches,  Colleges,  and  othor 
publick  Buildings,  inhabited  with  23000  Souls. 

Its  Nobility,  many  and  antient :  Learning  was  here  in  its  Glory  ^  the  Ci- 
tizens  were  themfelves  learned,  and  Lovers  of  Knowledge,  alfift^d  with  die 
many  Privileges  granted  by  the  King.     The  UnivcrGty^   where  the  learned 
Laurel  was  conferred  on  the  Worthy,   made  this  Place  the  Sicilian  Athens. 
This  once  IbfEmous,   now  unhappy  Catanea^  had  the  greateft  Share,  in  this 
Tragedy.     Father  Antonio  Serrovifai  who  was  to  preach  at  Catanea  thjC  LeM 
following,  was  on  his  way  thither  on  the  11  th,  at  20  Hour*  and  ^ ;  and  at  the 
Diftanceof  a  few  Miles  heobferved  a  black  Cloud,  like  Night,  hovering  over 
the  Citys  that  there  arofc  from  the  Mouth  of  A&^^^^Zi?  great  Spires  of  Flame^ 
which  fpread  themfelves  all  round  \  that  the  Sea,  all  of  a  fudden,  began  t^ 
roar,  and  rife  itfelf  in  fwelling  Billows  5   tliat  there  was  a  very  great  and 
dreadfiil  Blow,  as  if  all  the  Artillery  in  the  World  ted  been  at  once   dil- 
charged  s  tliat  the  Birds  flew  about  aftonilhM  in  the  Air  *,  chat  the  Beafts 
and  Cattle  in  the  Fields  ran  crying  about,  affrighted  \  that  his  and  his  Cona^ 
pani<Mis  Horfes  were  (o  ftartled,   that  they  ftood  ftock  ftill,   trembling  £>  as 
that  they  were  forced  to  alight  j   whrch  they  had  no  fooner  done^  but  they 
were  lifted  from  the  Ground  above  two  Fairness  and  cafting  his  Eyes  to- 
wards Catanea  he  with  Amazement  faw  nothing  but  a  very  thick  Qoud 
of  Duft  in  the  Air.    This  was  the  Scene  of  their  Calamity.     For  of  the 
magnificent  Catanea  there  is  not  the  Icaft  Footftep  to  be  feen.     All  its 
Edifices  are  levelled^with  the  Ground,   except  the  Chapel  of  St.  Agatha^ 
the  Rotunda^  the  CsLdh  of  Urfino^  the  Walls  that  encompsmed  it,  and  a  ifew 
mean  Houfes.    There  was  a  very  great  Dcftrudbnof  the  Inhabitants  buried 
m  the  Ruins  of  the  Bifliop*s  Palace,  the  Steeple,  and  7}ome^  where  mofiisf 
the  City,  frighted  with  Fridaj^s  Eartbiitahe^  were  got  together  to  carry  the 
Reliques  of  St.  Agatba  in  ProcelSon.     Many  Of  the  Nobility  were  &ved 
under  the  Chapel  of  the  Saint,  and  ibme  of  the  Clergy :  The  Nijmber  of  the 
Dead  were  about  1 5000  ^  for  though  the  People  had  &^  m  the  Fields  all  the 
Satttrda^  yet  the  Solemnity  obliged  them  to  be  in  the  City  on  thtSundojfXQ 
pay  their  Devotions  at  the  Proccflion,    Of  the  ^BentHainis^  about  25  wer« 
knied  in  the  Quire  \  of  the  Jefuits^   zi ;  oixhtOmmtuedsiy  1 1 ;  the  Ni^nnber 
of  the  Dominicans  is  not  known ;  the^armeiites  were  all  hurted,  except  onot 
as  they  went  in  Proceflion  j  and  fo  were  the  greatiir  Part  of  the  other  Re^ 
Ugious  Orders  \  and  of  tlxc  Nms^  few  were  fawd.    This  wasthe  Tragedy  of 
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Catanea\  which  was  accompanied  with  dreadful  Ughtmhg  and  Thunder 
from  Heaven^  with  Deluges  of  Rain ;  and  in  the  Rums  were  heard  nothing 
but  Cries,  Shrieks,  and  dying  Groans,  On  the  Heaps  of  Stones  we  may 
now  write.  Here  was  Catanea. 

Lemini^  a  very  antient  Qty,  honoured  with  the  Births  of  many  illuftri«- 
ous  Perfons,  amongft  the  reft  that  Father  of  Eloquence  Gregcrh  Jj:ontm  ; 
of  a  long  time  an  Epifcopal  Sec,  &r.  felt  that  Shock  on  the  9th,  with  fuch 
Violence,  as  threw  down  and  ruined  the  greater  Part  of  its  Buildings^ 
amongft  which  was  the  antient  Convent  of  Mnorites^  famous  for  being  the 
Dwelling-place  of  St.  AfUimy  of  Padua ;  the  Royal  Cmoent^  fi>  called  from 
the  Tomb  of  one  of  our  Queens,  buried  there  ;  under  the  Ruins  of  which 
four  Religious  were  buried  *,  the  reft  efiraped  miraculouQy.  But  the  laft 
Earthquake  on  the  i  rtb  laid  in  the  Duft  the  Remainder  of  the  City,  with  the 
Death  of  about  4000  People,  that  returnM  thither  after  the  firft  Shake  to 
take  care  of  their  Goods:  So  that  now  there  is  but  the  Carcafe  of  a  City,  all 
ifaatter'd  to  Pieces,  not  one  Houfe  left  fbnding. 

Carkmine^  a  modern  City,  being  as  a  Citadel  dependent  on  Leniiniy  had 
the  lame  Fate.  The  beautiful  Caftle  of  Ucodia  all  ruined ^  with  the  Mar- 
chionefi  of  Martini  and  all  her  Children  buried  therein. 

Bizrinij  a  City  of  rich  Inhabitants,  is  levelled  with  the  Ground. 

S^tino  and  Caffertf  are  quite  demoliflied  ;  in  the  firft  about  300  pe- 
riflicd. 

Jgtfia^  a  trading  Town,  built  on  an  Ifland,  in  a  large  Bay  which  makes 
a  capacious  Port,  was  all  blown  up  into  the  Air ;  for,  befides  the  Damage 
of  the  Earthquake^  there  was  a  great  Quantity  of  JPowder  in  the  Caftle,  that 
took  fire  and  killed  feveral  of  the  Citizens,  that  had  efcaped  into  the  Fields, 
with  the  Stones  of  the  Buildings.  Here  perifhed  about  3000.  The  enraged 
Sea  grew  terrible  boifteroiis,  and  tcmpeftuoufly  beat  againft  the  Walls  of  the 
Dominican  Convent  with  fuch  Fury,  that  (bme  Galleys,  belonging  to  the  Knights 
of  M^lta^  icarcely  efcaped  Sliipwreck  in  the  Port.     In  fine, 

ImSus  ubiquey  PavoTy  tf  pkrima  Mortis  Imago. 

The  Country  of  MM,  in  the  Dutcby  of  MontaltOy  felt  the  fame  Fate, 
with  the  Deftru£tion  of  the  Inhabitants. 

Syracufay  famous  in  okl  time,  an  Epifcopal  See  -,  in  our  Time,  like  the 
Pbenix  arifing  irom  the  A(hes,  (landing  upon  a  Peninfuhy  by  Art  made  an 
Ifland,  having  a  Bridge  to  the  main  Land  v  ftrengthned  with  a  modern 
Fortification,  Efficiently  populous,  by  Reafen  of  its  convenient  Situation  for 
Trade ;  full  of  Nobility^  and  beautified  with  Churches,  Convents,  Mo- 
nafteries,  and  PaIaces,now  mourns  in  Ruins.  It  was  fenfible  of  Fridafs^  but 
ihook  to  Pieces  by  the  Sundqfs  EartbqtudUy  mUtx  the  Lofi  of  many  tboa^ 
&nd  Peribns.  Moft  of  the  Nobility  &ved  themfelves  by  a  timely  Flight 
Of  the  Religious,  not  many  perift)ed«  Scarce  a  Village  in  the  whole  DicKefe 
is  left;  Confdflon  reigns  every  where ;  and  the  Mifery  is  encrea&d  by  Want 
of '*Food,  caufed  by  the  Granaries  and  Mills  being  deftroyed^ 
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L^Uy  faksezMob^  and  Bufcm  lie  in  Ruins,  with  nuny  Inhabitants  den 
ftroy'd. 

Spacrfomo^  a  populous  Place,  fituated  near  the  Sea,  which  walhes  the 
Foot  or  the  Promontory  Pacbinoy  has  loft  all  its  Buildings,  Here  they 
reckon  about  2000  dead. 

Giarratana  with  its  Fall  kiHed  mod  6f  its  Inhabitants :  The  Marquiis  him- 
fclf,  with  Ills  Wife  and  3  Children,  cfcaping  on  Friday^  were  on  Sunday 
buried  in  the  Ruins ;  the  Marquifs  and  his  Children  were  taken  out  alive,  to 
bewail  the  Lois  of  his  Lady, 

AkIiteUcy  in  the  Valley  of  Noio^  is  (haken  to  Pieces ;  the  Churches  and 
chief  Buildings  even  with  the  Ground,  and  the  Religious  Orders  all  turned 
out  into  the  open  Air,  or  under  Huts  and  Cabbins. 

Occbiula  eicaped  not  the  common  Calamity. 

Mineo^  an  ancient  City,  is  now  no  more ;  and  the  greater  Part  of  the  Ci« 
tizens  and  Reiigkxis. 

Caltagirone^  a  City  confpicuous  for  its  Senate  and  Nobility,  fuflPer'd  in 
this  univerfal  Calamity  the  total  Ruin  of  its  proud  Edifices.  As  the  princi^ 
pal  Church,  with  its  very  high  Steeple,  or  Spire ;  the  famous  College  of  St. 
JidioH ;  the  Temple  of  St.  George  5  the  Parilh-Church  of  St.  James  \  ad- 
mired for  the  Pictures  of  Epipbanius^  the  Chapel  only  remaining,  with  the 
Image  and  Reliques  of  the  Saint,  The  Temples  of  the  Com>entuah  thrown 
down ;  the  fenwus  Bridge  that  joins  the  Convent  to  the  Town  (hatter'd  to 
Pieces,  and  the  Dormitories  not  to  be  inhabited  ;  the  famous  Convent  of  St. 
B^fUFoenturej  the  Fall  of  whofe  Temple  and  Spire,  was  the  Deftruclion  of 
the  lower  Buildings  \  the  College  of  the  Jefmts  and  the  Steeple  of  that  noble 
Church  are  quite  ruined.  The  Carmelites^  Dominicans^  JuguJiineSj  Crouched- 
Fryars^  &c.  are  all  without  Churches  and  Convents.  The  Monafteries  of 
St»  Gregory^  St.  Chiara^  St.  Sahator^  and  St.  Stephen^  with  a  Omfervatory  of 
OrphanSj  are  all  ffiook  down.  In  fine,  the  Senate-Houfe,  adorned  with 
mod  curious  Statues,  and  all  the  other  Buildings,  are  either  fallen,  or  threaten 
aiuedcn  Ruin.     In  thefe  Deflations  about  1000  People  were  loft. 

Modica^  a  populous  Place,  and  a  Chief  of  the  Seigniory  of  the  Jdniiral  of 
Caftikj  has  its  Buildings  and  famous  Caftle  laid  in  the  Dbft.  Seignior  Ab- 
bot Frederick^  the  Procuraior-General^  faved  himfelf  in  the  College  of  the  J^ 
fuitSj  from  whom  we  had  the  Account;  and  that  the  Cities  of  Ragufa^  Sicily^ 
and  Cbiaramonte  had  the  &me  Misfortune. 

Comijh  fuffcr'd  much  in  its  Buildings,  tho*  but  few  were  kill'd :  The  Con- 
vent is  down,,  but  the  Church  ftands. 

Noto\^  an  ancient  and  ingenious  City,  full  of  Nobility  and  fine  Buildings, 
Convents  and  Monafteries^  as  we  hear  from  a  Courier  from  thence,  is  all 
ruined  :  The  Convents  of  the  Dominicans^  Cowuentualsy  Reformatio  Carmelites^ 
and  Capuchins  which  was  indeed  a  wondrous  Fabrick,  are  all  torn  to  Pieces, 
The  Church  of  the  Crucifixion^  the  Dome^  .and  all  the  Nunneries  are  down, 
with  the  Deaths  of  many  Citizens  and  Nobles. 

To  conclude,  there  is  not  a  CoFner  in  all  the  Valley  of  Noio-^  that  b  not 
ruined  wholly,. or  fpr  the.  njoft  ^ fart, "with  a  dreadful  Slaughter  of  the 
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f^eople.    The  Southern  Coafts,   «^s  Dcatu  Terra  Nuva^  and  ^irmti^  have 

foffered  Damage  in  their  Buildinffs  :  And  all  the  Caftles  of  the  Valley  of 

Emone^  near  MongiBetloj  are  craclrd  and  broken,  or  thrown  down. 

s^^tbeNohk      2..  The  continual  fiery  Eruptions  of  jEtna  (of  which   the  firft  that  we 

Bo'S'^umi*   have  any  Account  of,  happened  500  Years  before  the  Deftrudion  of  Troy^ 

n.fto7.p.  ».  as  Diodorus  Siculus  relates)  have  been  taken  for  the  moft  likely  Caufes  of  the 

In  Dec  I  !  ^^^^^^'^  Shakcs  that  from  time  to  time  have  laid  wafte  the  Ifland  of  Sicilia  s 

i.cap.4.i«ias  is  obferved   by  Fazello^  where   he  remembers  That  of  the  Year  1542, 

Dcc.ttit.i.io  which  on  the  loth  of  December^  at  the  23d  Hoar,  (hook  the  whole  Ifland  ^ 

and  elpecially  Vol  di  Noto^  Syracuja^  Lmtiniy   Sortiniy  MiHlli^  Cataneay  Agofia^ 

NotOy  Caltagirone^  Melitello  \  and  in  fhort  the  fame  Cities  and  Caftles,  which. 

were  miferably  ruined  by  the  two  late  violent  Earthquakes  of  this  prefenc 

Year  1693. 

The  firft  of  wliich  was  at  5  o*Clock,  the  next  Night  after  the  9th  of  Jj- 
nuary:  Its  Motion  was  of  that  Sort  which  Arijiotk  and  P/f»y  call  the  firft 
Species,  and  is  by  them  likened  to  the  fliaking  Fit  of  an  Ague,  caufing 
fuch  a  Motion  as  (hakes  the  Earth  from  Side  to  Side.  In  this  firft  almoft  all 
the  Edifices  in  the  Country  were  thrown  down  \  whereof  fome  were  very  high 
and  ftrong-built  Towers.  A  great  Part  of  thtQiiy  oi  Catanea^  with  many 
others,  were  demoliflied^  and  a  great  many  Buildings  in  Val  di  Noto  \  Syra^ 
cufa  was  alfo  much  fliatterM,  but  not  ruined.  This  was  not  preceded  by 
any  Darknels  in  the  Air,  but  a pleafing,  ferene,  warm  time;  which  was  the 
more  obfervable,  as  being  unufual  at  that  time  of  the  Year :  Yet  it  was  not 
to  any  Excefs. 

Some  PerfonS)  which  the  Evening  befote  were  travelling  in  the  Country, 
obferved  a  great  Flame  or  Light  at  about  an  ItaUan  Mile's  Diftance^  and  fo 
bright,  that  they  took  it  for  a  real  Fire  made  by  fome  of  the  Country  Peo- 
ple ;  and  though  they  went  direftly  towards  it,  yet  it  feem'd  to  keep  at  rhe 
6me  Diftance  from  them.  Whilft  they  were  obferving  this  Appearance^ 
the  Earthquake  began,  which  was  (enfible  even  to  the  Horfes  they  rodp  upon, 
that  were  affrighted  thereat,  and  the  Trees  were  all  fhaken.  Upon  this  the 
amazed  Travellers,  looking  for  the  Light  the  faw  juft  before,  found  it 
quite  vanifhed^  We  perceivM,  turning  toward  the  Sea,  that  the  Waves, 
which  before  the  Shake  only  beat  gently  upon  the  Shore,  began  now  to  make 
a  dreadful  Noife»  The  next  Day^  which  was  the  I'oth,  the  Night  and  Day 
following,  the  Air  was  over-(hadowed  with  Darknefs,  and  tinged  with  a 
•deep  Yellow  s  and  the  obfcured  Sun  ftruck  our  Minds  with  a  melancholy 
Prefage  of  the  approaching  &fr/i&;tfa/E^,  which  was  the  fecond,  and  happenM 
'on  the  1 1  th  of  the  fame  January^  about  the  2  ift  Hour^  and  lalted  about  4  Mi^ 
nutes.  It  was  much  like  the  2d  Sort^  which  Arijlotle  and  Pliny  call  a  Pulfe  or 
Stroke^  for  its  relemblance  to  the  beating  of  an  Artery ;  and  by  Pcffidoniusy 
in  Seneca^  is  repre(entcd  by  the  Name  of  Vibrations^  it  being  a  perpendicular 
Kfting  up  of  the  Earth.  Its  In^fe  was  fo  vehement  and  powerful^  that 
not  only  many  Cities  and  Cbuntries  of  the  Kingdom  of  Naples^  but  the 
IQand  of  Malta  participated  alfo  of  its  Fury*  It  was  in  this  Country  im^ 
;po(rib|(.tQL  keep  upon  our  Legs,  ortil  one  Place,  on  the  dancing  £anri&  1  nay« 
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tbde,  that  lay  along  on  the  Grounds  were  tofled  from  Side  to  Side,  as  if 
on  a  rolling  Billow. 

In  open  Places  the  Sea  funk  down  confiderably ;  and  in  the  fame  Proportion 
in  the  Ports  and  inclofed  Bays;  and  the  Water  bubbled  up  all  along  the  Shore. 

The  £tfr/i^  opened  infeveral  Places  in  very  long  Clefts  5  fome  an  Hand's 
Breadth,  others  half  a  Palm,  others  like  great  Gulphs.  From  thefe  Open- 
ings that  were  in  the  Valleys  fuch  a  Quantity  of  Water  fpmng  forth,  as  over- 
flowed a  great  Space  of  Ground  ;  which  to  thofe  that  were  near  it,  had  a 
itsAhXt  fu^^eous  Smelly  though  in  a  low  Degree,  ^nd  without  that  un- 
pleafant  Stifling  produced  by  the  Smoak  of  Brimjione. 

In  the  Plain  of  Cataneaj  an  open  Place,  it  is  reported,  that  from  one  of 
thefe  Clefts,  narrow,  but  very  long,  and  about  4  Miles  off  the  Sia^  the 
Water  was  thrown  forth  altogether,  as  fali  as  that  of  the  Sea. 

In  the  City  of  Noto  is  a  Street  of  half  a  Mile  long,  built  of  Stone,  which 
at  prefent  is  fettled  into  the  Ground,  and  quite  hanging  on  one  Side,  like  a 
Wall  that  inclines  \  and  in  another  Street,  before  the  4^11/  del  Durh^  is  aa 
Opening  big  enough  to  fwallow  a  Man  and  Horfe. 

Great  Rocks  were  loofened,  and  thrown  down  from  the  Mountains  every 
where :  And  in  the  Country  of  Sotino^  'inhabited  by  about  5000  Perfons,  a 
great  Number  perifhed  in  the  Houfes  which  were  beaten  down  by  them  in 
their  way,  as  they  rolled  down  from  the  Hills.  A  great  Ciflern,  or  Rdcr- 
vatory  of  Water,  hollowed  on  the  Top  of  a  Rock,  was  loofened  and  thrpwn 
off  from  the  reft  of  the  Rocks,  and  (lid  down  to  the  Bed  of  the  River  that 
runs  in  the  Bottom ;  where  the  Ciflern  remains  as  it  was,  full  of  the  fame 
Water  it  had  received  before  the  Earthquake. 

A  very  great  many  Grotto^Sy  made  by  Art  or  Nature,   are  now  fallen  in. 

In  Syracufa^  and  other  Places  near  the  Sea^  the  Waters  in.  many  TFellSy. 
which  at  firil  vfcrcfaliy  are  become /r^,  and  have  not  as  yet  loft  their 
Goodnefs  ;  fb  they  are  ftill  fit  to  drink. 

The  Fountain  Aretbufay  for  the  Space  of  fome  Months,  was  fo  brackifh, 
that  the  Syraeufans  could  make  no  ufe  of  it  \  and  now^  that  it  is  grown 
iweeter,  its  Spring  is  increafed  to  near  double. 

In  the  City  of  Termini ^  all  the  running  Waters  are  dried  up;  and,  amongft 
the  reft,  a  fmall  River  near  to  it,,  with  which  they  watered  their  Gardens  and 
Orchards.  It  was  contrary  to  the  Hot-Baibs^  which  are  augmented  by  a 
3d  Part  of  what  they  were  be&re  the  Earthquake.. 

In  many  plain  and  level  Places,  very  high  Walls  leaped  from  their  Foun- 
dations alx)ve  two  Paces,  leaving  that  whole  Space  perfedly  clear  and  free 
irom  Rubbifh  and  Ruins,  as  if  they  had  been  taken  up,  and  carried  off. 
And  in  Syracufej  two  Side- Walls  of  a  fmall  Houfe  jumped  up  from  each* 
other ;  the  one  upright,  and  ftood  upon  its  Bottom,  at  a  great  Diftance  from^ 
its  former  Place;  and  the  other,  leaving  its  Companion,  flew  away  fb  as  to 
make  an  Angle  with  the  other,  to  the  Wonder  of  the  Beholders  of  fb 
extravagant  an  Accident.  Not  far  from  the  Country  of  CaJfarOy  from  the 
Tops  of  2  Mountains,  between  which  through  a  long  Valley  ran  a  River». 
two  very  great  Rocks  were  loofeMd  ^  which,,  tumblbg  down  over  againft 
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tach  other,  met  fo  exaftly  as  to  cloile  up  the  Valley,  and  flop  the  Gjfrwit  of 
the  River  ^  which,  not  finding  any  Subierrancous  or  Side-PalTage,  has  flII'd 
lip  the  Valley  to  the  Top  of  the  Rocks  that  were  thrown  down,  and  runs 
over  them,  forming  a  Lake  3  Miles  round  of  aconfiderablcDepth. 

In  the  Teritory  of  Sortiniy  in  a  Piece  of  Ground  half  a  Mile  long  but 
much  narrow,    the  Ground,    at  fcveral  little  Interftices,   is  fiink  from  the 
Level   in  fome  Places  a,  in  other  3  Palms y  and  ends  in  a  very  deep  circular 
'Gulf^  or  Swallow. 

A  Fountain,  in  the  Very  Minute  of  tlie  Earthquake^  on  the  nth,  thrtw 
forth  its  Waters  tinged  of  a  Blood-red  \  which  Continuedfor  3  Hours,  and  then 
it  dried  up,  leaving  many  Holes  in  the  Mud  at  the  Bottom,  through  which 
real  Afhes  were  thrown  out;  and  the  next  Day  the  Waters  returned  of  the 
former  Quality,  without  the  leaft  Alteration. 

In  th^  City,  encompaffed  with  Cave^  on  three  Sides,  altho*  by  theconfi- 
derable  Shakes  that  were  given  it  there  was  not  much  Ruin  made,  yet  a  very 
dreadful  Sound  and  Noife  was  heard  for  a  great  while. 

The  South  Winds  have  blown  very  much,  which  ftill  have  been  impetu- 
ous in  the  mofl:  fenfible  Earthquakes^  and  the  like  has  happened  at  other 
times. 

t^rom  the  i  ith  of  Jan.  to  this  14th  of  Sept.  there  have  been  confideraWc 
afid  ftroAg  South  Winds,  preceded  by  a  Noife  like  Cannon  at  a  great  Dit 
tance ;  fome  of  a  longer,  fortle  of  a  Ihorter  Continuance :  This  has  been 
obferved  in  all  Parts,  but  lOiJder  in  cavernous  Places,  and  in  the  Valleys  be- 
tween the  Mountains ;'  where  the  Shakes  were  more  violent,  in  Proportion  to 
the  pittance  from  the  Sea. 

Darknefi  and  Obfcufity  in  the  Air  has  always  been  over  us,  but  ftill  in- 
ferior to  that  on  the  loch  and  1 1  th  of  Jan.  and  often  thefe  Clouds  have  been 
thin  and  light,  and  of  a  great  Extent  \  fuch  as  Authors  call  Rarx  NubiatLe. 
The  Sun  often,  and  the  Moon  alwaysobfcufed,  at  theRifing  and  Setting; 
^nd  the  Horizon  all  Day  long  dufty ;  fo  that  our  wonted  Profpcfts  arc 
fhorten*d  ;  but  for  fome  little  time  paft  it  has  grown  fomething  clearer. 

The  Heat,  at  the  Beginning  of  Summer,  was  not  extreme  ;  but,  the  Sxxn 
entering  Virgo^  ic  grew  very  great,  and  at  Noons  intolerable. 

Since  the  firft  of  Mguji^  which  was  a  moft  ttmpeftuous  Day,  not  only  for 
the  exceffive  Rains  for  about  4  Hours,  but  for  the  Hail  and  very  loud  Thun^ 
der,  the  Shakes  of  ^t  Earthquake  have  been  le(s  fenfible,  and  feldomer^ 
atid  tor  two  Months  not  fo  univerlal  5  but  fometifnes  in  one  Place,  fometimes 
in  another. 

It  has  bteh  obferVed,  that  iA  lefs  folid  Groufid,  ftch  as  Chalk,  Sand,  or 
loofe  Earth,  the  Mifchief  was  without  Comparifon  greater  than  in  the  rocky 
Places :  And  in  Byr&cUfa  the  Difference  was  vifible  in  3  Places  %  that  is^  in 
the  middle  of  thc'Dty,  in  the  little  Ifland,  and  in  Zaracatiy  where  the  an- 
tient  Syradufa  ftood ;  in  all  which  Places  the  Buildings,  being  on  a  rocky 
Foundation,  remain  for  the  moft  part  untouched,  or  only  fhakeh,  or  at  leaft 
itot  quite  demoliftied  :  VS^hereas,  on  the  contrary,  in  the  reft  of  that  Tcrri* 
tofy,  n^hich  is  not  rocky,  a  very  great  Number  of  noble  Strudturcs  and 
Tov^ers  lie  like  a  horrid  Defert,  and  Heap  of  vaft  Ruins. 

The 
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The  EBefte  it  has  had  on  human  Bodies,  altho*  I  do  not  believe  they  have 
«11  been  immediately  caufed  by  the  Earthquake^  have  yet  been  various  ;  Kjch 
as  Fool^bnefs^  bat  not  to  any  great  Degree ;  Madttefs^  Dulnefsy  Sattijhnefs^  and 
Stoluiity  every  where ;  Hypocbondtiack^  Melancholick^  and  Cholerick  Diftempers : 
Every  Diy  Fevers  have  been  common,  with  many  Continual  and  tertians 
Malignant^  Mortal j  and  Dangerous  ones,  in  a  great  Number,  mthDeliria^nd 
Litlxtrgies.  Where  there  has  been  any  Inftdlion  caufed  by  tht  natural  Malignity 
of  the  yfr  infinite  Mortality  has  followed.  The  Small-Pox  has  made  great 
Deftrudion  among  young  Children ;  and  in  fhort  there  has  been  no  State 
nor  Condition,  which  has  not  had  its  Share  in  io  univerfal  a  Cakmity. 


Ti&r  Number  of 

the  Inbabitttnts  before  the  Earthquake^  and  of  thofe         \ 

that  perijhed  therein 

1 

The  Names  of  the 
Cities. 

Numb, 
of 

Nu$nb. 
ofthofe 

The  Names  of  the 

C*ifipc 

Numb. 
of 

Numb, 
ofthoje 

(nhab. 

iiO'd. 

WlliCb. 

Inhab. 

kilPd. 

Affifi^- 

6173 

2300 

7696 

S.  j^alha. 

1402 

20 

Nicolqfi. 

844 

4 

/hok. 

6225 

800 

Nixemi. 

1483 

Bufcema, 

2192 

900 

Noto. 

iao43 

3000 

Bonaccurfh 

844 

94 

Occhiella. 

2910 

1 00 

BonHlh, 

172 

2 

S.. Giovanni  Lapmta, 

1082 

15 

Btaera. 

34.92 

JaciReak. 

12895 

739 

BuocberL 

3295 

300 

Jaci  S.  Antonio. 

6363 

1335 

CaUagirone, 

"339 

800 

Leontini. 

10063 

1212 

Catanta, 

18914 

18000 

Ldcodia. 

4898 

741 

Comifi, 

5305 

26g 

Mineo. 

* 

1355 

C4eldiJacU 

33* 

32 

Palagonia. 

1862 

29 

Carle^mini, 

2751 

>7 

Pedara. 

1582 

475 

, 

Caffaro, 

1458 

15 

P^dazzoh. 

557^ 

700 

Cbiarammte, 

4830 

303 

Ragufa. 

9946 

5000 

Floridia, 

1037 

20 

Sortim. 

6316 

2500 

Ferla. 

3610 

800 

SyracHfa. 

15399 

4000 

Femcia  Moncada. 

1651 

14 

ScicbilL 

9382 

2000 

FroHcefafUe, 

2039 

S45 

Scordia. 

907 

33 

GdarlatwiS. 

2981 

.54» 

Spacct^ufwf. 

7987 

2200 

MaJcaU. 

1300 

15 

"Trezza. 

200 

Mafia  Nunkiaia 

394 

55 

^recqfiagni. 

3264 

1 000 

MUtelkValMlfoU. 

6438 

€00 

Terra  Nova. 

5289 

S.  Mchtk. 

1838 

I 

Tremijleri. 

996 

90 

Mem. 

5480 

900 

Fittorta,        (Grande. 

3950 

200 

Mmeroffa^ 

234 

23* 

Terra  Grande  0  Vtu 

1602 

200 

i 

Modica. 

18203 

3400 

Vrzsdni. 

10678 

2000 

Hum 

^4^36 

59963 

^ 

Vol.  II 

G 

gg 

i 
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jUEsrtb^       XVIII.  On  Mmd^^  Oaoh  20.  1687,  {N.  S.)  at  4  oF  the  Clock  in  the 

^!^it%^  Morning  came  a  horrible  Eartbquaki  and  J\&^,  mfh  ^which^Jomg  Houfes  fell, 

•*/ P- Alva-  and  fotnc  Perfons  were  killed  under  the  Ruins. 

4^  n^a^'r      At  5  of  the  Clock  in  the  fame  Morning  was  another  Shake,  with  the  fame 

^  «'•        Noife. 

At  6  of  the  Clock  in  the  aforeCiid  Morning,  when  we  thought  we  had 
been  all  in  Safety,  came  another  Shake  with  great  Fury  and  rufhing  Noife ; 
the  Sea^  with  great  bellowing,  came  beyond  its  Bounds ;  the  Bells  rung  of 
themfelves  ;  and  the  Deftruftion  was  (o  great,  that  no  Building  ftood.  The 
Noife  was  fuch,  that  thofe  in  the  Fields  affure  us,  that  the  Cattle  were  in 
great  Aftonifhment  ;  Callao^  Camte^  Pifio^  Cbanca^j  and  Los  Cborillcs^  are 
all  ruined.  There  are  more  than  5000  dead  Bodies  found,  and  they  find 
more  daily  ;  fo  that  we  know  not  their  Number, 

M  Earths  XIX.  Thc  Inhabitants  of  Jamaica  expeft  an  Earthquake  every  Year,  £sff,. 
^*^iii  ja-  g^^g  QJT  ^^^^  ^^^  of  Opinion,  that  they  follow  their  great  JRains.^  Qnecf 
3687-8. ^jr  them  happened  on  Sundcy  thc  19th  of  ^^*.  i68f,  about  8  in  the  Mornings 
sbin,*^  I  found, in  a  Chamber,  one  Story  high,  the  Cabinets  and  feveral  other  Move- 
*09P»8i«  ables  on  the  Floor  to  reel,  as  if  the  Foundations  of  the  Houfe  had  been. 
raifed.  I  looked  out  at  a  Window  to  fee  what  was  the  Matter,  and  found 
that  the  Pidgeons  and  other  Birds,  in  an  Aviary  hard  by,  were  on  thtir  IVhigs 
in  great  Aftonifliment.  It  came  by  Shocks  ■;  there  •  were  three  of  them 
with  a  little  Paufe  between :  It  lafted  about  a  Minute  of  Time  in  all ;  and 
there  weis  a  fmall  Noife  accompanied  it.  A  Pair  of  Stairs  higher  it  threw 
down  nioft  Things  ofiT  the  Shelves,  and  had  much  more  vifible  BSki&%  than 
below.  This  was  generally  felt  all  over  thc  Ifland  at  the  fame  Time,  or 
near  it ;  fome  Houfes  therein  being  cracked,  and  very  near  ruined ;  others 
being  uncovered  of  their  Tiles :  Very  few  efcaped  fome  Injury  j  aftd  the  Peo- 
ple in  them  were  generally  in  a  great  Confternation,  feeing  them  dance. 
.  The  Ships  in  the  Harbour  at  Part-Royal^  felt  it ;  and  ode,  who  was  Eaftward 
of  the  Ifland,  coming  thither  then  from  Europe^  met  with,  as  he  faid,  at 
the  fame  time,  ari  Hurricane.  One  riding  on  Horfe*"bai:k  was  not  fenfible  of 
it.  A  Gentleman  being  at  that  Time  abroad  in  his  Plantation,  told  me,  he 
faw  the  Ground  rife  like  the  Sea  in  a  Wave,  as  the  Earthquake  paflcd  along> 
and  that  it  went  Northward ;  for  that,  fome  fmall  Time  after  he  had  felt  ir, 
he  law,  by  the  Motion  of  the  Tops  of  thc  Trees  on  Hills,  fome  Miles  diftant, 
that  it  had  then  reached  no  farther  than  that  Place.  •  The  Spainards^  who  in- 
habited .  this  Ifland  and  thofe  neighbouring,  built  their  Houfes  very  low, 
and  they  confiftcd  only  of  Ground-Rooms,  their  Walls  beii^  made  of  Pofts, 
which  were  as  much  buried  under  Ground  as  ftood  ^bpve,  on  purpofe  to  a- 
void  thc  Danger  which  attended  other  manner  of  Building,  from  Earths 
quakes.  And  I  have  feen  in  the  Mountains  afar  off  bare  Spots,  which,  the 
Inhabitants  told  me,  were  the  Effefts  of  Earthquakes  throwing  down  Pare  of 
die  Hills,  which  continued  bare  and  fteep. 

'  XX. 


XX.  I.  The  ttrn\^W Earthquake  v/hich  happened  Jtine  f.  i6gT,  betwfccn  ^J/^tj. 
\t  and  12  of  the  Clock  atNoonilhookdowti  and  drowned  9  tenriis  of*  the  SScayTegi. 
Town  of  Port-Royal  iti  two  Minutes  Time  ;  amd  all  by  the  fflharf-Jide  in  left  ^^^^-  -  ^  ■ 
than  one:  Very  few  efcaped  there.    J  lOft  all  my  Pedple  and  Goodfs,*  my  "'*°^'^"  ^* 
Wife  and  two  Men,  Mrs.  S.^nd  hef  Daijghter:  One  White  Maid  efcaped-; 
who  gave  me  an  Account,  that  her  Miftrcfs  was  in  her  Clofet,  two'  Fair  of 
Stairs  high,  and  Ihe  was  fent  into  the  Garret,  where  was  Mrs.  S,  and  het 
Daughter,  when  (he  felt  the  Earthquake,   and   bid  her  take  up  her  Ghiki, 
and  run  down  ;  but  turning  about,  met  the  Water  at  the  Top  of  the  Garret 
Stairs:  for  the  Hbufe  funk  downright,  and  is  now  neaf^o  Foot  under  Wa- 
ter.    My  Son  and  I  went^that  Morning  to  Dguania ;  the  Earthquake  took 
us  in  the  Mid-way  betweea  that  and  Port-Rojal,  where  we  were  near  being 
b\rerwhelmed  by  a  Iwift  rolling  Sea,  6  Foot  above  the  Surface,  without  any 
Wind  i  but  it  pleafed  God  to  lave  us,  being  forced  back  to  Uguania,  where 
I  found  all  Houfes  even  with  the  Ground ;  not  a  Place  to  put  one's  ITead 
in,  but  in  iVl?^r^- Houfes.     Tht  Earth  continues  (7«w^.  20.)  to  fhake  5  or  6 
limes  in  24  Hours,  and  often  trenabjing.     Great  Part  of  the  Mountiains  fell 
down,  and  fall  daily.     I  pray' God  divert  thofe  heavy  Judgments  wKich'ftifl 
threaten  us.  '  .  ' " 

2.  We  have  had  a  very  grdat  Mortality  fince  the  Great  Earthquake  {tot  ^t  j?jr .  - .  it. 
have  little  ones  daily, )  almoft  half  the  People,  thit  efcaped  at  Pdri'Rtyal\ 

are  fince  dead  of  a  Malignant  Fever,  from  Change.' of  Air,  'Wanc^cf  di^ 
Houfes,  warm  Lodging,  properMedkihcs,  and  otiier  Conveniences.  Sep^ 
temher  i.  1692.  .'..** 

3.  A  great  Part  of  Port-Royal  is  funk ;  that,  where  the  Wharfs  were/  is  now  Jjr—  -  -  ib, 
fome  Fathomsof  Water :  All  the  Street  where  the  Church  ftood  is  overfimed^  '•  ^^' 
that  the  Water  ftands  fo  high  as  the  upper  Rooms  of  thofe  Houfes  which  ^i-e 
Handing.     The  £^/i&,  when  it  opened,  fwallowed  up '  People,    and  they 

rofe  in  of  her  Streets ;  Ibme  in  the  Middle  of  the  Harbour,  and  yet  were 
fevcd  ;  though  at  the  fame  tinie  I  believe  there  was  16ft  about  2000,  Whites 
and  Blacks.     At  the  North  above  1000  Acres  of  Land  funk,  and  13  People    • 
with  it.     All  our  Houfes  were  thrown  down  all  over  the  Ifland,  that  we  were 
forced  to  live  in  Huts.     The  two  great  Mountains,  at  the  entring  into  16 
MikWdlk^  fell,   and  met,  and  ftopt  the  River,  that  it  was  dry  from  that 
Place  to  the  Ferry  for  a  whole  Day^   and  vaft  Quantities  of  Fi(h  taken  up, 
which  was  greatly  to  the  Relief  of  the  DiftrefTed.     At  Tello'd^s  a  great  Moun- 
tain fplit,  and  fell  into  the  level  Land,  and  covered  feveral  Settlements,  and 
dcftroyed  19  White  People.     One  of  the  Perfons,  whofe  Name  was  Hapkins^ 
had  his  Plantation  removed  half  a  Mile  from  the  Place  where  it  formerly 
ilood,  and  now  good  Provifions  grow  upon  it.  Of  all  Wells,  from  one  Fa*- 
thora  to  6  or  7,  the  Water  flew  out  of  the  Top,  with  the  great  Motion  of 
the  Earth.  Since  it  has  continued  (haking,  fometimes  two  or  three  times  in 
a  Day;  foat  Night,  fometimes  more,  fometimes  left;  but,  God  be  praifed, 
they  are  but  fmall.    Our  People  fettled  a  Town  at  Uguania-fide,  and  there 
arc  about  500  Graves  already,  and  People  arc  every  Day  a  dying  ftill,    Sept. 
20.  1692. 

G  g  g  a  4.  Be- 
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jy^.,..».  ^  Between  elcvea  and  twelve  a-Clock  we  fejt  Ac  Tavern  (where  F 
th^  was)  ihake,  and  iaw  the  Bricks  begin  to  rife  in  the  Floor^  and  at  the 
fame  Inftant  heard  one  in  the  Street  crv,  A»  Earthfudu^  Imniedia.tel7  we 
nin  out  of  the  Houle»  where  law  all  Peoplp  with,  liftcd-up  Hands-  beg- 
ging God's  Affiftance.  We  continued  running  up.  thcStrcet^^  whilftoa 
cither  Side  us  we  faw  the  Houfes,  fome  fwallowed  up^.  others  thrown  on 
Heaps  i  the  Sand  in  the  Street  rofe  like  the  Waves  in  the  Sea,  lifting  up  all 
Perlbns  that  flood  upon  it9.and  immediately  dropping  down  into  Pits»  and  at 
theiame  Inftant,  a  Flood  of  Waterbreakingin,  and  rolling  thofe  poor  Souls 
over  and  over;  fome  catching  hold  of  Beams  and  Rafters  (^  Uoulev  others 
were  found  in  the  Sand  that  appeared, ,  when  the  Water  was  drained  aw^y^ 
with  their  Legs  and  Arms  out;. we  beholding  this  difmal  Sight:  The  fmall 
Piece  of  Ground,,  whereon  i6  or  1 8  of  us  ftood  (God  be  praifed j  did  not  0nk. 
As  foon  as  the  violent  Shake  was  over, every  Man  was  defirous  to  know  if 
any  Part  of  his  Family  were  left  alive.  I  endeavoured  to  go  towards  m^ 
Houfe  upon.the  Ruins  of  the  Houles,  that  were  floating  upon  the  Water, 
but  could  not  :  At  length  I  got  a  Canoa^.  and  row'd  up  the  great  Sea-Iidc 
cowards  my  Houfe,  where  I  faw  feveral  Men  and  Women  floating  upon  the 
Wreck  out  to  Sea ;  and  as  many  of  thenva*  I  could,  I  took  into  the  Btor,  ancj 
ftill  rowed  on,  till  I  came  where  I  thought  my  Houfe  had  ftood,  butcould  hear 
pf  neither  my  Wife  nor  Family.  Next  Morning  I  went  from  one  Ship  to 
another^,  till  at  length  it  plea&d  God  that  I  met  with  my  Wife  and  two  of . 
my  Negroes.  She  told  me,  when  ihe  felt  the  Houle  ihake  fhe  ran  out,  and 
called  all  the  Houfe  to  do  the  fame :  She  was  no  fooner  out^  but  the  Sand 
lifted  up,  .and  her  Nsgro  Woman  graiping  about  heri.  they  both  dropt  into 
the  £9r;&.  together  >  and  at  the  fame  inftant  the  Water  coming  in  rolled 
them  over  and  over».  till  atJength  they  catchedhoW  of  a  Beam*  where  they 
hung  till  a  Boat  came  from  a  Sfan^  Veflel  and  took  them  up« 

The  Houfcs  from  the  Jews-ftreet  End  to  the  Br£afi'Work  were  all  fliaked 
down,.fave  only  8  or  ip,  that  remained  from  the  Balcony  upwards  above 
Water :  And,  as  foon  as  the  violent  Earthquake  was  over,  the  Watermen  and* 
Sailors  did  not  ftick  to  plunder  thofe  Houies ;  and   in  the  Time  of  their 
Plunder  one  or  two  of  them  fell  upon  their  Heads^  by  a  fecond  E^tbqtfokey. 
where  they  were  lo&. 

As  foon  as  the  violent. Shake  was  over  the  Mbiftcr  defired  aU  People  to. 
join  with  him  uv Prayer ;  and  amongft  them  were  feveral  Jewj  that  kneeled, 
and  anfwered  as  they  did  i.;nay,  J  heard  one  fay,,  they  were  heard  to  call 
upon  Jefm  Cbrift  :  A  Thing  worth  Qbfcrvation !  / 

Several  Ships  and  Sloops  were  overfet,  and  loft  in  the  Harbour :  Amongft 
the  refli  the  Swan  Frigai,  thdit  lay  by  the  Wharf  tocareen,  by  .the  violent 
Motion  of  the  Sea,  and  finking  of  the  Wharf,  was  forced  oyer  the  Topsot 
many  Houfes ;  and  paffing  by  the  Houfe  where  my  Lord  Puke  lived.  Part 
of  it  fell  upon  her,  and  beat  in.  her  Round  Houfe: -She  did  not  overfet,  but 
:helpcd  fome  hundreds  in  faving  their  Lives. 

As  to  the  Hre-BaUi yyvbkh  you  heard  were  feenvin  the  Air,  it  was  a  great 
JBalfhood ;  but  a  great  and  hideous  Rumbling  was  heard  in  the  Mountains,, 

infotnuch 
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infiunoch  that  it  fi%hted  many  Negroes  that  bad  been  ivn  away  fiune 
Months  from  their  Mafters,  and  made  them  come  home. 

The.  fFaUr^  that  ^ued  from  the  SaU-Pan-Hills^  forced  io  Paflage  in,  I  be- 
lieve 20  or  30  ievera]  Places,  fbme  more  forcibly  than  others :  For  in  8 
or  10  Places  it  came  with  that  Violence,  that  had  io  many  Sluices  been, 
drawn  up  at  once,  they  could  not  have  run  with  greater  Force,  and  moft  of 
them  6  or  7  Yards  high  from  the  Foot  of  the  Hill :  3  or  4  of  the  leaft  of 
them. we  ob&rved  were  near  10  or  12  Yards  high  in  the  Mountain.  We 
ufted  the  Water  in  mod  of  the  Places,  and  found  it  to  be  bracki(h.  It  con- 
tinued running  that  Afternoon,  all  Night,  and  till  next  Morning  about  Sun^ 
life,  at  which  time  the  Sali^Pans  were  quite  overflowed. 

The  Mountains  betwixt  Spansfib-Town  and  1$  MkWalk^  as  the  Way  lies, 
alons  the  River,  if  youreniember,  about  themid^way  they  are  almoft  per<» 
peodxcular,  cfpeciaUy  oa  the  other  Side  the  River  ^  thofe  two  MmnUUns  in 
the  wkni  Sbah  of  the  Earthquake  ]om/^A.  together,  which  ftopt  the  Paflage 
of  the  River,  and  forced  it  to  feek  another,  which  was  a  ^eat  Way  in  and- 
oat  amongft  the  Woods  and  t^iw^m's  v  for  (as  I  have  heard  by  feveml  Hands) 
it  was  8  or  9,Days  before  the  Town  had  any  ndief  from  itrlnibmuch  that,,, 
before  it  came,  the  People  were  in  thoughts  of  removing  into  the  Country ,^ 
concluding  it  had  been  funk  as  Fort-Royal  was^    The  Mimtms  along  the  / 

River  are  {o  thrown  on  Heaps^ .  that  all  People  are  forced  ta  go  by  Guanaboaf 
to  t\it  16  MSe-fTalk. 

Mr»  £^i^  (who  with  his  Wife  had  a  miracttlous  Efcape)  told  uSf  .that^ 
that  Aftemoen,  coming  to  his  Plantations,  he  found  the  Ground  opened  inr 
ieveralPlaces ;  and  in  one,  two  Cows  were  dropt  in  and  fmothered. 

The^^^^li&^r  was  much  hotter  after  the  Earthquake  than  bciore  y  and  Si^ck 
an  innumerable  qqantity  of  Mufquttoer^ .  that  the  like  was  never  ieen  fince  tbq  * 
Inhabiting  of  the  Ifland. 

The  JMountains  at  HUsws  far'd  no  better  than  thofe  of  16  Mk-wi^-^  a 
gyeat  Part  of  one  of  theni  falling  down  drove  all  the  Trees  before  it,  and 
at  the  Foot  of  the  Mmntain  there  wa$  a  Plantation  that  was-  wholly  over- 
thrown, and  buried  m  it. 

The  Mountains  in  Uguania  fell  in  feveral  Places,  and  in  fomc  very  fteep*  .  ib.  p.  ss. 
The  Water  in  the  Streets  in  Port-Royal  did  not  fpout  up  as  you  have  heard, 
but  in  xbe  violent  Shah  the  Sand  cracking  and  opening  in  feveral  Places  where 
People  .flood, ,  they  finking  into  it,  the  Water  boiled  out  of  the  Sand^  that 
covered,  many  and  iaved  others. 

5.  The  Year  1692  bcg^^n  in  J^iw^/V^;  whh  very  dry  and  hot  Wcathcr„  ^ — ~^ 
which  continued  till  A%,  when  there  was  very  blowing  Weather  and  miuch  ud^nlT' 
Rain  Jill  the  End  of  the  Month ;  from  which  Time,  till  the  Earthquake  hap-  J^\^/"  * 
pened,  *twas  excefSve  hot,  cajlm  and  dry  5  and  on  Tuefdof  the  y^oijune^  ^ 

about  40  Minutes  paft  11  in  the  Forenoon,  it  being  then  a  very  hot, 
clear, .  Sun-fhine  Day,  fcarce  a  Cloud  to  be  feen  in  the  5*y,  or  a  Breath  of 
Air  to  be  felt,  happened  that  Great  Sbakey  fo  fatal  to  this  Place,  and  to  the 
whole  .Ifland. . 
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'  It^lxigatf  wUH  a  fmall  trembling,    f6  as  to  make  People  think  there  wai 
an  Earthquake^   which  Thoughts  were  immediatehy  confirmed  by  a  fecond* 
5*^^'fomething  ftronger,  accompanied  all  the  while  with  a  Holhtv  Rumbling ^ 
Noifcy  almoft  like  that  of  Thunder,    which  made  them  begin  to  run  out  of 
their  Houfes.     But  alas  1  this  was  but  Ihorc  Warning  for  them  to  provide  foir' 
their  Safety  5  for  at  the  Heels  of  this  fccond  came  the  Third  Violent  Sbake^ ' 
which  in  lefe  than  a  Minute's  Time  (it  continuing  near  a  Minute)  Ihook  the 
very  Foundation  of  Port-Royal  in  fuch  a  Sort,  that  I  believe  3  Parts  in  4  of  the 
Houfes  and  the  Ground  wherdon  they  flood,  'and  mofl  Part  of  thofc  who 
inhabited  them,  all  funk  at  once  quite  under  Water;  and  on  the  Place  which 
was  left,  and  is  now  ftanding,  (hook  down  and  fliatter'd  the  Houfes  in  fo 
violent  a  Manner,  that  at  our  Landing  it  looked  more  like  a  Heap  of  Rub- 
bi(h,  than  any  thing'elfe;  there  being,  I  believe,  fearceone  Houfc  in  ten 
left  ftanding,  and  thofc  fo  crack'd  and  (hatter'd,  that  few  of  them  were  fir,- 
or  thought  fafe  to  live  in,  and  ftand  now  {July  3.  1693)  empty.     All  thofe 
Streets  which  were  next' the  Ff^ater^'  tov92Lrd$  tht  Harhour-fiae^  where  there 
were  excellent  Wharf s^  clofe  to  which  Ships  of  700  Tun  might  lie  and  deliver 
their  Loading,' where  were  tfie  beft  Stord-Houfes  and  Conveniencics  for 
Merchants,  where  were  brave  ftately  Buildings,  where  the  Chief  Men  of 
the  Place  lived,  and  which  were  in  all  Refpefts  the  principal  Parts  of  Port- 
Royal,  now  IJe  in  4,  6,  or  8  Fathom  fFater.  That  Pare  which  is  now  ftanding 
IS  Part  of  the  End  of  that  Neck  of  Land  which  runs  into  the  Sea,  and  makes 
t\\\i Harbour  (at  the  Extremity  of  which  ftands   the  Fort ^  not  Jbook  down, 
but  much  Jhatter*d  by  the  Earthquake)  and  is  now  a  perfeft  Ifland  ;  the  whole 
Neck,  of  Land,  from  the  Fort  of  Port-Royal  now  ftanding  to  the  PaUifadoes^ 
or  other  End  of  P^rt-Royal  towards  the  Land  (which  is  above  a  Quarter  of  a    ■ 
Mile)  being  quite  difcontinued  and  loft  in  the  Earthquake ;  and   is  now  alfo 
with  all  the  Houfes,  which  ftood  very  thick  thereon,  quite  under  Water: 
AH  which  Part  or  Neck  of  Land  (which  is  difcontinued)  as  alfo  all  the  other 
Parts  of  this  Place  which  funk^  were,  for  what   I  can  learn,  nothing  but 
perfeft  Sands  ;  and,  by  the  People  driving  down  Timber  and  Wharfing, 
fc?^.  were  by  little  and  little  gained  in  time  out  of  the  Sea^  which  now  has" 
at  once  recovered  all  again. 

Capt.  Hals  and  fome  others  fay,  that,  when  they  came  hither  with  Vena- 
MeSy  the  Place,  whereon  Port-Royal  was  fince  built,  was  like  one  of  the  Keys 
or  little  Iflands  that  lie  off  this  Harbonr  (which  by  the  Way  are  all  ftanding) 
but  continued  by  a  fmall  Ridge  of  Sand,  which  then  juft  appearfd  above 
Water,  with  the  other  Part  of  the  Neck  of  Land,  and  I  believe  there  is  now 
as  much  Ground  left  ftanding  as  then. 

-  ^nd  one,  who  had  been  there  fome  Years  before  under  one  Jack/on  (who 
took  and  plundered  St.  Jago,  &c.)  and  returned  with  Venables,  told  Capt.  Hals 
at  his  coming  hither,  that  the  Point  or  Place  now  ftanding,  when  he  was  here 
before  under  the  faid  Jackfon,  was  wholly  feparated  from  the  Land  by  the  Sea 
(as  it  is  at  this  Time  5  )  and,  pointing  to  the  Ridge  of  ^^W  above-mention'd, 
fiid.  That  did  not  appear  when  I  was  here  before.  This  is  very  probable  i 
for  already,  fince  the  Earthquake,  the  Sandy  Ground  at  the  PaUifadoes,  or  other 
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Side,  hath  sained  from  the  5'^^^  feveral  Acres.  On  this  Sanif  Neck  of  Land 
did  People  build  great  heavy  Brick-Houfes ;  whofe  Weight  upon  fo  49^^/^  a 
Foundation  may  be  fuppoied  to  contribute  much  to  their  downfall ;  for  the 
Ground  gave  way  as  far  as  the  Houfes  ftood  only,  and  no  further ;  Part  of 
the  Fort  and  the  Pallifadoes^  at  the  other  End  of  the  Hou(es,  (landing. 

This  Part  of  Pori-Royal,  which  is  now  (landing,  is  faid  to  (land  upon  a 
Rock :  But  alas  !  the  ftrange  Rents  and  Tearings  of  the  Mountains  here  (uf- 
ficiendy  evince,    that  Rocks  and  Sands  are  equally  able   to  withftand  the 
Force  of  a  f^olent  Earthquake.     If  this  Place  be  nothing  but  Sand  (as  Ibme 
would  have  it,  that  are  its  no  WelKWi(hers)  it  feems  ftrange  that  the 
Force  of  the  Earthquake  did  not  diffipate  and  di(folve  the  very  Foundation 
of  it,  and  that  it  did  not  fall  to  Pieces  and  fcatter  under  fFater^  as  the  reft  of 
the  Place  did  ;  for  the  Shake  was  fo  violent,  that  it  threw  People  down  on 
their  Knees,  and  fometimes  on  their  Faces,  as  they  ran  about  the  Streets  to 
provide  for  their  Safety ;  and  it  was  a  very  difficult  Matter  to  keep  one's 
Legs.     The  Ground  heaved  and  fwclPd  like  a  rolling  fwelling  Sea^y  (*tisa 
ftrange  Comparilbn ;  but,  every  Body  here  ufing  it,  I  venture  to  do  fo  like- 
wife)  by  which  means  fcvcral  Houfes  now  ftanding  were  Ihuffled  and  moved 
Ibme  Yards  from  their  Places.     One  whole  Street  (a  great  many  Houfes 
whereof  are  now  al(b  ftanding)  is  faid  to  be  twice  as  broad  now  as  before  the 
Earthquake  \  and  in  many  Places  the  Ground  would  crack,   and  open  and 
ftut,  quick  and  faft :  Of  which  fmall  Openings  I  have  heard  Major  i&/^and 
others  fay,   they  have  feen  2  or  3  Hundred  at  one  Time  ;  in  fomc  whereof 
many  People  were  fwallowed  up ;   fome  the  Earth  caught  by  the  Middle, 
and  iqueezed  to  death  ;    the  Heads  of  others  only  appeared  above  Ground  j 
(bme  were  fwallowed  quite  down,  and  caft  up  again  with  great  Quantities  of 
Water;  others  went  down,  and  never  were  more  Icen:  Thefe  were  the 
(malleft  Openings.  Others,  that  were  more  large,  fwallowed  up  great  Houles ; 
and  out  of  Ibme  Gapings  would  i(rue  forth  whole  Rivers  of  PFater^  fpouted 
up  a  great  Height  into  the  Air,  which  (cemed  to  threaten  a  Deluge  to  that 
Part  of  Port-Royal  which  the  Earth  feemed  to  favour,  accompanied  with  ill 
Stenches  and  offenfive  Smells:  By  means  of  which  Openings,  and  the  Va- 
pours at  that  Time  belch'd  forth  from  the  Earth  into  the  Ar^  the  Sky,  which 
before  was  clear  and  blue^  was  in  a  Minute's  Time  become  dull  and  red- 
dilh  C  as  I  have  heard   it  compared  often)  like  a  red-hot  Oven.     All  thefe 
dreadful  Circumftances  occurring  at  once,  accompanied  all  the  while  with 
prodigious  loud  Noifes  from  the  Mountains j  occaGoned  by  their  Falling,  6?r. 
and  alfoa  hollow  Noife  under  Ground,  and  People  running  from  one  Place 
to  another,  with  Fear  lobking  like  fo  many  Ghofts,  and  more  refembling 
the  Dead  than  the  Living,  made  the  whole  fo  terrible,  that  People  thought 
the  Diflblution  of,  the  whole  Frame  of  the  World  was  at  hand.   Indeed  'tis 
enough  to  raife  melancholy  Thoughts  in  a  Man  now,  to  fee  the  Chimneys  and 
^ops  of  fome  Houjes^  and  the  Mafts  of  Ships  and  Sloops ^  which  partook  of  the 
fame  Fate,  appear  above  Water ;  and,  when  one  comes  firft  afliore,  to  fee 
fo  many  Heaps  of  Ruins^  many  whereof  by  their  largenels  fhew,  that  once 
there  had  ftood  a  brave  Houfe  ^  to  fee  fo  many  Houfes  lhatter*d,  fome 
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half  fallen  dowti,  die  feft  defolatc  aiid  wilhoilt  lohaHfiAts  (to  fee  Wtofe 
Houfes  have  teen  fwallowed  up,  fome  appcarihg  half  above  Ground,  and  of 
others  the  Chimneys  only  ;  but  above  all  to  ftand  on  the  Sea-fliorc,  and 
to  Iwk  ov^r  that  Part  of  the  Neck  of  Land,  which  for  above  a  Quarter  of 
a  Mile  was  fwallowed  up;  there,  where  once  brave  Streets  of  fbtely  Houfes 
{k)od,  appearing  now  nothing  but  Water,  except  here  and  there  a  Chimney, 
and  fome  Parts  and  Pieces  of  Houfes,  ferving  only  to  mind  us  of  their  fad 
Misfortune. 

And  the*  Port'Rpyal  was  fo  great  a  Sufferer  by  the  Martbjuaht  yet  it  left 
more  Houfes  (landing  there,  than  in  all  the  Ifland  befides.     It  was  fo  vio- 
lent in  other  Places,  that  People  could  not  keep  their  Leg^,  but  were  vio- 
lently thrown  down  on  rhe  Ground,  where  they  lay  on  their  Faces  ^ith 
their  Arms  and  Legs  fpread  out,   to  prevent  being  tumbled  and  thrown 
about  by  the  incredible  Motion  of  the  Earib^  like  that  atis  the  general  Com- 
parifon  of  a  great  Sea.  It  fcarce  left  a  Planter's  Houfeor  Sugar- Work  ftand- 
iflg  all  over  the  Ifland.     I  think  it  left  not  a  Houfe  fbmding  at  Paffage^Fmrt^ 
and  but  one  in  all  Hgtumia^  and  none  in  Sl  Jago^  except  a  few  low  Houfes 
built  by  the  vrzrf  Spaniards.     And  'tis  not  to  be  doubted,  but  that,   had 
there  been  500  or  5000  Towns  in  Jamaica^  the  Eartbfuaki  would  have  ruin'd 
every  one.     In  feveral  Places  in  the  Country  the  Earth  gaped  prodig^ouQy  : 
On  the  North'fide  the  Planters  Houfes,  with  the  grcateft  Part  of  their  Plan- 
tations Cand  the  Planters  Houfes  are   not  very  near  to  one  another)  were 
/wallowed^  Houfes,  People,  Trees,  all  up  in  one  Gape ;  inftead  of  which  ap- 
peared for  foine  time  after  a  great  Pool  or  Lake  of  Water,  covering  above 
1000  Acres,  which  is  lince  dried  up,  and  now  is  nothing  but  a  loofe  Sand 
or  Grai^ly  without  any  the  lead  Mark  or  Sign  left,  whereby  one  may  judge 
that  there  ever  had  flood  a  Tree,  Houfe,  or  any  thing  elfc.     In  Chrendm 
Precinft  the  Earth  ^aped  and  fluted  up  with  a  prodigious  Force  great 
Quantities  of  fVater  into  the  Air,  about  12  Miles  from  the  S^a  j  and  all  over 
the  lOand  there  were  abundance  of  Gapings  or  Openings  of  the  Earthy  many 
thoufands  i  Marks  of  many  whereof,  which  upon  their  clofing  they  left 
behind  them,  any  one  cannot  chufe  but  fee  that  goes  into  the  Country ; 
and  I  have  feen  feveral.     But  in  the  Msmtains  are  laid  to  be  the  moft  vio- 
lent Shakes  of  all',  and^tis  a  generally  received  Opinion,  that  the  nearer  to 
,the  'Mountains  the  greater  the  Shake  \  and  that  the  Caufe  thereof,  whatever 
it .  is,   lies  there.    Indeed  they  are  ftrangely  torn  and  rent,   inibmuch  that 
they  feem  to  be  of  quite  different  Shapes  now  from  what  they  were  j  clpccial- 
ly  the  Blue^  and  other  Higbeft  Mountains^  which  feem  to  be  the  greateft  Suf- 
ferers; which,  during  the  Time  of  the  firil  great  Shake^  and  as  long  as  die 
igreat  Shakes  continued,  which  was  above  two  Months  after  the  firft  Shake j 
(during  which  Time  the  Shaka  came  very  ftrong  and  thick,  ibmedmes  t  ot 
3  in  an  Hour)  bellowed  out  prodigious  loud  Noijis  and  Eccboings. 

Not  far  from  Telkws^  Part  of  a  Mountain^  after  having  made  feveral  Daps 
otMyuesy  overwhelmed  a  whole  Family,  and  a  great  Part  of  a  Plantation, 
lying  a  Mile  off:  and  a  \ds^High  Mountain,  near  Portmoraut^  near  a  Day's 
Journey  over,  is  faid  to  be  qa\tQ /wallowed  up  ;  and,  in  the  Place  where  it 
ftood)  there  is  now  a  great  Lake  of  4  or  5  Leagues  over« 
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In  the  Bbu  Mmntain^  and  ks  nigh  Neighbours^  from  i;ifhence  came-  thofe 
dreadful  Roarings,  -terrible  and  amazing  to  all  th^c  heard  them,  may  be' 
teafonably  luppofcd.to  be   many . ftrange  Alterations  of  the  like  Nature  : 
But  thofe  wild,  defert  Places,  b^ng  very  rarely  or  never  vifiied  by  any 
t)ody,  not  by  Negro's  themfelves,  wc;arc  yet  ignorant  of  what  happened  thcre^ 
But  whereas  they  ufed  to  afford  a  fine  green  Profpect,  now  one  half  Part  o£ 
them  at  Icaft  feemed  to  be  wholly  deprived  of  their  natural  Verdure.  There 
one  may  fee,  where  the  Tops  of  great  Mountains  have  fallen,  fweepiiig  down 
all  the  Tr6es,  and  every  Thing  in  their  Way,  and  making  a  Path  quite  from 
Top  to  Bottom  ;  and  other  .Places^  which  feemed  to  be  peeled,  and  bare,  a 
Mile  together :  which  vaft  Pieces  of  Mountains^  with  all  the  Trees  thereon,- 
falling  together  in  a  huddled  and  confuled  Manner,  flopped  up  molt  of  the 
Rivers  for  about  24  Hours,    which   afterwards  having  found  out  new  Pal- 
iages,  brought  down  into  the  Sea,  and  this  Harbour,  levcral  hundred  thou^ 
land  Tun  of  Timber,  as  I  have  heard  computed  from  the  moft  knowing 
People  there,    which  vfbuld  fometimes  float  into  the  Sea  in  (iich  prodigious 
Quantities,  that  they  looked  like  moving  Iflands^.     I  have  feen  federal  of 
thofe  large  Trees  on  this  Shore,  all  deprived  of  their  Barks  and  Branches,  and 
generally  very  much  torn  by  the  Rocky  Paflages,    through  which,  by  the 
force  of  a  falling  Stream  and  their  own  Weight, .  they  might  be  fuppofcd  to 
be  driven.    One  great  Trunk  of  a  Tree  particularly,  I  have  feen  amongft 
the  reft  fo  (queeaed  as  a  Sugar-Cane  after  it  had  paflfcd  the  MilK     Some  are 
of  Opinion  that  the  Mountains  are  funk  a  Jittle,  and  are  not  fo  high  as  they 
were  ;  others  think  the  whole  Ifland  is  funk  fomething  fay  the  Earthquake. 
P^t'Royal  is  faid  to  htfmk  a  Foot,  and  in  many  Places  in  Liguania^  I  have 
been  told,  are  Wells  which  require  not  fo  long  a  Rope  to  draw  Water  out  of 
them  now,  as  before  the  Earthquake^  by  2  or  3  Foot. 

In  this  Harbour  in  Port-Royal  at  the  Time  of  the  Great  5hake  (though  the 
Seas  were  very  calm)  was  fuddenly  raifed  fuch  a  ftrange  Emotion  in  the 
Water,  that  immediately  it  fwelled,  as  in  a  Storm,  great  large  Waves  ap- 
pearing on  a  fudden  rolling  with  fuch  a  Force,  that  they  drove  moft  Ships 
(if  not  all)  in  the  Harbour  from  their  Anchors,  breaking  their  Cables  in  aa 
Inftafit  \  but  this  was  ibon  over,  and  in  a  little  Time  all  was  fmooth  again., 
One  Capt.  Phips  told  me,  that  he  and  another  Gentleman  happened  at  the 
Time  of  the  Earthquake^  to  be  in  Uguania  by  the  Sea-fide  ;  and  that  at  the 
Tirac  of  the  Great  Sbake^  the  Sea  retired  from  the  Land  in  fuch  Sort,  that 
for  2  or  3  hundred  Yards  the  Bottom  of  the  Sea  appeared  dry,  whereon  they 
iaw  lie  feveral  Fi(h,  fomc  whereof  the  Gentleman  who  was  with  him  ran 
and  took  up^  and  in  a  Minute  or  two's  Time  the  Sea  returned  again,  and'ovcr* 
fiow^d  great  Part  of  the  Shore.     AxTaUb&ttfe  the  Sea  is  faid  to  retire  above  1 

*Tis  thocight  there  were  loft  in  all  Parts  of  the  Ifland  tOoo  People,  and 
had  the  Shake  happened  in  the  Nighty  very  few  would  have  efcaped  alive. 

Since  my  Arrival  here  I  have  felt  feveral  Shakes^  the  firft  and  greatefl 
whereof  was  on  GoodFrsdof^  1693,  it  lifted  me  complcatly  off  my  Chair, 
ftnd  fee  me  ^b  my  Legs^  and  was  laid  to  be  a  ImaU  Shake :  But  I  did  not  thei^ 
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hear  the  Noife  (minding  Ibmetbing  elfe)  which  always  immediately  fbrehinft 
or  rather  accompanies  it ;  but  I  have  fince  felt  fevcral  lc6  Stakes^  and  heard 
the  Ni^fe  often,  which  is  very  leHid,  and  may  be  caGly  taken,  by  thofe  not 
ufed  to  hear  it  for  a  ruffling  Wind,  or  for  a  hollow  rumbling  Thunder  ; 
bat  hath  fome  puffing  Blafts  peculiar  to  itfelf,  and  are  moft  like  thofe  of 
a  Matck  made  of  Brimfione^  when  lighted,  but  in  a  much  greater  Degree, 
and  inch  as  a  large  Magazine  of  Brin^onermy  be  (iippofed  to  make,  when 
on  fire.  It  is  obfervable,  that  every  fmall  Shake  is  felt  on  Ship-board  as 
fcnlibly  as  on  Shore,  the  fFater  ihaking  as  well  as  the  Land. 

It  is  likewife  obferved,  that  in  windy  Weather  there  never  comes  a  Sbah^ 
but  in  very  calm  Weather  it  is  always  expedted.  This  Obfcrvation  hath 
beld  trae  in  every  Sbake^  that  hath  happened  fince  the  fir  ft  great  one. 

•Tis  obferved,  that  after  Rain,  they  are  generally  fmarter  than  at  other 
times ;  which  may  be  from  the  (hutting  up  of  the  Pores  of  the  Earib^  where- 
by the  Force  is  more  pent  in,  and  hach  not  lb  free  a  Pafiage  as  to  perfpire 
and  fpend  itfelf,  &r. 

SMkes  often  happen  in  the  Country,  not  felt  at  Port-Rayah  and  fome- 
times  are  felt  by  thofe  that  live  in  and  at  the  Foot  of  the  Mountains^  and  by 
no  body  elfe. 

*Tis  obferved,  that  fince  the  Earthquake ^  the  Land-Breezes  often  fail  us, 
and  inftead  thereof,  the  Sea-Breezes  often  blow  all  Night  5  a  Thing  rarely 
known  before,  but  fince  common. 

In  Part'Royaly  and  in  many  Places  all  over  the  Ifiand,  much  Su^>bureous 
Combuftible  Matter  hath  been  found,  fuppofed  to  have  been  thrown  out, 
upon  the  openmg  of  the  Earthy  Which  upon  the  firft  touch  of  Fire  would 
flame  and  burn  like  a  Candle. 

St.  Chri/iopbersy  one  of  the  Carihee'IJlandsy  was  heretofore  much  troubled 
with  EarthptakeSy  which  upon  the  Eruption  of  a  great  Mountain  there  of 
Combuftible  Matter,  which  ftill  continues,  wholly  ceafed,  and  have  never 
been  felt  there  fince :  Wherefore  many  expeft  fome  fuch  Eruprion  in  Ibmc 
of  the  Mountains '  here,  though  we  hope  there  is  no  Necelfity  for  it ;  the 
Shakes  having  been  obferved  to  lofc  their  Force,  and  to  become  weaker  and 
weaker  ever  fince  the  firft  fatal  one  ;  and  *tis  now  fo  long  fince  we  have 
heard  any,  except  now  and  then  one  fb  weak  as  fcarce  to  be  felt,  that  we 
have  great  hopes  they  will  now  quite  ceafe. 

After  the  great  Sbake^  thofe  People  that  efcaped,  (as  many  as  could)  got 
on  board  the  Ships  m  the  Harbour,  where  many  continued  above  2  Months 
after  ;  the  Shakes  all  that  time  being  fo  violent,  and  coming  fo  thick,  fome- 
times  two  or  three  in  an  Hour^s  time,  accompanied  with  frightful  Noifes, 
both  from  under  the  Earthy  and  from  the  continual  falling  and  breaking  of 
the  Mouniainsy  that  they  dared  not  come  afhore.  Others  went  to  the  Place 
4aXVA  Kingftown  (or  by  others  Ktllkown)  where,  fi'om  the  firft  clearing  of  the 
Ground j  and  from  bad  Accomodations,  the  Huts*  built  with  Boughs, 
ttnd  not  fufficient  to  keep  out  Rain,  which  in  a  great  and  anunufeal  Man** 
net  folldwed  the  Eartbqtiokej  lying  wet,  and  wanting  Medicines,  and  all 
Conveniences^  &c.  they  died  miferaUy  in  Heaps.  Indeed  there  was  a  ge- 
neral 
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ftfir^  iichfefs^  itippofed'  t6  ptcxsecd  from  the  hurtful  Vapoufs  bcidied'fi^om 
the  mwy  Openings,  of  the  EarJk)  all  over  the  Idand^  fo  general  that  few 
Reaped  being  Sick  \  and  'tia  thought  it  fwept  aivay  in  many  Parts  o£  the 
ifland)  3000  Souls  j  the  greateft  P^rt  from  Kingftown  only,  yet  an  unhealthy 
Place.  Be(ide$  the  great  Quantities  of  dead  People  floating  from  one.  Side  . 
of  the  Harbouf  to  the  other,  as  the^^^i  and  Land-Breezes  blew.then^  fome- 
lioies  lod  or  200  in  a  Heap,  may  be  thought  to  add  fomething  to  the  Un- 
bealtbfubufs  of  that  Place.    Jufy  3.  1693. 

6.  Moft  of  the  Ships  loft  their  Anchors  and  Cables  which  were  towards  i>i>r^$i«ai 
the  Wharfe  or  Town^  which  I  fuppofe  came  from  the  Sands  and  Houfes  ^*  '•  '^^ 
falling  on  them  v  and  theyi  after  the  Earthquake-^  rckle  in  fewer  Fathom? 
Water  than  before :   And  one  may  believe  that  fome  of  the  Pbanomem 
tpay  be  accounted  for  from  that. 

XXIi  The  Earthquake  which  happened  bcitwetn  the  4\h  and  5th  of  Ja^.  AnEaHk-^ 
1699*  bath  had  ftran^Effedb  about  the  tmiftrpufe  and  Batavian  Riverx.  ^^"^'^^^^ 
The  great  Bata^nan  River  from  aboVe  Tar^afa  lt^arna\  being  a  Place  fron?  tavia'j  fem 
whcntJe  the  iaid  River  received  the  greateft  Part  of  its  Water,  is  ftopc  up^^or  wiu^^'^' 
t<tvcred  with  Earth  from  the  ^alh  HiUs^  till  bcybnd  the  River  T^pUfpckitfyl^  *  *  •  * 
foithat  the  PlilCe  where  the  River  had  itd  Courfe  formerly^  was  not  to-be  "^^^^is* 
fceh-     But  far  beyond  that  Hilli  towards  Batavia^  the  Water  comes  forth 
again  from  under  the  Earthy  which  is  funk  down,  but  thick  dnd  muddy  i 
paffing  over  ind  thorough  the  Trees  wherewith  the  River  was  formerly  ftopt 
op.    The  Trees  Ij^iiig  iri  the  Rivet  atedf  alpecial  Bignelsi  and  foclofc. 
facict  together,  that  it  is  irilpbfliblc  to  conceive  how  they  came  fb. 

From  the  Mountains  fituated  near  the  Beginning  of  the  Batavian  River^  ; 

called  by  the  JatlMiins  Son^tfialiwMg^  feven  Hill^  are  funk  downj^  viz,  5       ^  "] 
bnthis  Side*  and  i  dn  the  other,   .fiut  the  Mount  frbm  whence  the  River 
hzth  alio  its  Source^   above  Tangel  tf^arnai   within  the  Mbuhtain  Teriatktii 
k  not  funk  ddwn^  nof*  hath  received  any  Diniage. 

The  tattgarang  Rivera   taU'd  by  the  Natiires  Songbi  Se£anii   j$  ^jfo  ftopi 

tap,  and  covered  ^ith  Eartki  fr9rn  the  Hill  and  Bfanch  Salacki  to  the  Ri- 

irer  j^m^  and  from  thence  to  fattgarof^:,  being  fiU'd  up  with  Treies  i  but 

not  in  fy  n:iuch  a  Quantity^  hor  lb  dole  together,  as  in  the  Batavian  Kiyct^ 

Oo  this  Side  the  Tangara^  River^  9  are  funk  down  by  the  EarSb^uakei  and 

ieven  Branches^  that  had  formerly  their  Ifiiie  in  the  River  .T^^igf^^j  are  alio' 

tovered  with  1^  Earthy ^  But  three  b|her  Hills^  lying  alfo^  this  Side  of 

the  j|ii)e  Rivera  and  call'd  Mnjan^  Dauwi  and  Haykbi^  had  iH>t  Mained 

any  Daniage^   wbereb]^  the  Branches  JutMi  and  ISaniJti^  (the  latter  mtd 

^  firft^Branchj  and  thjs  firfl:  into  the  River  fat^oran^)  have  kept  th^k* 

Goaric;    And  the  Hill  0u^(mg4dboc^  bei/ig  call'd  alio  ^^imii  fromwhopce 

the  Tofigarafig  River  had  ita  ^urce^  is  not  funk  ddwrt-  vat  buried.    It  « 

alio  obieriredj  in  the  iaagatatig  Jkiver,    at  the  PiUce  where  it.  19  :Appt  up 

with  Trses^'   that  the  delbending  Water  beifig  thick  and  muddy,   wett 

backward  ^iritfa  a  M^on  not  unlike  the  Wav^  of  the  Sc^i  HBhen  moved  1^ 

It  Tcmpeft. 
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The  High-Latid  between  the  Batavian  and  Tangari»ig  Rivers^  behind  the 
old  Court  of  the  Jacaira  Kings,  called  Pahwang^  having  been  a  great 
Wood,  is  changed  (ince  the  Ear ibquake^  into  a  great  and  open  Field,  wholly 
deftitute  of  Trees,  the  Surface  of  the  Ground  being  covered  with  a  red 
Clay,  fuch  as  the  Mafons  ufe  here  i  which  in  fome  Places  was  fb  hard,  that  it 
'  could  endure  treading  and  going  upon  it,  and  in  other  Places  Men  did 
fink  above  a  Foot  in  it.  And  in  the  Place  of  the  old  Court  called  Pak&wang 
fituated  between  the  Batavian  and  Tangarang  Rivers,  no  other  Damage  hath 

"-  been  feen,  than  that  the  Land  thereabouts  hath  been  r^/ and  divided  a- 

fonder  with  great  Clefts  more  than  a  Foot  wide.  The  River  ^ficome^  pro 
cceding  from  a  Pit  or  Well  in  the  aforcfaid  Court  of  Pahwang^  and  run* 
ning  a  great  Way  under  Ground,  and  then  coming  forth  again,  taking  its 
Courfe  towards  jhke^  bad  not  received  any  barm :  But  kept  its  Courft 
uninterrupted. 

ThtTommagtm  Porho  Nata  in  his  going  towards  the  Mountains,  heard  a 

:  ♦  Noife  like  unto  Thunder,  and  fearing  that  a  finking  down  of  the  Ground, 

or  an  Eruption  of  Water  would  follow,  he  ftood  Hill  with  thofe  that  were 

\.  \  about  him,  and  law  afterwards  that  the  Earth  from  the  Top  of  the  Moun- 

*  '/.:  /  tains  funk  down  ;  and  hearing  no  further  Noife,  he  went  on  his  Journey, 
having  in  going  and  coming  back  fpent  19  Days  by  the  Way,  and  felt  40 
Times  an  Earthquake :  And  fmce  his  return  from  the  Mountains,,  he  hathfeit 
the  like  5iwfe>rf  20«  Times*  ' 

Vlr^Ili£     XXII.  I  haveelfewhere  fliewn,  that  the  Breath  of  the  Pyrites  hSulpintr'ex 

BndVulca-    teia  Subfiantia  ;  alio  that  it  naturally  ukcs  fire  of  itfelf :-  Again  that  the 

Mart.Li£lI'  niaterial  Ciaufe  of  Sunder  2Lnd  Ugbtning^  and  of  Earthquakes^  is  one  and  the 

n,  157.  p.  '  fame  j  viz.  the  inflammable  Breath  of  the  Pyrites.     The  Difference  is,  that 

F^nt  Med.   ^"^  ^^  ^^^    '"  ^^  ^"'»  ^^^  ^^^^^  under  Ground :  Of  which  laft,  thefe  (f 

Angi..        think)  are  fofficient  Arguments ;  A  Thing  burnt  with  Dghtning'  fmells  of 

very  Brimftone:   again  the  Subtilty  and  Thinnels  of  the  Flame  \  alfo  the 

Manner  of  its  burning,  which  is  often  obferved  to  be  ParUculatim^    or  in 

fmall  Spot»,  Vapour  like.     And  of  Earthquakes^  the  Sulphureous  Stink  of 

Waters  fmelt  before,  and  of  the  Very  Air  itfelf  after  them :  Of  which  int- 

numerable  Inflanc6s  occur  in  the  Relations  of  them. 

They  alfo  agree  in  the  Manner  of  tlie  Noife,  which  is  to  be  carried  on^ 
as  in  a  Train  fir^),  the  one-  rolling  and  rattling  through,  the  Air,  taking 
fire  as  the  Vapours-  chanOe  to  drive,  as  the  other  fired  under  Ground  in  Jike 
Manner  moves  with  a  defultory  Noife,  as  it  fhali  chance  to  be  continued. 

That  the  kartb  Is  more  or  leis  hollow,  is  made  probable,  by  what  is  found 
every  where  in  the  Mountains,  viz.  Natural  Cavities  or  Cbambersy  which 
the  Miners  of  the  North  call  Self-Opens.  Thefe  they  meet  with  frequcnriy^ 
jbme  vaftly  great,  and  others  lels,  running  away  with  fmall  Sinush :  And 
I  doubt  not,  but  upon  diligent  Enquiry,  a  great  Catabgue  of  fuchv  might 
be  had,  difeovered  iathe  Memory  of  Man»  Befides,  many  there  are,  which 
are  known  to  open  to  the  Day,  and  todifcover  themfelves  without  Digging, 
as  Paol^s-HoUy  Okey-Hole^  6ff,  Again,  the  great  and  fmall  Streams,  which  do 

arife 
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^itUc  from  under  the*  Mountains,  do  evidence  the  HoUoWkfs^  and  Simujhefs 
t)f  them.  Add  to  th.  fe,  that  many  Sinus'^  are  made  in  that  Inftant,  and 
are  continued  by  the  Explofion  and  rending  of  the  firft  Matter  lircd; 
which  may,  and  do  very  probably,  clofe  again,  when  the  Force  of  that 
Explo/kn  is  over,  but  are  fufficiently  open  to  continue  the  Earthquake. 

That  ihtft  ful^ierraneous  Cavities  arc  at  certain  Times  and  in  certain  Sea- 
fcns  full  of  inflammable  Fapotirs,  the  Damps  in  our  Alines  fufficiently  witnefe, 
.which  fired  do  every  Thing  as  in  an  Earthquake^  fave  in  a  lefler  Degree. 

fNow,  that  the  Pyrites  alone  which  is  our  prefent  Task)  of  all  the  known 
.Minerals,  yields  this  inflammable  Vapour ^  I  think  highly  probable,- .for  thefe 
.         Reaibns. 

I  X.  Becaufe  no  Mineral  or  Ore  whatlbevcr  is  Su^hureous^  but  as  it  is  wholly^, 

or  in  Party  a  Pyri/w ;  I  have  carefully  made  the  Experiment  in  very  many  of 
%he  Fofllls  of  England^  and  I  do  find  them  all  to  contain  Iron,  wherever 
ihei5c  is  Brimfltme.  , 

2.  Becaufe  there  is  but  one  Species  of  Brimflonej  that  I  know  of,  at  lead 
with  us  in  Efigland :  And  fince  the  Pyrites  naturally  and  only  yiekls  it,  k  is: 
but  rcafonable  wherever  Brimftone  is  found,    though,  in   the.  Air  or  under 
Ground  in  Vapour,,  to  think  that,  alfo  proceeds  from  it.     The  Sulphur  f^e 
or  Natural Brimfloney  which  is  found  in  and  about  the  Burning  Mmtainsi  is. 
certainly  the  ESk&sof  Sublimation^  and  thofe  great  Quantities  of  it  (aid  to, 
be  found  about  the  Skirts  of  VuIcan$*Sy  isonly  an  Ai^mentof  the  long  IJu-. 
fation,  and  Vehemency  of  thofe  Fires.     And  though  the  Sulphur  Vivf  or 
Rou^  Brim/lone  J  as  they  call  it,  had  from  Hacla  and  I^afy  is  Opakue,  and 

!  agcees  not  with  the  Tranfparent  and  Amber-like  Sulphwr  Vive  of  the  Ancientsj . 

yet  It  does  not  follow,  that  that  alfo  was  not  produced  by  Sublimation^  no. 
mcxv,  than  that  the  StalaSi^s^  ocWater- wrought  Stone,,  isnot.fomade,'  for 
that  fome  of  it  is  Opake,  and  fome  Chryftalline..  , 

But  poffibly  the  Pyrites  of  the  Vulcam*%.  or  Burning  Mountains ^  may  ba 
more  Sulphureous  than  ours.  And  indeed  it  is  plain,  that  fome  of  ours  in  Eng'^ 
land  are  very  lean,  and  hold  but  little  Sulphury  others  ag^in  very  much. 
And  this  may  be  one  Reafon,  why  England  is  fo  littje.  U:oubled  with  Earth-. 
flakes^  and  Italy^  and  almoft  round  the  Mediterranean-Seay  fo  very  much^ 
Another  Reafon  is  the  Paucity  of  Pyri/^i  in  England^  where  they  arp,. in?N 
deed,  fome  little  in  all  Places,,  but  mo&ly  fparflm  ^  and  if  perchance  iaifirir, 
thefe.  are  comparatively.  tWn,  to.  what  probably  they  are  in.  the  Bumpij^ 
AtouHtainSy  as  the  vaft  Quantity  qf  SulpJbur  thence  fublim\d  doth  ieem  rca-. 
fivQably  to  imply..  Alfo,;  if  we  compare  our  Earth^utkeSy  and  qmx  Thunder 
and  Lightning  with  theirs;  there  \t  l^hffns ^2lmo&  daily^'cfpocially  in.Sunv* 
mer  Time,  here  feldom  i  their  Ti^^r.and  Ugbtning^  i$  of  lopg  Duration, 
hei^  ibon  over ;  th^e;  the  Eartb^iohe^s  arefrequent,.^  long,  and  terrible^  with 
many  Paroxifms  in  a  Day,  and  that  for,  many  Days  j^  here  very  Ibortv-afcWt 
Minutes,  and  fcarce  perceptible.  To  this  Purpofe  the  Subterraneous  Cavi^^ 
ties  in  England  are  fnvtlli  and  few  compared  to  the  vaft  Vaults  in  tHofe  Parts, 
of  the  World ;  which  ^  evident,  from  the  fudden  Diiappeatance.of.'wliG^e. 
Mountains  and  Illandis, 

There 
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There  are  Indeed*  othcr^^mma^iirMKiiemb  bdidi^theiytei'.'  fiat  b)r  idle 
l^Powdence  of  God^  not  to  be  found  in  Englmd^  that  I  knew  of,  and  aot.iR 
any  Qaandty  in  any  Place  of  the  Worlds  that  I  can  learn.}  which  is  wdl 
for  Mankind,  becauie  they  are  very  Poifini^  as  the  OrphneHts!  Sut  they  ans 
(pecifically  diftin£b  4rom  Brinifione^  whiqh  no  Ort  yielda  hut  Iron^i  fi>  the 
Orpimmts  are  all  Gold  Ore.  And  by  the  Rye,  fome  Authors  have  affignM 
thi&  as  a  good  Reafbn,  againft  any  Nfedicine  that  (hall  be  made  out  of  GoU^ 
(as  fond  9&  we  are  of  an  Aurum  Potabik)  as  having  naturally  a  deleterkxa 
Quality." 

It  may  be  objcftcd,  that  nd  8ody  is  kindted  ly  itfelfi  But  it  ,&^nis  to  roe 
apparently  otherwife ;  for  that  Vegeiailes  will  heat  and  take  fire  of  them- 
i^lves,  as  in  the  frequent  Inftance  of  wet  Hay  *,  and  jAtimals  are  natuEally 
on  Fire,  and  Man  doth  then  fufficiently  demonftrate  it,  when  in  a  Fevert 
And  amongft  Minerals^  the  Pyrites^  both  in  Gro&  and  in  Vapour^  is  aftually 
of  its  own  accord  fir'd*  Dr.  Ptnver  has  recorded  at  larger  in  his  SScr^a- 
pbid  a  famous  Inftance  Of  it  j  and  the  like  not  very  rarely  happens*  And 
that  ]Damps  naturally  fire  of  thefti&lves^  we  have  the  general  Teftimony 
of  A£ners  and  the  fame-^i6«^. 

Again^  the  Viikano\  all  the  Wotld  o\rerj  drgiie  as  much  j  for  wu^  with 
great  Probability,  believe  them  to  be  Mountains  made  up  in  great  Pan  of 
Pyrites^  by  the  Quantities  of  Su^wr  thchct  fuNtm^d^  and  thk  Application  of 
the  LoaJjfi&ne  to  the  ejeSed  Onder.     I  go  further  j 

That  thefe  Vidcam'%  were  naiiiralfy  kindled  of  themfelvesj  it  or  heat  the 
Creadon,  is  probable :  Becaufe  there  is  but  a  ceftain  known  Number  of  thea 
which  have  all  continued  burning  beyond  the  Memoirs  of  any  Hiftory  j 
few  of  none  of  them  that  I  know  of,  have  eVer  totally  decayed  or  been  e» 
tinft  [unlefi  poffibly  by  the  Submerfwn  of  the  Whokj  being  abforb^d  in  the 
Sea.  Though  they,  indeed^  do  bul-n  more  fiercely  Ibmetimeithan  atocbecij 
for  other  Reafons^  So  that  it  feems  td  me  as  natural^  to  have  a&tud  Fire  id 
tlitterreftial  World  from  the  Creation^  as  to  have  Sea  and  Wata*. 

Again^  if  thefe  Vukanoh  did  not  kindie  tf  tbenfeBes^  what  Caufe  tan  we 
hnagine  to  have  done  it  t  If  the  Sun  \  ^e  drifweri  Heseta  placed  ih  fo  tt- 
tream  cold  a  Climate  jrzb  kindkdi  fbr  ought  t  can  fee  by  the  natufat  Hiftor]^  * 
of  both,  as  ibon  as  Mtria  or  Fuegos^  or  the  tiioft  Southerly  i 

Not  the  Accidents  hapfpetiing  from  Man  i  for^  if  Man  was  (as  #^  ma& 
beliei^e)  created  Solitary  and  Topica)$  they  were  none  of  his  Kindiiiig,  be* 
caufe  thcy^  feem  to  be  fired  before  the  World  could  be  all  over  peopled  i 
Bcfidcs  they  are  thoftly  the  very  Ibpsof  Vaft  high  Memntainsi  and  Aei^oie 
the  thtsA  iinBj^  for  the  Habitation  of  Man. 

^  Jf  wc  jKy  li^btnift^i  ^nd  fhundery  or  Kirtb^wihs  %  We  beg  the  Que<l«)n  i 
1^  the  Gtufeof  tiieone  is  thcGatdeof  the  other  i  and  tteyareone  and 
thcfitrici  h  rpfj^ins'  dierefo|^  f very  piobabfc)  diae  they  wei«  kndkd  ef 
*0fefHKhieit 

Jl  formf  Fart  kncrw  pb  Subjeft  in  the;  tirjiole  Mineral  iCingdom  h  gese^ 
1^  :(ttd  £rfHng  for  thr  Fuel  of  thefe  MoontstifiSi  as  the  I^i/ist  whidi  I 

lmi4 
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bve  &id  alone  does  yield  St^fbur^  and  naeundly  refidves  itfelf  into  it,   by 
a  kind  of  Vegetation. 

About  the  DuriAk  Bwying  of  the  I^i/es  thcfe  are  Ihftanccs  r  Scoicb  Coal 
kith  kfi  of  the  Pyrites  in  it,  being  moftiy  made  up  of  CoalBiiumeti^  and 
therefore  it  hirns  and  confumes  quickly,  and  loaves  a  white  Cinder. 
Sea-Coal,  or  that  Coal  which  comes  from  Newcaftk  by  Sea  to  us,  and  for 
diat  Reaibn  fo  called,  bums  flowly }  and  the  Sunderland  Ses^rCoiX  foflowly^ 
diat  it  is  faid,  by  Proverb,  to  make  three  Fires ;  this  hath  much  Pyriies 
©net  with  it,  and  burns  to  a  heavy  reddilh  Cinder,  which  is  Iron,  by  the 
Magmt.  But  I  have  feen,  and  have  a  Specimen  by  me  of  a  Coal  from  Ire- 
land^ (the  Proprietor  of  the  Pits  is  Sir  Cbrijiopber  fFandsford)  which  is  &id  to 
be  i(%  lading,  that  it  will  continue  24  Hours  red-hot,  and  almoft  keep  its 
Figure :  This  feems  to  be  in  great  Part  Pyrites  by  the  Weight  and  Colour. 

XXIII.  In  the  Mbores  from  Teovil  txmrds  Sri^ewater^  in  the  extreme  S'.^ftrr^* 
Drought  we  have  endured  this  Summer  1666,  fome  Lengths  of  PaftureJJJ^j* 
grew  much  fix>ner  withered  and  parched  than  the  other  Pafture.    And  thisflurei  b) 
parched  Part  fccmed  to  bear  the  Length  and  Shape  (in  grofi)  of  Trees.  f^j'^^J; 
They  digged  and  found  in  the  Place  Oaks  indeed,  as  black  as  Elwty.    And 

hence  they  have  been  inftrufted  to  find  and  take  up  many  Hundreds  of 
Oaks. 

XXIV.  In  that  FennyTra3,  czMti  the  ^  of  Aebobney  lying  Part  in  Im-  ^^^^ 
eeh/bire^  and  Part  in  Torkflnre^  has  been  Abundance  of  Oak,  Firr,  and  other  Grow»din 
Trees,  of  laie  frequently  found  in  the  Moore  •^  whereof  fome  Oaks  arej;^^ 

5  Yards  in  compafi,  and  16  Yards  long  5    others  fmaller  and  longer,  with*  •*  ^  • 
good  Quantities  oiJcoms  near  them,  lying  fomewhat  above  j  Foot  in  depth,  ^^'  '^ 
and  near  their  Roots,  which  da  ftill  ftand  as  they  grew,  viz.  in  firm  Earth 
below  the  Moore.    The  Fbrs  He  a  Foot  or  1 8  Inches  deeper,  more  in  Num- 
ber than  Oak,  and  many  of  them  go  Yards  long,  one  of  them  being,  not 
many  Years  fince,  taken  up  of  36  Yards  long,  befidcs  the  Top,  lying  alfo 
near  the  Root,  which  ftood  likcwifeas  it  grew,   having  been  burnt  and  not  ^  Jj^«^« 
cut  down;  as  the  Oak  had  been  alfoi     Mr.  Dugdak  concludeth,    that  this      '^^ 
Moore  hatfi  been  fo  for  divers  hundreds  of  Years,  and  that  the  Caufc  there- 
of has  been  the  Muddinefe  of  the  ^ides^  which  flowing  up  HunAer  into  Trent ^     . 
left  in  Time  fo  much  Filth,  As  to  obftraft  the  Currents  of  J5£S?,  Vun^  and 
other  Rivers>    which  thence  flowed  back  and   ovcr-whclmcd  that  flat 
Cbuntry. 

XXV.  At  TduU  about  1 2  Miles  below  Torh^  near  the  Place  where  the  Dun  r^gik  »w 
empties  itfelf  into  the  Number^  there  are  fcyeral  Perfons  which  arc  call'd  ]|^i^*^* 
Tryers^  who,  with  a  long  Piece  of  Iron,  fcarch  in  the  foft  and  bcggy  Ground  mciM^ 
for  Suherraneous  Trees  i  and  by  this  Way  of  Tryal,  can  in  a  great  Meafiire"-^- 
dffcover  the  Lci^thand  Thiclaiefi  of  thefe  Trees,  and  get  a  Livelihood  by  it. 
Some  are  fo  large  that  they  are  ufed  for  Timber  in  building  Houfes,  which 

k  laid  to  be  more  durable  than  0^  itfelf  i  odiers  are  fplit  into  Laths ;  others 

are 
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are  cut  into  long  GE^jpJ^*^^ and  tied  up. in  Bundles,  and  fent  to  tKe  Market; 
Towns  fcveral  Miles  off,  to  light  Tobacco.     Thofe  thijc i  viewed  were  all! 
broken  off  from  the  Rpots  i  I  fgppofe  by.Vrolence  of  Storm  or  Water,  or 
both  ;  and  upon  Eriquiry  do  find,  that  they  :are  all  after  the  &me  Manner.  * 
Thefc  Tryers  do  affirni,  thacat  three  or  four  Yards  deep  they,  find  Slumps  of 
^rees  broken  off;  forae  two,  three  or  four  Foot  from  the  Ground,  and  ro  be 
cxaftly  the  fame  Wood  with  the  Subttrraneous  Trees.     The  Bate  or  Texture 
of  this.  Wood  is.  the  fame  with  F/>r,  tsiCily  fpliiting :  If  burnt  it  fends  out 
the. fame  Refinous  Smelly  and  it  affords  t^e  fame  Coal,     The  Branches  gene- 
rally grow  in  Circles,  «  the  Knots  do  teftify  i  The  Knots  do  cafily  part 
f roni  the  rell:  of  the  Wood,  as  is  ufua^  mFirrWood.     The  Straightncfe  and 
Length  of  thcfe  Tr^^j,  arc  alfo  a  Prcfumption,  chat  they  muft  be  fuch  ;  if 
one  confidcr  that  fome  of  thefe  are  nigh  a  hundred  Foot  long,  and  at  the 
Bottom  not  fnuch  abovfe  a  Foot  in  Diameter.     They  affirmed  to  me,  that 
their  Tops  lay  all  one  Way,  {yiz,)  with  the  Current  of  the  Water.     There 
I.    are  alfo  Oaks  found  there, .  though  not  in  fo  great  a  Quantity,    The  VUrioUck 
Parts  of  the  Earthy  in  which  they  have  lain,  hath  given  them  ablack  Tinfturc 
•quite  through,  which  (when  wrought  and   polifhed  fine)  is  not  much  in- 
ferior to  Ebofvy,     This  Wood  doth  "not  emit  the  lame  Smell  when  burnt, 
with  that  callM  Firr^Vbod  -,  therefore  I  hope  the  Smell  of  that  Wood  will 
not  be  attributed  to  the  Bitumnous  Parts  of  the  Earth  in  which  it  hath 
lain.     About  60  or  70  Years  ago,    feveral  Dutchmen  undertook  to  drain  a 
large  Marfli  in  that  Place ;  and  in  cutting  a  Channel  in  the  dry  Ground  be- 
twixt the  Fen  and  the  River,  at  the  firft  they  threw  up  a  Rich  and  Firm  Soil^ 
afterwards  tliey  met  with,  a  Stratum  of  Sand^  under  that  a  Stratum  of  Bcgj^ 
r    .       Ground,  in  which  they  foutid  of  thefe  Subterraneoiu  Trees ^  and  under  that 
Firm  Ground ;  and  a  Gendeman  attefted  unto  me,  who  had  it  from  leveral 
Perfons  then  living,  that  were  Eye-Witneffcs,  that  the  Firm  Ground  in  fotne 
Places  lay  RJdge  and  Furrow.     There  are  fcveral  of  thefe  Roots  of  Trees  to  be 
fcen  in  the  Channel  at  Low- Water  to  this  Day,  and  yet  there  are  neither 
Ftrr  nor  Pine  growing  naturally  here,  nor  have  been  in  the  Memory  of  any 
Man  \  neither  doth  there  remain  any  Tradition  of  the  Growth  of  any  fuch, 

ToJiiUWood  XXVl.  Pimco  IS  drte  of  the  higheft  Mountains  in  Crmen  in  Torkflnref 
jJ/jS-'Im!  ^y}^S  ^"  ^^^  South-fide  of  that  Country,  fome  two  Miles  above  Carkton.  On 
Lifter/ n/  the  South-fidc  of  .  the  Pike^  (as  they  call  the  very  Top  of  that  Mountaia) 
A*4-P'3«i*  is  a  Place  where  the  lVaterA^nA%\  this  Is  called  a  Mofsy  and  is  fome  Fathoms 
perhaps  deep  in  black  Mud^  Here  are  dug  up,  if  we  will  believe  the  h^ 
habitants,  not  only  Rjoots^  but  whole  Trees  of  Pirt. 

I  law  there  no  fmall  Marks  of  a  Wood  in  former  Ages  i  as  the  Roots  of 
Stumps  of  Trees  appearing  ^bove  Cround  y  which  upon  due  Examinajion  of 
the  Grain  and  fiark,  1  found  to  be  the  Roots  of  Birch.  Thefe  Roots  fpli^eafil)^, 
and  ibme  dry  %  and  when  dried,  they  burn  with  a  Iq/iing  Jplame :  and  fordiis 
Purpofe  they  ufe  them  upon  any  iudden  Occafion  about  their  Houfes.  And 
althd*  the  Flam  be  great,  yet  it  is  without  any  Refinous  $meU:  However,  it 
ieems,  that  their  having  kin  fo  long  under  Ground^  has  prepared  die  Juice 

for 
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for  huming.  There  have  been  Oakiy  as  I  have  been  tdd,  dug  up  Jiereabouts 
alfo>  but  I  faw  none. 

XXVII.  On  the  South-fide  of  the  Mendip-HiRs^  at  a  Place  called  Douhon^  iVoodfiuni 
there  are  great  Qyarrics  of  Fne-fioMy  where  the  Workmen  at  five  or  fix  Mf!'j!'^. 
Fathom  deep,  fawing  Stones  of  four  or  five  Tun  Weight,  have  often  found  Beaumont, 
large  Pieces  of  cleft  and  fair  Oak  in  the  midft  of  them.  n.i.p^e. 

XXVIII.  S.  Septaliy  in  a  Voyage  he  made  a  few  Years  finceover  Ibme  f*/'*^^'''* 
Mountains  to  Genoa^  met  with .  Tome  Peafants,  who  digging  on  the  Sides  J'^^SnftiJSj 
of  an  Hill,  had  found  and  gathered  very  many  Cockk'Sbells  of  divers  Kinds,  sipuiius.  n. 
which  he  wonder'd  at,   and  therefore  went  to  the  very  Place  ;  where  he  ^^'  ^'  *'^' 

was  fatisBed  of  the  Truth  of  the  RcJation,  finding  great  Store  of  diflFcFent 

Sbelisy  as  the  ^wrbineisy  Ecbinty  and  fomc  Pearl-Sbdlsy  whereof  one  had  a  fair        \  .\ 
Pearl  in  it.  .  .  . ,  t^ 

XXIX.  Upon  the  Way  of  Bezien  to  Narbonne^  in  a  Place  pretty  large,  Fojiuibd 
raifcd  by  Eftimation  above  the  2>x;^/ of  thtSea^  (which  is  two  Leagues  dif- '^-'JS^' 
tant  from  icj  about  15  or  16  Fathoms,  I  faw  Rocks  which  inclofcd  a  good  Martei,  n. 
number  of  hxgOjfiers petrified:  And  upon  the  fame  Way  above  the  Place,  ^  '^'  "*^' 
which  is  called  iV/V^,   at  the  higheft  Place  of  the  Defccnt,  very  cragged^ 

where  the  Rock  is  cut  to  make  a  PaOage,  is  fcen  a  Bed  two  Foot  large  of 
many  Cockle-Sbelh  petrified^  heaped  up,  as  ordinarily  they  are  on  the  Sea- 
ihofe  }  which  notes  fuificiently,  that  the  Sea  formerly  covered  this  Place* 

XXX.  We  will  cafily  believe  ^what  I  have  read  in  Sieno^%  Prodromtu)  that  fe^^'  ^^'^ 
all  along  the  Shores  of  the  Mediterranean  Sea^  there  may  all   Manner  of  ^?£^t!lf 
^ea^Shelh  be  found  promifcuoufly  included  in  Koch  or  Eartb^  and  at  good  |°*jj^A 
Diftances  too  firom  the  Sea.     But  for  our  EngUJh  inland  ^uarrks^  I  am  apt  L'^r%. ' 
to  think,  there  is  no  fuch  Matter  as  petrifying  of  SbeUs  in  the  Bufinels:  But  7^-  P'**'*^ 
that  tbefe  Cockle-like  Stones  every  where,   as  mey  are  at  preient,    Lapides  fui 
GeneriSy  and  never  any  Part  of  an  Animal.     It  is   moft  certain  that  our 
Englifh  Quarry Jhells  (to  continue  that  abufive  Name)  have  no  Parts  of  a 
different  Texture  from  the  Kock  or  ^ijorry  where  they  are  taken,    that  is, 

that  there  is  no  fuch  Thing  as  Sbell  in  thefe  Refemhlances  ofSbells^  but  that 
Iron-Stone  Cockles  are  all  Iron-ftone  ;  Lime  or  MtrbU^  all  timejlone  or  Mar- 
ble ;  Sparre  or  CbriftaOine'Sbellsy  all  Sparre^  £f?^.  and  that  they  were  never 
any  Part  of  an  Jmmal.  My  Reafon  is,  that  ^garties  of  diBerent  Stone 
yield  us  quite  different  Sorts  of  Species  of  Sbell^  not  only  one  frona  ano- 
ther (as  thofe  Cockk-Jlone  of  the  Iron-ftone  parries  of  AUderton  in  Tork/hire^ 
differ  from  thofe  found  in  the  Lead-Mines  of  the  neighbouring  Mountains, 
and  both  thefe  from  that  Cockle-^arry  of  WaHsford^ridge  in  Nortbai^on- 
Jbire^  and  all  three  from  thofe  to  be  found  in  the  S^rries  about  Gwftbrep^ 
and  BeavGur  Cajiky  i^c.)  bur,  I  dare  boldly  fjry,  from  any  Thing. in  Mature  • 
befidcs,  that  cither  the  Land  or  Salty  or frejb  Water  doth  yield  us.  'TT is  true, 
that  I  have  pick'd  out  of  that  one  ^arr^  of  Wansford  very  Reftniyanccs  0^ 
.  Vol.  II.  I  i  i      ' ^  '^  i^urices^ 
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MtriceSj  ^iltM^  ^titrtines^  Cocbk^^  6fr.«ndyetlani  not  convinced,  when  i: 
particularly  examinM  fome  of  our  EngUJh  Shores  for  SbeUs^  alfo  i\it  frefi  Waters 
and  the  Fields^  that  I  did  ever  nneec  with  any  one  of  chofe  Species  of  SbeBs 
any  where  elfe  but  in  their  refpeftive  Quarries ;   whence  I  conclude  them 
Lapidesfm  Generis j  and  that  they  were  not  caft  in  any  AmmalMoldj  whofe 
Species  or  Race  is  yet  to  be  found  in  being  at  this  Day.    I  have  two  or  thrce^ 
Sorts  of  our  Engl^  CockU-Jlones  of  difii^rent  ^uarries^  nearty  reiembling  one 
another,   and  all  of  them  very  like  a  common  Sort  of  Sea-iheli  ^.aqd  jet. 
there  is  enough  in  them  fpecifically  to  didinguilh  them,  and  hinder  them 
from  being  fampled  by  any  Thing  of  the  Spoils  of  the  Sea  of  frcfh  Waters,. 
.^  or  the  Land-Snails. 

HfjfiUSbett$     XXXI.  At  Hunt<m^  5.  Miles  from  A&idftone  in  Keni^  and  about  st  Quarter - 
inK^.B^oi  a  Mile  from  the  River  Medwa^y  after  the  Coping  of  a  Piece  of  Ground 
Hatiey!^'    was  talccn  off,  (which  was  of  a  Clay  about  3  Foot  deep)  we  caroc  to  ^ 
ipsp* 4H} vepy  ^ponX  Blue  Marle^  which  continued  fuch  3  Feet  and  i'deep  more  ;* 
and  then  there  appeared  a  hard  Floor  or  Pavement  compofed  of  Shells,  or 
Shell-like  Stones,  crowded  clofely  together  ;  the  Interftices  whereof  were 
filled  up  with  the  fame  Marie,    This  Layer  (which  runs  as  the  Veins  of 
Flints  CIO  in  chalky  Eartb)/W'ds  about  an  Inch  deep,  and  fevcral  Yards  over, . 
and  we  could  walk  on  it  as  on  a  Bench  j  under  this  Laycrwe  came  to  Marie 
^gain.    I  cannot,  upon  Inquiry,  find,  that  in  the  Memory  of  any  Man  there- 
aboutSy  any  Floods  from  the  River  have  reached  fo  far  as  this  Place. 

The  Stones  (for  I  take  them  to  be  Lapidesfui  Generis)  are  of  that  Sort 
.  which  is  call'd  Omcliies^  and  refemble  Sea-Fijh  oi  the  Jejiaceous  kind  5  moft 
.  of  them  are  ^urbinaiedy  or  wreathed,  the  reft  are  of  the  Bivalvtdar  Sort,, 
but  I  have  not  found  any  of  them  with  Valves  clofed  together,  but  fingle. 
.•        .       The  Bignels  of  the  Turbinated^  is  from  a  Vetch  vo  a  Hazle-Nut,.  they  are 
filled  .with  a  Terra  Lapidofa^  like  the  Moi^ky   and  are  of  that  Colour  till  you 
have  waftied  and  rubbed  them,^.  and  then  they  appear  of  the  Colour  of  Be^ 
zooTy  and'  of  the  fame  Politure.     After  they  have   been  boiled  in  Water, 
they  are  whiriQi,  and  leave  a  Chalkinels  upon  your  Fingers,  which,  when  it 
is  rubbed  off,  gives  you  a  View  of  very  fine  black  Stria^  thick  fet  on  the  out^ 
fide.     Thefe  Wreathed  Stones  are  all  pcrfedly  formed,  they  differ  not  in  Fi- 
gure one  from  another,  but  that  fome  have  their  Sides  a  Tittle  deprcffcd  ^ 
upon  a  few  of  them  there  adhered  a  little  Proportion  of  a  glittering  Mineral 
like  Iron.     In  Vinegary,  they  made  a.  flrong  and  a  boiling  Effervefcence. 

The  Sivahular  are  moft  of  thctti  no  bigger  than  a  Kidney  Bean,  Ibmc 
Mkvy  a  few  as  broad  as  the  largi^ft  Sort  of  Beans,  but  the  Vahe  much  thin- 
ner than  any  of  that  kind,  which  had'  been  the  Exuvi^  of  an  Jmmah,  the 
gibbons  P»rt  of  the  Vahe  is  fmooth,  and  of  the  &me  Colour  with  that 
cTiht  Turbinated.  In  a  few  there  are  fome  oblong  Lineations  bent  circular- 
ly to  the  Commiflure  of  the  Vaher  f  have  a  Piece  of  fuch  an  one  by  me,  cx>n- 
Ming  of  feveral  LtmelUy  which  hath  this  further  obiervable  in  it,,  that  the^ 
^bbous  Part  is  of  a  mofl  beautiful  black  fluoing  Colour^  «nd  the  inntr  Part 
«f  a  fiuQbg  Pearl<oloar*d  Subftance. 

Of 
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Of  ths  Bhakmbr  Sort,  many  of  them  feem  to  be  mjferi^  not  as  co  their 
Shape,  but  as  lo  their  Hardneis  and  Thicknefs,  there  being  In  ibme  only  the 
frima  Stamina^  and  in  others  thefeveral  Steps  and  Progrefles  towards  a  perfect 
JRgsration  i  which  feems  to  me  an  unanlwerable  Argument,  for  their  never 
having  been  the  Spoils  of  Animals.  Some  of  theie  appeared  in  the  Inoer-fide 
white,  and  it  came  off  upon  the  Fingers  ]ike  Chalk,  and  leemed  as  if  a> 
Dcprdfion  had  been  6rft  made  in  the  Bed  of  the  Shape  of  a /Wn^,  and  then 
the  Convex  Side  rubbed  with  Chalk  or  painted  wliite, 

Thofe  Pieces  of  this  odd  Omcretwn^  which  I  keep  by  me  (now  the  Marle^ 
^hk:h  b  in  the  Interftices,  is  grown  hard)  appear  much  like  that  coarfe 
Sort  of  Mdrbk'Jime^  which  is  dug  about  Pluckky  m  the  fVild  of  Kent.  Which 
Marble  ieems  to  be  a  Coagnnntatim  of  fuch  Sbell-Uke  Sloms^  the  MdrJe  betwixt 
them  having  acquired  firm  Soliditv  and  Hardncfs.  With  this  Stone  they 
make  their  Caufeys  in  that  Part  of  the  Country ;  and  they  are  apt  to  be  wora 
into  little  Cavities^  or  Holes,  where  they  have  lain  long  expofed  to  the  Air^^ 
the  Rains,  in  Length  of  Time,  waihing  away  the  Portions  of  iVi^Z?  (which 
is  lels  hard  than  the  reft)  from  the  Orifices  and  Interftices  of  thofe  Sbell^Uh 
Stones.  I  am  much  coufirmed  ki  this  Opinion  by  a  Piece  of  Marble^  inlaid,  ' 
AS  it  were,  with  fiich  Stones^  which  wa3  dug  out  of  the  Marie-Pic»  at  a  little 
Diftance  from,  and  -on  the  fame  Level  with  that  at  Hunton. 

The  imperfed,  as  well  as  the  complete  Formation  of  Ibme  of  the  Bivaivur^f^  Mtir. 
lar  kind  (the  Vahes  being  only  found  fingle,   and  both  Sorts  in  a  Ground  ^rt'sf^** 
never  heretofore  difturbed)  are  no  light  Arguments  for  their  being  Stones,  op.  t. 
Perhaps  the  Salts  of  Plants  or  Animal  Bodies,  wafhed  down  with  Rains,  and 
lodged  under  Ground,  may  be  there  difpoied  into  fijch  like  Figures,  as  well 
tt  above  4t. 

XXXIL  Near  Reading  Iti  Seri/hire^  ^ot  many  fucceeding  Generations,  ^^ogHiSbiik 
continued  Body  of  Oyfter-Jhells  has  been  found  through  the  whole  Circum-  ^j^'j^'/^ 
•ference  of  5  or  ^  Acres  of  Ground.     The  Foundatioo  of  thefe  Sheila  is  a  Ja.  Brewer/ 
4iard  rocky  Chalk,  and  above,  thb  Chalk  the  Oyjier-fhells  lie  in  a  Bed  crf^^J'  «^' 
:green  Sand  upon  a  Level-,  as  nigh  as  can  pofllbiy- be  judged^  this^/ro/ioiof 
green  Sand  Ojlier-JbeUs  is  (as  I  meafured)  nigh  two  Foot  deep.    Now  in^ 
mediately  above  this  Layer,  or  Stratum  of  green  Sand  and  ShtUs^  is  a  Bed  (A 
a  blueifh  Sort  of  C}ay»  very  hard,  brittle  and  rug£ed>  they  call  it  4  pinny; 
day,  and  this  is  of  no  u(e.   This  fied>  or  Layer  of  Clay,  I  found  tp  be  nigb 
a  Yard  deep ;  and  immediatdy  abdve  it  ba  Stratumt>i.  Fuller* s  Earthy  whicU 
is  nigh  two  Foot  and  a  half  deep ;  this  Earth  is  often  made  u&  of  by  ^mw 
Clothiers :  And  above  this  Earth  is  a  Bed>,  or  Layer,  of  a  clear  fine  white. 
Sand   without   the  leaft  Mixture  of  any  Earthy  Clan^^  ^c.  which  is  nigh.jr, 
Foot  deep :  Then  immediately  above  this  is  a  iliff"  red  Clay,  (which  is  tho 
vppermoft  Stratum)  of  which  we  make  our  TUes.    The  Depth  of  thiscanooc 
be  conveniently  taken,  it  being  fo  high  a  Hill,  6n  the  Top  of  which  hath 
been,  and  is  dug  up  a  little  comnwtx  Earth  about  2  Foot  deep*  ;  *< 

I  have,    with  a  Mattock,  dug  out  ieveral  whole  Oj/krs  with  both  theirs 
4^alves  or  Shells  lying  to|;ether,  as  Oyjlers  before  opened ;  Jn  their ^avitfj  , 
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there  is  got  In  fome  of  the  fore-mentioned  green  Sand.  "  Thcfe  Shells  are  h 
very  brittle,  that  ia  digging  for  them,  one  of  the  Valves  will  frequently  drop 
from  its  Fellow ;  but  'os  plainly  to  be  feen  that  ihey  were  united  together, 
by  placing  the  Shell  that  drops  off  to  its  Fellow  Vahe^  which  esraftly  cor- 
refponds :  But  I  dug  out  fevcral  that  were  Enlh^e  i  nay,  fome  double  Q/fters 
with  all  their  r^^x  unrted. 

fcffiu  SMh      XXXIII.  In  a  Quarry  at  the  Eaft-end  of  Brougbton  in  TJncolnJhire^  they  get 

4tnJF:&0iin  a  clayey  Subftance  or  Earlb^  that  lies  under  the  Stone  in  which  are  innumc- 

Ah^]%    rable  Fragments  of  ^he  Shells  of  Shell- FiQi  of  various  Sorts,  of  Pe3tnites^ 

up^mt^  JEfAiw,  Concbites^  and  others,  whh  fome  Bits  and  Pieces  of  C^nr^/;  and  there 

»667p?678*.  are  fometimes  found  whole  Shell-Fifh,  with  their  natural  Shells  on,  in  their 

natural  Colours,    moft  miferably  crack'd,  bruifed  and  broken,   and  fome 

totally  IqucezM  flat  by  the  great  Weight  of  the  Earlb  that  yet  lies,  and  that 

was  caft  upon  them  in  the  Noacbian  Deluge. 

There  is  another  ^arry  in  the  Field  on  the  South  Sfde  of  the  Town,  of  a 
hard  blue  Stone,  which  was  moft  certainly  a  pure  fine  blue  Clay,  in  fome 
jlntedikvian  Lake^  in  the  Stones  of  moft  of  which  are  innumerable  petrified 
Shell- Filh  of  various  Sorts,  but  fo  united  to  the  Stone,  that  it  is  very  dif. 
ficulc  to  get  them  whole  out ;  and  f  have  always  found  chat  they  lie  in  the 
Superficies  of  the  Quarry ^  within  a  Foot  of  the  Top  thereof,  and  few  or  none 
deeper  therein.  In  many  Places  of  the  Surface  oF  the  ^uarrfy  (which  looks 
rugged  and  drifted,  as  mow  does  after  a  Storm,  and  by  which  one  may 
find  \i>hat  Quarter  the  Storm  or  Wind  was  then  in)  there  are  many  Shell- 
Fi/h  half  in  the  Stone,  half  out.  That  Part  which  is  within  the  ^^rry  h 
entire  and  whole,  but  a  hard  Stone;  and  that  Part  which  is  without,  which 
the  petrcifik  Effluviums  did  not  touch,  is  confumed  and  gone,  all  but  a  little 
of  the  Edges  which  arc  plain  Shell,  and  have  all  the  Radii  and  Stria  on  them, 
that  the  common  Shells  of  thofe  Sorts  of  Fifhes  have. 

All  thefc  Fifhes  have  their  Shells  on,  fome  of  which  Shells  are  exceeding 
thin,  to  what  other  fome  are.  Sometimes  the  Shells  of  fome  of  them  are  in 
their  ptrifaHion  fo  throughly  united  unto  and  incorporated  with  the  Scone, 
that  they  are  fcarce  vifible.  Others  in  the  fame  Quarry  have  a  thick  white 
Shell  oh  'them  petrified^  but  not  incorporated  and  turned  into  the  Sub- 
ftance of  the  Bed  iri  which  they  lie.  As  you  get  that  Fifli  our,  all  the  Shell 
fticks  fo  faft  to  the  Rock,  that  moft  commonly  it  is  left  behind,  but  fomc- 
fimes  the  Shell  cleaves  in  two,  one  half  of  the  Shell  on  both  Sides  of  the 
Fifti  fticks  thereto,  and  the  other  half  to  both  Sides  of  the  Bed,  but  others 
come  out  by  lying  in  the  Air  in  frofty  Nights,  with  the  whole  natural  Shell 
on  them,  and  the  Radii  ov  Stride  vtxy  exaft.  Other  Fifti  there  are  here,  that 
have  a  black  fmooth  Shell  on  them,  with  feveral  Stride ^  but  no  Radii j  very  like, 
if  not  the  feme  with  the  Concha  Nigra  Rondel. 

I  have  alfofecn  m  this  ^arryfotnc  Sbell-Fijh  half  open  and  fiird  with  the 
Matter  of  the  Bed  in  which  they  lie,  and  petriffd  with  it.  Others  being 
ih  heaps  together,-  I  have  found  fome  of  therri  broken,  others  bruifed,  and 
the  Edges  of  one  Fiih  thruft  into  the  Sides  of  another,  fome  with  the  one 
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SheU  thruft  half  Way  over  the  other,  G?r.  and  fo  petrified  in  the  Bed  toge- 
ther. Others  in  the  iame  Bed  have  been  ib  clofe,  that  the  Manner  of  the 
Bed  could  not  inGnuate  itfelf  into  them.  Theie,  that  are  thus  found,  are 
fome  of  them  totally  empty,  others  are  filled  with  CbriftalUne  Fbtors^  others 
]  have  feen  half  fall  of  the  faid  blueifh  Clay  of  the  Bed^  and  half  full  of  the 
laid  Cbri^alUzathnSy  which  have  ftruck  therein,  from  nothing  boxfabterrane^ 
ous  Heats  and  Effluviums. 

Amoogft  thele  Fi(h  in  this  Stuarrfy  I  have  feen  fevcral  great  Horfe-Mufcks^ 
fuch  as  breed  in  Fre/b-fFater^Rivers  ^nd  Ptmds,  which  are  exadly  like  the 
Cmcba  Jj^nga  Rondel,  but  are  more  thick,  full,  and  pubble,  than  ours  com* 
monly  are  at  this  Day ;  which  Greatnefi  and  Largenels  proceeds  from  nothing 
but  the  Fertility  and  Fatnels  of  the  Bed  on  which  they  bred ;  and  at  this 
Diy  in  an  oki  Pond  beyond  Brougbton-HaU,  there  are  ibme  of  the  largeft  of 
this  Sort  of  SbeU^Ejh  chat  ever  I  faw,  as  if  this  ^oil  agreed  better  to  the  breed- 
ing of  this  Sort  of  Fifli  than  any  elle ;  juft  as  the  Corm  Ammonisy  Nautili^ 
and  others  breed  beft  upon  Alum  Soils :  And  that  is  the  Reaibn  that  they 
are  found  fo  much  at  Whitby j  Rocbel,  Lunenburgb)  Rome^  and  other  Places, 
where  are  famous  A/um-Mines.  And  if  any  one  would  find  any  of  thole 
Sorts  of  Fiihes  (which  fome  learned  Men  have  ridiculoufly  thought  to  be 
Species  totally  loft)  they  ought  in  all  probability  to  (eek  for  them  upon 
jium  Soils  in  the  Sea,  and  there  they  would  undoubtedly  find  them. 

Others  have  an  Ouzey  Soil,  a  Sort  of  a  confuted  Mixture  of  ieveral  Soils 
together,  as  Part  of  the  Country  about  Fordingbami  Bramber^  AJbhetj  Botf- 
worth,  6fr.  feems  to  be  j  in  the  Fields  and  Stones  of  which  Towns,  is  one 
particular  Sort  of  Fifli,  which  I  knew  not  what  Genus  or  Spcies  to  compare 
to,  bending  fomewhat  like  a  Ramfs-Hom,  and  exa&ly  creaied  like  one  on  the 
out-fide  with  an  Opufculum  thereon,  which  the  Fifh  opened  and  fhut  as 
it  had  Occafion.  The  Bed  whereon  the  faid  SbeU-FiJh  bred  in  the  Ante^ 
dibeinan  Sea,  is  not  over  a  Foot  thick  (to  the  beft  of  my  Memory)  in  all 
which,  but  for  the  moft  Part  in  the  Superficies  thereof,  are  Millions  of  the 
laid  Filh  fticking  half  within  the  Stone,  half  without ;  which  Shell-Fijb  ha* 
ving  a  moft  durable  Shell,  that  Part  which  fticks  out  of  the  Stone,  is  con- 
ium^d,  as  in  the  SbeU-FiJh  of  Brougbton,  but  remains  whole  and  entire.  And 
yet  I  have  feen  and  found  whole  Lumps  of  them,  that  by  fome  huge 
Weight  caft  or  fallen  upon  them,  in  the  Noacbian  Debige,  have  been 
miferably  broken  and  (battered  in  Pieces,  and  fo  petrified  in  the  Bed  as  they 
lay. 

In  the  Pariih  of  Brougbton  aforefaid,  in  the  loofe  £^/i  above  the  aforefaid 
blue  Quarry,  and  clfewhere,  I  have  found  in  a  whitiih  Stone,  the  Echini  Go* 
leati  Pun^ictdati  Utcfdii,  the  Turbinites  Major.  JJuydii.  Tab.  7.  N>  341.  the 
Cocblites  Lavis  Vidgatior.  Uuj^dii  T.  7,  iV.  322  5  in  blue  Scone,  the  Concha 
altera  Lmga  Rondketii,  exa&ly  agreeing  to  the  PiAure  and  Bigneis  thereof 
in  Gifiter  de  Pifiibus,  p.  231.  only  tlie  Neb  is  much  longer:  I  have  foUnd 
alfb  Multitudes  of  Beknmtes,  great  and  little,  perforated  and  fiat  at  the 
Root,  by  which  they  grew  in  the  Aniedilwman  Sea^  unto  fome  of  which  I 
have  found  little  Shell-Fifh  fticking. 
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There  baVe  been  tbany  Contefls  and  Disputes  ammgll  the  Learned  con^ 
cerning  thdc  Appearances ;  but  my  Notion  of  theoi  is»  that  the  JntMu^ 
vian  Warld  had  an  external  Sea  as  well  as  Land,  and  Mountains,  fiilb.  Ri- 
vers, and  fruitfiili  Fields  and  Plants  \  that  it  was  about  the  Bigneis  that  oar 
Earth  b  at  prefentof^  and  that  when  God  had  a  mind,  for  the  Wickednefi 
of  the  Inhabitants  that  dwelt  thereon,  to  deftroy  the  {ame  by  Water,  he 
broke  the  Foundations  and  fubterrancous  Caverns  and  Kllars  thereof  wiili 
rood  dreadful  Earthquakes^  and  eaufed  the  fame  to  be  for  the  moft  Part,  if 
not  wholly,,  dhfirbed  and  fwalbwed  up,  and  covered  by  the  S6as  that  we 
now  have }  and  that  this  Earth  of  ours  rijib  then  out  of  the  Bottom  of  the 
AntedibmM  Sea  in  its  Room :  juft  as  many  Iflands  are  fwaUowed  up,  and 
others  thruft  up  in  their  dead. 

From  this  happy  SyAem  c£  the  Deluge^  which  is  the  moil  ooncordant  to 
the  Scriptures  of  all  others,  all  thofe  Things  are  ealily  folved  that  were  hard 
and  difficult  before.  It  is  no  longer  a  Wonder  that  Shells,  and  Shell-Fi(h, 
and  the  Bones  of  other  Fiihes  and  Four-footed  Creatures,  and  Fraits,  &r. 
are  found  (as  they  commonly  are)  in  Beds  and  ^uarries^  in  Hills  and  Moun- 
tains, and  in  the  Bowels  of  the  Earth  ;  for  here  they  bred  in  the  AnteMtviM 
Sea^  thither  they  were  elevated  with  the  Hills  and  Mountains  in  the  Time  of 
the  Delf^e^  there  they  fell  into,  were  abibrbed  and  buried  in  Chafms,  and 
Holes,  and  Clefts,  that  would  necef&rily  happen  in  the  thrufting  up  of  the 
Earth,  and  are  found  in  the  Soil  that  was  flung  and  carried  with  wonderful 
Violence  and  Confufion  from  one  Place  to  another,  by  the  Working  ot  the 
Waters,  and  the  Ferment  and  Hurry  that  they  were  put  into. 

And  as  all  Countries  were  thus  ratiled  out  of  the  Bottom  of  the  Jniedihi- 
^an  Sea  and  Lakes^  fo  that  Part  of  the  Country^  about  Brougbton  afore&id, 
appears  manifbftly,  in  the  jlntediltfoian  $Vcrld^  to  have  been  the  Bottom  of 
ibme  Frejbwater  Lake^  becaufe  that  thole  are  FrcHi-water  Shell-Fifb  which 
are  found  there ;  and  the  Bed,  upon  which  they  bred,  was  a  fine  blue  Clay, 
which  is  the  Colour  of  the  Stone  to  this  Day :  Which  Bed  being  elevated  2xA 
lifted  up  (and  daflied  over  with  other  Earth  in  the  Workings  of  the  Watersi 
and  thegresit  Hurry  and  Confufion  that  then  happened)  the  faid  Bed,  by  die 
Power  of  the  fubterranems  elevating  Heatt^  Steams^  and  Effluviums^  was  tinned 
ty  Degrees  into  Stone,  with  all  the  Fiihes  therein. 

I  have  before  told  you^  that  fome  of  theShell-Fifli,  in  the  fame  Bed,  are  not 
only  ftiU  of  the  Matter  of  the  Bed,  but  of  FUurs^  tho*  fuch  are  not  very  com* 
ffion.  Some  might  wonder,  feeing  that  the  iShelb  are  doled,  that  the  Mat«^ 
ter  of  the  Bed  could  inGnuate  itfelf  into  them  i  but  that  is  nothix^  but 
^^faat  is  common  in  like  Cafes:  For  I  have  frequently  feen,  in  the  Bottoms 
of  Ponds  and  Rivers,  where  fiich  Shell-Fifli  in  Plenty  are>  that  when  the 
^th  is  dead  and  confumed^  and  the  Shell  in  the  Mud^  with  the  Edges  as 
dofe  as  if  the  Fiih  was  alive,  that  nevertheleis  the  Mud  or  Clay  will,  by  De^ 
agrees,  infinuate  aiid  fill  the  fame.  And  now  if  the  Bottom  of  any  one  of 
cht  laid  Rivers  or  Ponds  was  railed  by  Earthquakes^  and  turned  into  Stone 
by  Pesrifick  Effiuvisim^  tbey  would  e»U%  be  Ibund  aa  tbefe  are; 

That 
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That  mtnjSBi^Pl^  tuffend  fuch  wonderful  great  Violence  and  Fofve  in 
lh&  laid  great  Flood,  infbmuch  as  to  be  crufh'd,  and  bruis'd,  and  fqueez'd 
flat^  as  fome  of  thofe  manifeftly  are ;  is  likewife  nothing  ftrange  or  won* 
derlul,  if  we  do  but  Gonfider  the  great  Pieces  of  rifmg'Rocks,  and  Hills^ 
and  Mountains,  that  muft  needs  roll  down,  and  fail  in  fuch  a  general 
Huny  and  Confiifion  as  that  tnoSt  needs  have  been  in  the  Sljffrryj  at  the 
Eaft  End  of  this  Town  of  Braugbton :  where  Fragments  of  innumerable 
Shells  are  found,  and  Ibme  SbeU-Pifikpcez^d  flat,  all  which  are  namral,  and 
not  petrify ^d.  There  was  in  the  Dib^e  flung  upon  the  fame  a  huge  Bed  of 
a  mix'd  confufed  Subfiance,  now  turned  into  a  whitUh  Soft  canker'd  Stone, 
and  upon  that  were  caft  vaft  Quantities  of  Earthy  all  which  weighM  and 
prefied  the  tender  Shells  fb  much,  that  they  fifueezed  ibme  flat,  and  broke 
others  to  Pieces,  as  we  find  them  to  be  at  this  Day. 

I  have  a  hard  Scone,  Part  of  the  aforeiaid  blue  ^gany^  with  little  Bits  of 
WM^als  therein,  and  whole  Lsaves  of  Vaccinia,  or  fVbartk^Bcrries^  fuch  as 
groiw  upon  Heaths  very  exad :  And  Mr.  Llitfd  and  others  have  given  ua 
ieveral  large  Accounts  of  whole  Leso^^/ and  P^/i  found  in  Stones  and  Rocks^ 
and  deep  in  the  Bowels  of  the  Earthy  fome  fdded,  iomt  plain,  fome  imper* 
fe6t ;  all  which  is  very  eafily  folvable,  having  in  that  genera)  Confufion 
and  Hurry  been  feized  upon  and  embody M  in  Lumps  of  Clay  and  other 
Matters,  and  others  catched  and  intercepted  in  Rolling  Beds  of  Earthy  as 
they  tumbled  down  from  rifuig  HUls  and  Mountains,  and  fo  lodg'd 
deep  in  Cbafnasof  the  Ground  and  petrify'd,  and  fo  preferv'd  unto  this 
Day* 

XXXIV.  I  have  had  out  of  the  Iflc  of  Sbeppef  in  the  River  of  liames^  IMS 
very  Sharks  teeth  dug  up  there;,  which  could  not  be  (aid  to  be  petrified.  o.'iio.p.aH^ 
They  were  ibmewhat  gilded  with  a  Vitriotick  TzrmOx  at  our  firlt  receiv- 
ing them  y  but  they  were  white,  and  in  a  Ihort  Time  came  to  their  natural 
Colour. 

In  the  Stone  Quarries  in  Hkderskelf-Park  near  Mi/r^Jn  Torh/birej  I  took 
oat  of  the  Rock  myfdf  a  fair  Gbffifpetra  with  three  Points  of  a  Uack 
JLiver-Colour^  ^nd  fmooth ;  its  Edges  are  not  Serrate  ;  its  Bafis.  i^  (like  the 
true  Teeth)  of  a  rugged  Subftance ;  it  is  carved  round  the  Bafis  with  Im- 
bofled  Work  :  It  bath  certain  eminent  Ridges,  or  Lines  like  Rays,  drawn 
from  the  Bafis  to  each  Point. 
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.  Dr.  TancredRobinfBnrecAvtA  lately  from  ikdryiW  a  conftJcra*  ^'^o^^ 
IV  of  Fijffik  Bones  and  SheUs  of  feveral  Sorts.    Some  of  them  had  l^^'' 
f«ccived  lictle  Alteration  in  the  Earthy   others  more,  and   fome  wt?fc  fowaf^^^if 
changed   as  to  be  ftony  r  But  all  of  them  retained  their  ancient  Shape.  srMoe!?. 
Oat  rf  tbcfe  F^les  I  compared  with  the  Tongue  of  a  Filb  I  had  obfcrved  *3a.f.  ^74« 
in  Jamaica^  and  with  another  of  the  fame  Tongues  in  Pieces,  which  I  iaw 
in    Mr.  Cbarletof^  oiofl:  ufefoi  and  admiraUe  CoUeftion  of  natural  Qu^ 
riqfities^  and  found  a  perfect  Agreement.     Another  of  thefe  Fiffiles  I 

fuppoi& 
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fuppofe  is  the  upper  Ma/idibky  or  Palate  of  this  Filh;  which  is  oppofite  to, 
or  anfwers  this  Tongue :  The  Agreement  of  this  in  all  Parts  with  the 
Tongue,  making  it  very  likely  to  belong,  if  pot  to  this  faoie,  yet  to  d^is 
kind  of  Filh. 

A  Part  of  one  of  the  Joints  of  this  Tongue  was  dug  up  in  England^  and 
given  to  Mr.  CbarUtony  by  Mr.  LJujfddiOxfardy  by  the  Name  of  Siliqwjfirum 
Subnigrum  PeSlinatim  Maximum. 

ri.87,88.  Dr.  Robinfon  thinks  the  Foffile  Palate  or  MandiUe^  Fig.  87.  and  88.  may  be 
of  the  fame  kind  with  that  taken  notice  of  by  lAcbrmnd^  in  this  Book  ir 
Lapidibus^  p.  ly.  where  'tis  call'd  Pcnlacrimus. 

P'i'is*  Fig.  75.  Is  the  whole  Tongue  of  a  Fla$-Fifiy  a-kin  to  a  ^hornbacty  which 

I  call  Pqfiinaca^  Marina^  Levis,  Uvida^  Mis  Maculis  notata.  It  is  made  up 
of  many  Bones  (about  19  in  thb)  which  are  each  of  them  crooked,  their  two 
Sides  making  an  obtafe  Angle,  fucfa  as  the  Sides  of  the  Under-A^mdihk  of 
a  Man  does :  The  uppermoft  Sides  of  thefc  feveral  Bones  have  Furrcwt  aod 
Pieces  ftanding  together  after  the  Manner  of  the  Teeth  of  a  Short  fmali- 
tpothed  Comb,  the  extant  Ends  of  which  anfwer  the  like  Parts  in  the  Bones 
of  the  upper  Jaw  of  this  Fifh,  between  which  and  this  Tongue  the  Fooid  of 
this  FiQi  is  cut,  torn,  or  ground  to  Pieces. 

Tig,  76.  Fig.  76.  Is  the  underfidc  of  the  fame  divided  into  feveral  Pieces  alfo,  but 

having  no  Furrtfws  or  Teetby  as  thole  of  the  upper  Side  have. 

%.77.78>      Fig.  77,  78,  79,  80.   Shew  the  Joints  or  Pieces  of  the  lame  Tongue, 

79i  »o.  feparated  in  feveral  Pofitions  pf  their  upper  and  under  Sides,  to  (hew  the 
perfed  Agreement  between  the  Pieces  of  the  Tongue  of  the  Fifli  taken, 
lately  from  it,  and  thoft  taken  out  of  the  Earthy   which  arc  figur'd  in  the 

Jt.«t,|i,  like  Pofitions.    Ftg.  81,  82,  8i,  84,  85,  86. 

si  *!  ^'      Bg.  87,  88.  Are  the  upper  and  under  Sides  of  what,  I  fuppofe,  is  the 

F/-f.87,88.  Upper^Mandibk  or  Palate  of  this  Fifl),  which  is  oppofite  to,  and  anfwers  this 
Tongue. 

Mr.  fVtUougbby  and  Mr.  Ray  call  this  Fifli  Nari^Nari ;  and  I  am  apt 
to  believe  the  Anonymous  Portt^uefe,  whofe  Ddcriptk)n  of  Brazil  is  pub^ 
liflied  in  Purcbas,  Lib.  7.  C^/>.  i.  'p.  13 13.  means  this,  when  he  iays 
there  were  Rays,  baving  in  tbeir  MnUb  two  Bones  ireakiffg  Wilks  witb 
tbem. 

Homi^/A-      XXXVI.  I  had  lately  an  Opportunity  of  particularly  examining  a  com* 

i^tund   P^^^  Head,  with  both  its  Horns  entirely  pcrfcdt,  not  long  fince  dug  up  in 

«)X         Ireland^  and  given  to  my  Brother  ^ff.  Mflineux^  as  a  Natural  Curiofity,  by 

g2^(-.    Mr.  Henry  Oftm^  that  lives  at  a  Place  callM  Dardijiawn,   in  the  County  of 

Dr.  Tho.    Meatb^   about  2  Miles  from  Drogbeda.     This  is  the  tbird  Head  which  hath 

«»7^4l^  '^^^  (oaztA  by  cafual  trenching  in  his  Orcbard\  they  were  all  dug  up  within 

the  Compafi  of  an  Acre  of  Land,  and  lay  about  4  or  5  Foot  under  ground,  in 

a  Sort  of  a  boggy  Soil.   The  firft  Pitch  was  of  Eartb,  the  next  2  or  3  of  ^urf% 

and  then  followed  a  Sort  of  white  Marie ^  whereby  they  were  found. 
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I  took  the  Dtmenjions  of  this  Head  carefully,  as  follows,  from  the  extreme 
Tip  of  the  right  Hom^  to  the  extreme  Tip  oi  the  left  A  B^  was  lo  Foot  lo 
Inches ;  from  the  Tip  of  the  right  Hcrrty  to  the  Root  where  it  was  faftcned 
to  the  Head  C  D,  5  Feet  2  Inches  ;  from  the  Tip  of  the  higheft  Branch  (meafu- 
ring  one  of  the  Horns  tranfverfe,  or  direftly  acrofs  the  Palm)  to  the  Tip  of 
the  loweft  Branch  G  F^  ^  ^^^^  7%  Inches.  The  Length  of  one  of  the 
TalmSy  within  the  Branches  G  H^  2  Feet  6  Inches  ;  the  Breadth  of  the  fame 
Palm,  ftill  within  the  Branches  /X,  i  Foot  lot  Inches;  the  Branches  that 
(hot  forth  round  the  Edge  of  each  Palm^  were  9  in  Number,  befidcs  the 
BnW'AntlerSy  of  which  the  right  Antler  D  L,  was  i  Foot  2  Inches  in  Length, 
the  other  was  much  Ihorter  ;  the  Beam  of  each  Htfm  My  at  fome  diftance  from 
the  Head^  was  about  8  Inches  in  Circumference  ;  at  the  Root  where  it  was 
taftened  to  the  Heady  about  11  Inches  in  Circumference-,  the  Length  of  the 
Head  from  the  back  of  the  Skull  to  the  tip  of  the  Nofe,  or  rather  the  Ex- 
trcmity  of  the  upper  Jaw-bone  N  Oy  1  Feet  y  the  Breadth  of  the  Skull  where 
largeft  P  ^  was  a  Foot.  There  were  2  Holes  near  the  Roots  of  the  Herns 
that  lookM  like  EyeSy  but  were  indeed  large  open  Paflages,  nearan  Inch  in 
Diameter,  in  the  Farebead-boney  to  give  way  to  great  Blood- Veflels,  that  here 
iflue  forth  from  the  Head,  and  pafs  between  the  Surface  of  the  Horn,  aod 
the  fmooth  hairy  Skin  that  covers  them  whilft  they  are  growing  (which  is 
commonly  called  the  Velvet)  to  fupply  the  Horns  with  fufBcient  Nourilhmcnt, 
while  they  are  foft,  and  till  they  arrive  at  tKeir  full  Magnitude,  fo  as  to  be- 
come perfeftly  hard  and  folid. 

Thefe  Veflels,  by  reafon  of  thdr  Largenefs  and  great  Turgency  of  the 
Humour  in  them,  whilft  the  Horn  is  fprouting  and  pliint,  make  deep  and 
confpicuous  Furrows  all  along  the  outfide  of  it  where  they  pafs,  which  may 
plainly  be  feen  after  the  Horn  is  bare  and  come  to  its  full  Growth,  at  which 
time  all  thefe  Veins  and  Arteries,  with  the  outward  Velvet  Skin,  drying  by 
the  Courfe  of  Nature,  (hrivel  up  and  feparate  from  the  Horny  and  the  Beaft 
affeds  tearing  them  off  in  great  Stripes  againft  the  Boughs  of  Trees,  expo- 
fing  his  Horns  naked  when  they  are  thoroughly  hardened,  without  any 
covering  at  all. 

Such  then  were  the  vaft  DimenfimSy  according  to  which  the  lofty  Fabrick 
of  the  Head  and  Horns  of  this  (lately  Creature  was  built :  And  yet  it  is  not 
to  be  queftioned  but  thefe  fpacious  Horns  as  large  as  they  were,  like  others 
of  the  Deer- kind  J  were  naturally  caft  every  Year,  and  grew  again  to  their 
full  Size  in  about  the  fpace  of  4  Months.  For  all  Species  of  Deer  yet  known 
certainly  drop  their  Hom^  Yearly,  which  I  conceive  to  proceed  from  the  iamc 
Caufe,  that  Trees  annually  caft  their  ripe  Fruit,  or  let  fall  their  withering 
Leaves  in  Autumn ;  that  is,  becaufe  the  nourilhing  Juicey  fay  it  is  Sap  or 
Bloody  is  ftopped  and  flows  no  longer,  either  on  the  account  it  is  now  deficient, 
being  all  fpent,  or  that  the  cavous  Paffages  which  convey  it,  dry  up  and 
cool,  io  as  the  Part  having  no  longer  any  Communication  with,  muft  of  necef- 
fity  by  degrees  fever  from  the  TFbole  •,  but  with  this  Difference,  that  Horns  by 
reafon  of  their  hard,  material,  and  ftrong  Compofition,  ftick  faft  to  the  Head 
by  their  Root  7  or  8  Months  aftef  all  tbdr  Nourifhment^mfedly  retires. 

Vol.  II.  K  k  k  wherey 
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whereas  Leaves  and  Fruity   confifting  of  a  much  more  gender  Subftance,  and 

a  finer  T9xture  of  Parts,    drop  fooner  from  their  native  Beds  where  they 

grew,  when  once  the  Supply  of  ufual  Nourifliment  is  ftc^t.     This  Analogy 

that  Nature  obfcrves  in  calling  the  Horns  of  Bcafts,    and  dropping  the  Fruit 

'of  Trees,     will  appear  much  more  evident  to  any  oae  that  will  obfcrve  the 

•  End  of  a  Stalk,  from  which  a  rvpQ.Orat^e^  or  any  large  Fruit,  has  been  lately 

\  fevered,  and  the  But-end  of  a  call  Horn,  where  it  is  faften'd  to  the  Qsfrmis  \ 

for  by  comparing  them  together,  .he  Ihall  find  fo  great  a  Cangruity  in  the 

Shape  of  both,  that  *twill  te  apparent.    Nature  works  according  to  the  fame 

Mecbanijm  in  one  as  in  the  other. 

•  Such  another  Head^  .with  both  tlie  Horns  entire,  was  found  fbmc  Years 
fince  by  one  Mr.  Van  Delure^  in  the  County  of  Ciare^  buried  lo  Feet  under 
Ground  in  ^  fort  of  Mark^  and  was  prefented  by  him  to  the  late«D.  of  Or- 
moni.  In  the  Year  1691,  Major  FolUot  told  me,  that  digging  for  Mark  near 
Town  Balfymackwdrd  n^ar  Bali]Jhann<m  in  the  County  of  Fermamigb^  he 
found,  buried  10  Feet  under  plain  folid  Grpund,  a  pair  of  thefe  fort  of  Horns. 
^  In  the  Year  1684,  ^^^^^  .werQ  two  of  thefe  Heads  dug  up  near  ^urv)\  withift 
'  8  Miles  of  JD«^i?».         *     ' 

Not  long  fince  a  Head  of  this  kind,  with  its  Hpf-ns^  was  found  near  iVr- 
fkmnyj  feated  on  the  River  Shannon^  in  the  County  of  GaUaway.  Such  a. 
Forehead  mtii  tv9o  extnordin^y  Beams  of  thefp  kind  of  Horns,  may  be  now 
'  lecn  fattened  againft  one  fide  of  the  CtmimonrHaU  of  his  Grace  Michael  Lord 
Archbilhop'  of  Armagh^ i  Hobfc  here  in  Dublin  \  they  are  both  imperfefl:, 
and  want  their  P^ms^  yet  by -the  vaft  .Thicknefs  and  Length  of  the  Beam^  I 
Judge,  when  entire,  they  much,  exceed  the  Size  of  thofe  I  have  given  the  Di- 
menlions  of  above.  The  Primaie  told  me,  they  were  found  fomewhere  in  the 
Province  of  f/^fT. 

To  thefe  I  might  add  many  more  Inftances  of  the  like  ;  as  thofe  found  by 
the  late  Lorti  Mountjoy^  near  his  Houfe  at  Newton-Stewarty  and  thofe  kept 
at  Stockalten  in  the  County  of  Meatb  •,  for  to  my  Knowledge,  within  lefs  tlian 
20  Years,  above  20,  I  might  fafely  fay,  30  Pair  of  thefe  fort  of  Horns  have 
Wen  dug  up 'in  feveral  Places  of  this  County,  all  found  by  accident ;  and 
we  may  well  fuppofe  vaft  Numbers  ftill  remain  undifcoyered  :  But  thefe  may 
fufEce  plainly  to  ihew,  this  Creature  was  fcjrmerly  common  with  us  in  /n?- 
landy  and  an  indigenous  Jnimal^  not  peculiar  to  any  Territory  or  Province, 
but  univerfilly  met  with  in  all  Parts  of  the  Kingdom.  We  may  alfa 
reafonably  gather,  that  they  were  a  gregarious  Animaly  as  the  NaturaUfis 
call  them  •,  of  fuch  a  fort  of  Creature  as  aflfedb  natdrally  keeping  together 
in  Herds  ;  as  we  fee  the  Fallow  Deer  mth  us,  and  as  'tis,  reported  of  the 
Elcbes  in  Sweden^  and  the  Rain  Deer  in  the  Northern  Countries  of  £«- 
rope  y '  for  otherwife  we  cannot  eafily  fancy  it  Ihould  happen,  that  three  of 
their  Heads  (hould  be  all  found  within  the  narrow  Compafs  of  one  Acre  of 
Ground. 

That  thefe  and  feveral  others,  and  indeed  I  think  I  may  fay  all  that  I 
have  been  particularly  inform'd  of,  though  dug  up  in  far  diftant  Places 
of  Ireland^   Ihould  be  conftantly  found  buried  in  a  fort  of  Mark^   fccms  to» 
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mc  to  irtimatc,  as  if  Marie  was  only  a  Soil  that  had  been  forftierly  the  out* 
ward  Surface  of  the  Earth,  but  in.  Procefs  of  Time,  being  covered  by  De- 
grees with  many  Layers  of  adventitious  Earth,  has  by  laying  under  Ground 
a  certain  Number  of  Ages  acquired  a  peculiar  Texture,  Confiftence,  Rich- 
nefs  or  Maturity,  that  gives  it  the  Name  oi  Mark.  For  of  Neceffiry  we  muft 
allow  the  Place  where  thefe  Heads  are  now  found,  was  certainly  once  the  ex- 
ternal Superfice  of  the  Ground,  ocherwife  it  is  hardly  pofEble  to  fuppofe  how 
they  fliould  come  there. 

And  that  they  fhould  be  fo  deep  buried  as  we  at  prefent  find  them,  ap- 
pears to  have  happened  by  their  accidentally  falling  where  it  was  foft  low 
Ground ;  fo  that  the  Horns  by  their  own  confiderable  Gravity  might  eafily 
make  a  Bed  where  they  fettled  in  the  yielding  Earth,  and  in  a  very  long  courfc 
of  Time,  the  higher  lands  being  by  Degrees  diffolved  by  repeated  Rains, 
and  wafhed  and  brought  down  by  Floods,  covered  thofe  Places  that  were 
firuatcd  lower,  with  many  Layers  of  Earth :  For  all  high  Grounds  and 
Hills,  unlefs  they  confift  of  a  Reck,  by  this  means  naturally  lofe.a  little  every 
Year  of  their  Height,  and  fometimes  lenfibly  become  lower*  even  in  one  Age  -, 
of  which  we  may  fee  feveral  fatisfaftory  Inftances  related  by  Dr.  Plot  in 
his  Natural  Hiftory  of  Stafford/hire^  Chap.  3.  Page  113.  As  for  all  fuch  Heads 
that  might  chance  to  fall  on  high  or  hard  Grounds,  where  they  could  not  pof- 
fibly  be  covered  or  defended,  thefe  muft  of  Neceflity  rot,  periQi,  and  be  de-- 
ftroyed  by  the  Weather. 

By  what  means  this  kind  of  Animal,  formerly  fo  common  and  numerous 
in  this  Country,  Ihould  now  become  utterly  loft  and  excinft,  deferves  our 
Confideration.  ["/'^ 

Some  have  been  apt  to  imagine  this,  like  all  other  Animals,  might  have 
been  deftroycd  from  off  the  Face  of  this  Country,  by  the  Deluge  in  the 
Time  of  Noah :  But  if  we  confider  what  a  fragil,  flight,  and  porous  Sub- 
ftance  thefe  and  the  Horns  of  all  Deer  are,  we  cannot  well  fuppofe  they 
could  by  any  means  be  preferved  entire  arid  uncorrupt  from  that  Floods  now 
above  4000  Years  fince  5  and  I  have  by  me  fome  of  the  Teeth,  and  one  of 
the  lower  Jaw-bones  of  this  Creature  fo  perfect,  folid,  ponderous  and  fre(h,* 
that  no  one  that  fees  them  can  poflibly  fufpeft  they  could  have  been  in  Na- 
ture fo  many  Ages  paft :  And  therefore  it  feems  more  likely  to  me,  this 
kind  of  Animal  might  become  extinft  here,  from  a  certain  ill  Conftitu- 
tion  of  Air  in  fome  of  the  paft  Seaibns  long  fince  the  Flood,  which  might 
occafion  an  Epiiemck  Dijiemper^  if  we  may  fo  call  it,  or  Peftikntial  Murrain^ 
peculiarly  to  afie&  this  Sort  of  Creature,  fb  as  to  deftroy  at  once  great  Num- 
bers of  them,  if  not  quite  ruin  the  Spedes.  For  this  Ifland  may  very  well  be 
liieught  neither  a  Country  nor  Climate  fo  truly  proper  and  natural  to  this 
Animal  as  to  be  perfe£Uy  agreeable  to  its  Temper,  fince  for  aught  I  can 
yet  learn,  it  neither  is,  nor  ever  has  been  an  Inhabitant  of  any  of  the  adjacent 
Kingdoms  round  about  us..  And  befides  the  three  Heads  above-mentioned, 
found  fo'ckxfe  10  one  another  in  the  County  of  Meatb^  and  the  two  near 

K-Jl  k  2  'Turuy^ 
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^urv)\  fcems  not  a  Jittlc  to  countenance  this  Opinion,  as  if  diefc  Animals  died 
together  in  Numbers,  as  they  had  lived  together  in  Herds.  To  this  Purpole, 
Siheffer  in  his  Laponia  fpeaking  of  the  Rain  Deer,  an  Animal  that  agrees  in 
Kind  with  ours,  tho*  it  be  a  quite  different  Sort  of  Deer^  fays,  that  whole 
Herds  of  them  are  often  dcftroyed  by  a  raging  Difteniper  like  a  Plague,  com- 
mon among  them.;  and  that  fomctimes  they  all  die,  lb  that  the  Laplander  is 
forced  to  fupply  himfclf  with  new. 

'Tis  probable,  however,  that  fome  of  them  might  have  cfcaped  this  com- 
m,on  Calamity  -,  but  thcfe  being  few  in  Nuniber,  I  imagine  as  the  Country 
became  peopled,  and  thickly  inhabited,  they  were  foon  deftroycd  and  killed 
like  other  VenifoHy  as  well  for  the  Sake  of  Food  as  Maftery  and  Diverfion. 
And  certainly  thefe  favage  Ages  of  the  World  would  not  have  fpared  the 
reft  of  the  Deer  Kind^  Stags  and  Hinds^  Bucks  and  Does,  which  wc  ftill  have, 
but  that  thefe,  feeing  of  a  much  fmaller  Sizev,  could  fhelter  and  coiKeal  them- 
ielves  eafier  under  the  Covert  of  Woods  and  Mountains,  fo  as  to  cfcape  utter 
Deftruftion. 

And  here  I  cannot  but  obferve,  that  the  Red  Deer^  in  thefe  our  Days,  is 
much  more  rare  with  us  in  Ireland^  than  it  has  been  formerly,  even  in  the 
Memory  of  Man  :  And  tho*  I  take  it  to  be  a  Creature,  naturally  more  pecu- 
liar to  this  Country  than  to  England,  yet  unlefs  there  be  fome  Care  taken  to 
preferye  it,  I  believe  in  Procefs  of  Time,  this  Kind  may  be  loft  alfo,  like  the 
other  Sort  we  are  now  fpeaking  of. 

It  remains  that  we  enquire  what  Species  of  Animals  it  was,  to  which  thefe 
fkately  Horns  formerly  belonged.  I  know  it  is  an  Opinion  generally  received, 
that  they  belonged  to  the  jUcbe,  Elcbe^  or  Elende^  and  therefore  arc  vulgarly 
called  Ekbt^s  Horns :  But  I  have  feen  a  Pair  of  genuine  Ekhe's  Horns  brought 
out  of  Swedelandy  and  they  differed  extremely  both  in  Figure  and  Size^  from 
thefe  we  have  now  defcribed.  They  were  abundantly  fmaller^  and  quUe  of 
another  Shape  and  Mike^  not  palmed,  or  broad  at  the  End  fartheft  horn  the 
Head,  as  ours  -,  but  on  the  contrary,  broader  towards  the  Heady  and  growing 
ftill  narrower  towards  the  Tips  End,  the  fmaller  Branches  not  iifuing  forth 
from  both  Edges  of  the  Horns  as  in  ours,  but  growing  along  the  upper  Edge 
only,  whilft  the  other  Verge  of  the  Horn  was  wholly  plain  without  aay  Bran- 
V^siimdrwp.  cbcs  at  all.  The  faithful  Gefner  ipeaking  of  the  Size  of  them,  fays,  Comuafin- 
*"'•  gula  Libras  circiter  duodecim  appendunt,  Longitudine  fere  duanm  Pedum: 
Whereas  the  Horns  r^t  find  here  in  Ireland  are  near  thrice  that  Length,  and 
above  double  that  Weight,  tho'  dried,  and  much  lighter  from  their  being 
fo  long  kept.  Moreover  the  Elcbe,  as  defcribed  by  JpaUonius  Menaienus, 
who  had  feen  many  of  them,  is  no  larger  than  a  middling  Horfe.  And  Mr. 
Duncombe  told  me,  when  he  was  Envoy  in  Sweden^  he  had  feen  there  above 
loo  Elcbes  together  in  a  Herd,  and  none  of  them  above  five  Feet  high.  And 
if  fo,  we  cannot  imagine  a  Creature  of  that  fmall  Size  could  poiSbly.  fupr 
port  fo  large  and  heavy  a  Head,  with  {o  wide  and  fpreading  a  Fair  of  Horns 
as  thefe  we  are  ipeakit^of ;  confidering  that  txa&  Symmeityj  and  due  Pro- 
portion  of  Parts,  Nature  obierves  in  the  Formation  of  aU  the  larger  and 
perfe£ter  Sort  of  Animals. 

But 
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But  the  Defcription  of  that  lofty  homed  Bcaft  in  the  fVeft-lndies^  called  a 
Moofcy  much  better  agrees  with  our  Irijh  Animal  than  that  of  the  Ekbe  does. 
This  Animal  I  find  defcribed  by  Mr.  John  Jojfelyn^  amoi^  his  N&iv-Englani 
Rarities,  in  thefe  Words  :  The  Moofe-Deer,  common  in  tbefe  Parts,  is  a  very 
gcodfy  Creature,  fome  of  them  twehe  Feet  bigb,  {in  Height,  fays  another  Author 
more  particularly,  from  the  Toe  of  the  Fore-Foot  to  the  Pitch  of  the  Shoulders  12 
Feet  ;  in  its  full  Growth  much  bigger  than  an  Ox)  with  exceeding  fair  Horns. 
with  broad  Palms,  fome  of  them  two  Fathoms  or  twelve  Feet  from  the  Tip  of  one 
Horn  to  that  of  the  other.  This  is  .  14  Inches  wider  than  ours  was.  Another 
thus  defcribes  the  manner  of  die  Indians  Hunting  this  Creature :  They  com- 
monly bunt  the  Moofe,  which  is  a  kind  of  Deer,  in  the  fVinter,  and  run  him 
down  fometimts  in  half  otberwbile  a  whole  Day,  when  the  Ground  is  covered 
with  Snozv,  which  ufuaify  lies  here  four  Feet  deep ;  the  Beaft,  very  heavy,  finks  every 
Step  as  be  runs,  breaking  dawn  Trees  as  big  as  a  Man*j  Thigh  with  his  Horns  5 
at  length  they  get  up  with  it,  and  darting  their  Lances,  wound  it  Jo,  that  the 
Creature  w^s  heavily  on,  till  tired  and  fpent  with  Lofs  of  Blood,  it  Jinks  and  falls 
like  a  ruined  Building,  making  the  Earth  fhake  under  it.  So  that  we  have 
not  the  lead  Reafbn  to  queftion  but  thefe  vaftly  large  Mfh  Deer  and  the 
jimerican  Moofe,  were  certainly  one  and  the  fame  Sort  of  Anhnal,  being  all 
of  the  Deer  Kind,  carrying  the  fame  Sort  of  palmed  Horns,  which  are  of  the 
fame  Size  and  Largenefs  as  well  as  Figure ;  and  the  Bulk  of  their  Bodies  cor- 
refpondingexaftly  in  proportion  to  the  wide  fpreading  of  their /for»i.  So 
that  we  may  fecurely  aflert,  that  Moofes  formerly  were  as  frequent  in  this 
Country,  as  they  have  them  ftill  in  the  Northern  Parts  of  the  Weft-Indies^ 
New-England,  Virginia,  Maryland,  and  Canada,  or  New  France. 

And  left  we  may  think  this  Animal  peculiar  to  the  Continent,  and  not  to 
be  found  in  Iflands,  a  remaikable  Pafifage  in  John  de  Laet*s  Defcription  of  the 
IVefi-Indies  clearly  fliews  the  contrary  :  There  are  found,  fays  he,  great  Num- 
bers of  tbefe  Animals  in  an  Ifland  near  /i&^  Continent,  called  by  the  Enghfti,  Mount 
Manfell,  This  may  give  us  reafonable  Grounds  to  believe,  that  as  this 
Ifland  of  Mount  Manfell  muft  of  necefllty  have  had  fome  Communication  with 
the  Main-Land  of  America,  to  have  been  thus  plentifully  ftock*d  with  this 
Sort  of  Beads  ;  fo  Ireland,  for  the  fame  Reafon,  muft  in  the  many  paft  Ages, 
fong  before  the  late  Difcovery  of  that  New  World,  have  had  fome  Sort  of  In- 
tercourfe  with  it  likewife,  (though  *tis  not  eafy,  I-  acknowledge,  for  us  at  pre- 
fcnt,  to  explain  how)  for  otherwifc  I  do  not  fee  how  we  can  conceive  this 
Country  ftiould  be  fupplied  with  this  Creature,  that,  for  ought  I  can  yet  heat", 
is  not  to  be  found  in  all  our  Neighbourhood  round  about  us  ;  nay,  perhaps 
in  any  other  Part  of  jE«r^p^,  Afia,  or  Africa:  And  then  'tis  certain,  zs  Ire- 
land is  the  laft  or  moft  Weftern  Parr  of  the  Old  World,  fo  *tis  neareft  of  any 
Country  to  the  moft  Eaftern  Parts  of  the  New  -,  Canada,  Ne^England,  Virgi- 
ma,  &c.  the  great  Traft  of  Land,  and  the  only  one  I  yet  know,  remarkable 
for  Plenty  of  the  Moofe  Deer. 

XXXVII.  Tonna^  z  confidofable  Dfftrift  of  Thuringen,^  near  to  Erfurt, 
*  was  formerly  fobjeft  to  the  FixtAyolGlicbcn^  which  becoming  extinft,  it  had 
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%fdund^  afterwards  fevcral   Mafters,    and  at  laft  vm  aimcxed  to  the  Dukedom  of 
Ground  near  Saxt'Gotba^  bcing  claimcd,  in  the  Year  1677,  by  Prince  irftfcnV*,  Father  of 
G^maJy :   ^^  prcfent  PriiKe  of  that  Name,  as  his  hereditary  R^ht.     It  has  two  fmall 
By  Will.     Towns  or  Villages  of  the  fame  Name,  one  of  which  is  called  Burg'T^onna^  or 
^Uus^T  CafiUi:oma\  and  the  other  Gfaf^n  Totmay  or  Earrs^Tatma.     Which  of  the 
»34P-757'  two  is  moft  ancient  I  cannot  take  upon  nic  to  determine ;  but  it  appears  from 
the  Annals  of  the  Country  that  there  was  an  ancient  Town,  called  Dmmaba^ 
in  the  Charter  of  Olton  the  Great,  which  was  given  in  the  Year  of  Cbrift  973, 
and  in  my  Opinion  the  Town  there  meant  was  Burg-^mna.    Very  near  this 
Town  there  is  jl  fandy  Mountain  or  Hill,  at  the  Bottom  of  which  there  is 
Plenty  of  a  very  pure  white  Sand,  which  they  ufed  to  carry  to  great  Dif- 
tances  for  the  Ufe  of  various  Artificers.     As  they  were  digging  here  in  Deem- 
ber^  in  the  Year  1695,  they  found  fomc  prodigious  large  Bones,  which  fecm- 
.ed  to  belong  to  the  hind  Feet  of  fomc  Quadruped,  oric  of  them  weighing 
nineteen  Pounds.    Then  they  found  a  round  Head  of  a  Bone,  larger  than  a 
Man's  Skull,  fixed  in  a  Socket,    weighing  nine  Pounds  \  and  then  a  larger 
Bone,  like  that  of  the  Thigh,  weighing  thirty-two  Pounds.     Searchiug  fjU"- 
ther  in  the  cold  Weather,  which  is  common  in  the  Beginning  of  the  Year, 
they  hk  upon  the  back  Bone,  with  the  Ribs  adhering  to  it,  and  digging  (till 
deeper  they  found  two  more  round  Bones  larger  than  the  former  one,  together 
with  the  Bones  next  to  them,  viz.  thofe  of  the  fore  Feet ;  then  the  Shoulder 
Blade,  four  Feet  long,  and  two  Spans  and  a  half  broad.     Soon  after  they 
came  to  the  Vertebrae  of  the  Neck,  together  with  the.  Dentata  •,  and  laft  of 
all  appeared  the  Head  of  a  monftrous  Size,  with  four  of  the  Grinders,  each  of 
which  weighed  twelve  Pounds,  and  the  two  largcft  Teeth  or  Horns,  two 
Spans  and  a  half  thick,  and  eight  Feet  long,  (landing  out  from  the  Head.   In 
order  that  the  Head  might  be  better  fcen,  a  Hole  was  dug  in  the  Hill  of 
twelve  Cubits,  or  four  and  twenty  Feet  deep  ;  which  being  done,  his  Serene 
Highnefs  came  himfelf,  and  I  had  the  Honour  to  be  one  of  thofe  who  attend- 
ed him  by  his  Order,  where  there  was  a  great  Concourfe  of  Spedators,  and 
every  Body  admired  the  prodigious  Size  of  the  Head  and  Teeth  \  but  we 
were  very  forry  to  find  that  the  Head  and  all  the  other  Bones  and  the  Te^h, 
except  thofe  of  the  Jaws,  which  were  almoft  entire,  were  become  fo  britdc, 
carious,  and  fo  thin  with  lying,  that  we  could  not  find  one  of  them  that  was 
quite  found,  but  they  were  all  broke  to  Pieces. 

When  the  Report  of  thefe  Bones  was  firft  fpread  abroad,  the  common 
Opinion  was,  that  they  were  the  Bones  of  a  Giant,  which  both  I  and  other 
confiderate  Perfons  laughed  at,  and  as  foon  as  the  Head  appeared  that  Opinion 
vanilhed.  But  afterwards  there  were  two  other  Opinions  ftarted,  qm  of 
which  was,  that  thefe  Bones  mufl:  be  the  Skeleton  of  an  Elephant,  very  much 
decayed  or  corrupted  with  Time ;  and  the  other,  that  it  was  rather  a  Foflil 
Unkorn,  as  they  eall  it,  or  a  Mineral  mimicking  an  animal  Produdion.  I 
imag^le  the  former  to  be  the  mod  probable  of  3ie  two.  For  by  comparing 
this  Skeleton  with  that  of  the  Elephant  ^ven  to  the  Univerfity  of  DuiUn  in 
Jreland^  in  the  Year  1681,  by  A.  MovUnSy  it  a{^ars  that  thefe  two  agree  in 
.every  Circiimftance, ,  This,  efpeqalfy,  is'  to  be  remarked,  tbaty  ^  MatUas 
.....  ....-  feys. 
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lays,  in  the  Cranium  of  th^  Elephant  there  are  a  great  Number  of  Cells,  for 
the  xnoft  part  triangular,  lined  with  Membranes  in  which  there  is  a  curious 
Difpoficion  of  ihe  Blood  Veffds,  which  are  very  numerous ;  and  that  thefe 
Cells  ane  compofcd  erf  thm  bony  Plates.  Now  not  only  the  Perfons,  who 
digged  up  this  Cranium  at  Tmna^  fay,  that  they  found  it  not  only  concave 
and  perforated  like  .an  Ant's  Hillock,  but  the  fame  thing  appears  very  plain 
from  the  Fragments  of  it,  wheie  thole  Cells  made  of  bony  Plates,  and  the 
grcateft  Part  of  them  triangular,  are  very  confpicuous,  going  fpmetimes  ob- 
liquely, and  fometimcfi  diredly  crofs  the  Skull.  The  Membranes,  together 
with  their  dried  Blood  Veffels,  we  found  glewed  very  firmly  to  the  Cells: 
tinged  with  a  yellow  reddifli  Colour,  and  happening  to  try  them  with  a 'Knife,, 
they  fell  oflF  in  Pieces,  taking  away  with  them  that  Colour,  and  thereby  expo- 
fiDg  the  white  Bones  to  view.  Befides  that  Foramen,  which  MouUns  obferved 
b  the  Cranium  for  the  Pafiage  of  the  Medulla  Oblongata,  that  Angular 
Cavity  for  lodging*  the  Brain  appears  likewife  in  burs-,  and  the  Length  of  the 
Cranium,  which  he  meafured  from  one  Extremity  to  the  other,  to  be  twenty 
Inches  and  a  Qjaarter,  in  ours  is  faid  to  have  been  three  Feet  and  a  half, 
which  being  fofty-two  Inches,  makes  us  conjefture,  that  this  Elephant  muft 
at  leaft  have  been  twice  as  large  as  the  one  in  Ireland^  which  will  fippcar  ftill 
more  plain  from  what  follows.  Concerning  the  e^fefnal  Shape  p^  the;  SkuU 
of  the  Elephant,  another  Englijhman^  viz.  John  Ray^  in  his  Synopfis  of  Qua- 
drupeds, obferves,  that  its  pofterior  Part  is  divicted  into  two  very  large  Si- 
nulTes  or  Lobes,  fo  as  to  referable  a  Man*s  Hips ;  nor  is  there  any  Cavity 
to  be  ohferved  jetting  out  for  receiving  the  Cerebellum,  as  in  many  other 
Quadrupeds,  but  it  rather  reiembles  the  Figure  of  the  human  Sjcull.  And  I 
call  all  thofe  to  witnefs,  who  faw  the  Head  lying  in  the  Sand,  whether  this 
Defcription  of  it  is  not  exaft.  The  longeft  Teeth  or  Horns,  befides  their 
Thickncfs  and  Length  above-mentioned,  at  the  fame  time  difcovered  that 
natural  Smoothncf^  yellowifli  Colour  intermixed  here  and  there  with  blackifh 
Spots,  Crookednafs,  and  Striae,  which  are  common  to  the  Teeth  and  Horns 
of  no  other  Aniomls,  Nay,  what  is  extremely  remarkable,  there  remains 
ffill  the  Pri»t  of  the  right  Tooth,  which  appears  evidendy  to  have  been  filed, 
according  as  PUny  remarks,  "  that  Elephants  Jharperf^  and  file  their  Horns  upon  Uk  xu 
•*  a  Tree'\  Neither  muft  I  forget  to  mention,  amongft  others,  who  came  in 
Shoals  from  all  Quarters  to  view  this  Sght,  a  certain  Merchant,  who  had 
lived  many  Y^ars  ia  India^  and  according  to  the  Rules  of  the  Indians^  which 
he  faid  he  knew  very  well,  he  judged  from  the  Teeth  or  Horns  of  this  Ele-i 
phant,  that  it  muft  have  lived  upwards  of  two  hundred  Years.  Upon  this 
Sul^eft  Aldrtrt^andus  brings  in  the  Teftunooy  of  Alosflus  Cadamaftus^  who  fays 
he  once  faw  an  Elephant  killed  of  a  very  moderate  Size,  the  Length  of  wi^fa 
Teeth  exceeded  three  Palms  or  Spans ;  they  ftood  up  two  Spans  abov&the 
Gum,  and  the  third  funk  into  the  Gum,  fo  as  to  be  hid  by  it,  like  the  Roots- 
of  other  Teeth  \  and  fmce  the  Age  of  thcfe  Animals  is  known  l?y  their  Tefth,. 
this  muft  have,  l^en  very  young,  in  Comparilbn  of  others,  whofe  Teeth  are 
fo  large  as  to  fupply  the  Place  of  Pofts  and  Pales  for  Hedges,  as  Pliny  fays  ; 
and  a>  the  Blacks  relate^  in  fome  Elephants^  they  g^ow  to  fuch  a  Length  as  to> 
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exceed  twelve  Spans.     This  laft  makes  very  mych  to  our  Purpofc  •,  for  Gi- 
^amujius  means  the  greater  Palm,  which  we  othcrwtfe:  call  a  Span  ;  twelve 
Palms  then  make  eight  Feet,  which  is  the  Length  of  the  Teeth  at  ^onna. 
That  which  Harduin^  the  laft  Commentator .  on  P/i«F,  mentions  he  faw  at 
Dieppe^  comes  pretty  nigh  to  this,  being  kvtn   Feet  long,   and  weighing 
upwards  of  a  hundred  Weight.     Befides  Gellius  afierts,  that  they  frequently 
grow  to  the  Length  of  ten  Feet.     Nor  is  l^re  any  thing  furprizing  in  the 
Weight  of  the  Teeth  at  "tonna  being  upwards  of  a  hundred  Founds,  feeing 
there  are  found  fome  that  weigh  a  hundred  and  forty  Pounds,  fuch  as  a 
Friend  of  mine  told  me  he  faw  in  Holland ;  or  one  hundred  and  fifty,  or  two 
hundred  Rman  Weight  of  twelve  Ounces^  as  Erafnms  rdztes  of  Francijcus ; 
or  a  hundred  and  fixty,   fuch  as  Terzagus  defcribes  in  the  Septalian  Mufaum. 
Vertomnnnus  likewife  faw  two  in  Sumatra^  which  together  weighed  three  hun- 
dred and  thirty  fix  Pounds.     It  is  fufficient  for  me  to  mention  the  undoubted 
Tcftimony  of  a  certain  Ducal  Minifter,  who  lived  fome  Years  in  Sumairay 
and  other  Parts  of  India^  and  affirms,  that  he  has  feen  Teeth  fix  or  eight 
Feet  long,  two  Spans  and  a  half  broad,  and  weighing  a  hundred  and  twenty- 
five  Pounds,     I  do  not  intend  to  meddle  with   that  ancient  Rlpute,  viz, 
whether  they  ought  properly  to  be  called  Horns  or  Teeth  •,  nor  at  the  fame 
time  will  I  deny,  that  I  like  the  Opinion  of  Aldrovandus  and  Bocbart  of  their 
partaking  of  the  Nature  of  both,  as  their  Origin  confirms,  which  was  long 
ago  obfcrvcd  by  Paufanias^  who  fays,  that  they  defcend  from  the  Temples, 
and  fo  make  their  Way  downwards  and  outwards,  as  he  remarked  in  the 
Skull  of  an  Elephant  in  Campama.     The  Teeth  at  Tonna  had  the  fame  Situa- 
tion, and  the  Obfervation  of  Moidins  and  Ray  is  no  Objeftion  to  this,  they 
deriving  thefe  Teeth  from  the  upper  Jaw,  and  defcribing  their  internal  Struc- 
ture in  this  manner,  viz.  "  That  tbey  are  boUow  within^  and  filUd  with  a  Kind 
■"  ofcompa^  medullary  Suhjlancey  with  fome  Mixture  of  Glands^*.     Ray  too  adds, 
from  an  Obfervation  of  Ueuwenboeck^  "  ^bat  tbey  are  compofed  of  very  flender 
*•  Tubes  joined  to  one  another^  wbicb  take  tbeir  Origin  at  tie  inner  Part  or  Ca- 
•*  vity  oftbe  Tootby  and  terminate  in  the  Circumference'^    Befides  we  evidendy 
obferved  thefe  Tubes  in  every  Part  of  the  Teeth  at  Tonna^  together  with  dit- 
ferent  Layers  of  a  Cortex,  as  it  were  going  round  them,  by  which  we  few 
the  different  Years  of  the  Elephant,  or  perhaps  greater  Periods  of  Life,  mark- 
ed upon  the  Teeth.     But,  to  tell  the  Truth,  neither  of  them  had  a  larger 
Cavity,  than  juft  to  ferve  for  their  Infertion  into  the  Head  or  Temple,  or 
more  properly  the  upper  Jaw,  nor  does  Cardanus  nor  Aldrovandus  mention  a 
larger  in  any  of  them.     And  although  it  is  defcribed,  as  being  larger  both  in 
Moulins  and  Ray^  yet  they  could  only  produce  the  Teeth  of  younger  Ele- 
phants ;  for  I  ima^e,  that  all  thofe  of  the  older, Kind  haye  the  fame  Struc- 
ture as  the  Teeth  at  ^onna^  and  the  Caufe  of  the  Difference  is  this,  viz.  in 
the  older  Teeth  the  Tubes  and  Layers  of  the  Cortex  arc  not  only  incrcafed 
outwardly,  but  more  and  more  compreflfed  and  compa£ted  inwardly,  and  at 
the  fame  time  the  medullary  glandular  Part  is  gradually  contracted,  and  at 
laft  obliterated. 

I  pro- 


(  441  ) 

I  proceed  next  to  the  Grinders,  of  which  there  were  four  of  a  prodigiow 
Size  and  Weieht  in  the  Head  at  tomSy  agreeing  exadtly  with  Rof^s  DeKTrip^^ 
tion  in  the  fbUowing  Words  :  **  The  Mouth  of  the  Elephant  is  provided  with 
"  four  Majfes  cf  Grinders  in  each  Jaw ;  for  there  are  feveral  Teeth  fo  firmfy 
/*  Jixed  into  afoUd  hard  Bone^  as  with  it  and  with  one  another  to  make  one  con^ 
"  tinuedtbony  Subjiance.  Thefe  Teeth  make  eight  or  nine  parallel  Lines  waved  on 
"  the  Surface  of  the  Mufs^  and  whiter  than  the  refi  of  the  Bone.  Each  Maft 
"  of  Teeth  is  inferted  by  Gomphofis  into  the  Jaw:  But  the  foremoft  Tooth  in  the 
*'  upper  Jaw  is  fixed  into  the  Jaw  Bone  with  the  Extremity  of  the  other^.and 
"  heing  produced  forwards  parallel  with  the  Palate  of  the  Mouthy  it  ends  at  laft 
"  in  afl)arp  Point  ^  which  is  received  into  a  Sinus  made  on  Purpofe  for  it  in  the 
**  Extremity  of  the  Jaw'\ 

"  The  Incifors  are  altogether  a  wanting**.  And  indeed  they  are  wanting 
too  ia  the  Elephant  at  Tonna ;  but  each  of  the  Mafles  of  Grinders  is  compo* 
fcd  of  a  hard  Bone  iliining  like  Glafs,  and  a  Nucleus,  and  on  their  Surface 
they  have  twelve  parallel  Lines  difpofed  in  a  wavy  Manner,  whiter  than  the 
reft.  On  each  Side  there  are  fixteen  of  thefe  Lines,  and  they  arc/ihferted 
bto  the  Jawsby  Oomphofis  by  the  fame  Number  of  Cavities.  Upon  perfo- 
rating thefe  Teeth,  w6  found  theni  full  of  a  hard  reddifh  Subftance,  very- 
like  Medulla,  with  Veflels  and  Nerves  petrified.  Befides,  in  that  Part  which 
is  prominent  above  the-  Jaw,  there  plainly  appears  a  Smoothncfs  for  almoft  two 
Inches,  fuch  as  Moulins  obferved  in  the  Teeth  at  Dublin:  Nor  needs  the 
Nuniber  of  eight  Teeth  in  each  Jaw  in  that  in  Ireland  give  us  any  Uneafi* 
nefs,  although  Gaffendus  fpeaks  of  the  fame  Number  in  another  Elephant  at 
Pesrefciumy  which  he  felt  by  thrufting  his  Arm  into  its  Mouth  ;  for  they  are 
reckoned  to  be  but  four,  not  only  by  the  Antients,  as  Ariflotle  and  Plinyy  but 
by  the  Moderns,  as  Walter  Schvltxe^  who  lived  a  long  Time  in  Udidy  and  in^ 
Ray  too,  who  otherwifc  would  not  have  faid  that  there  are  four  Teeth  in  each^ 
Jaw,  but  in  the  Jaw  on  each  Side.  The  Caufe  of  this  Drfierence  may  be 
owing  either  ta  die- Variety  of  Nature  ;  for  as  (he  does  not  produce  alway* 
the  fame  Number  of  Teeth  in  other  Animils,  and  even'  in  Man  himfelf,  fo* 
likewifein  Elephants  •,  or  in  the  Difierence  of  the  Age,  fo  that  the  foremolt 
Teeth  having  cut  the  Gum,  while  the  Animal  wasyoUng,  and  being  plcnti- 
fiilly  fupplied  with  Nourifhment,  they  filled  up  the*  Place  where  the  otherr 
ought  to  fprout  out.  It  is  certain,  that  the  four  Teeth  at  Tonna  xn  the  back' 
Part  have  their  Extremities  and  Proceflesmanifeftly  crooked,  from  which  it 
is  plain,  that  they  were  placed  at  the  Extremity,  of  the  Jaw.  Then-  anterior 
jpart  too  lhew5  the  fame  Thing,  and  thofe  that  were  inferted  into  the  uppet^ 
Jaw  are  not  only  longer  than  thofe  of  the  lower,  according  to  Moutif^t  Ob-^ 
(crvation,  but  they  end  in:  a  fharp.Point,  as  i?4y.' has- obferved.  ^^  Nay,  they 
fill  up  almoft  the  whole  Space  that  MouKn^s  eight  did  •,  for  he  meafured  the 
Length  of  the  foremoft  Tooth  of  the  lowef  Jaw  to  tefix  InchcS  anda  half,^ 
and  that  of  the  bapkmpft  to  be  three;  but  the  Length  of  that  whole  Jiw  was^ 
only  one  and  twenty  Inches  and  a  Quarter,  as  that^oEthe  upp^r  WaJs' only- 
dghtecn.  The  Diggers  at  T(?mtf,  not  obferving  this  Differenco  inthe-Length 
of  the  Jaws  fufficicncly^  c^Ied  them  both  alike  loagi  .t/«r  three  F«t^  -or  fix/ 
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fl^id  thirty' livchw.^  '  Th^  fbuDd  the  Jaw  Tceth'ftandiog  doft  by  ttn*  aiifttlicr, 
.  ^d  the  Length  of  each,  of  them  tl«y  called  a  Span  and  a  half  j  but  upon'  in- 
quiring more  narrowly  I  found  it  to  be  different;  for  the  tipper  Tcefh,  upon 
iVccount  of  rfieir  (harp  Poinc,  were  aln)0ft  fifteen  Indies^  arid  the  lower  ones 
only  fourteen.  The  Length  of  the  JaWs,  which  the  fame  Workmen  gave 
in,  was  three  Feet  and  a  half,  or  forty-two  Inches^,  which  bring  compared  with 
Jtkt  twenty-one  Inches,  which  Moulins  allows  between  the  two  OJfa  yugaliaj  we 
will  .find,  riiat  the  Elephant  at  Tonna  muft  have  becn^  twice  as  large  as  the  one 
in  Ireland.  And  this  is  coixfirmed  by  the  Length  of  the  Cranium  from  the 
onjC  ExtreoMty  to  the  other,  that  in  ir^i?iRrf  being  only  twenty  Inches  and  a 
half,  whpreas  that  at  Tonnt^.  was  three  Feet  and  a  half. 

There  were  likewife  found  the  Vertebras  of  the  Neck,  which  (kccording^  to 
the  Dimenfions  taken  by  the  Diggers)  were  four  Spans  in  Ci!*cumference,  and 
two  in  Heigbth.     There  are  three  of  them  flill  remammg,  which  correfporfd 
with  one  another,  and  the  uppermoft  of  them  is  painted  at  Top.     There  w^ ' 
found  too  the  Shoulder-bone^  with  the  Acetabulum,  and  two  large  Heads  bt 
Globesi  which  are  ftjll.  remaining,  together  ^th  the  Bones-  oF  the  Fbre-fi?ct, 
the  tJlpaj  Radius,  Carpus,  and  Metatarfus,  fome  of  which  have  fuch  a  Ikige 
Cavity  as  yon  may  thruft  your  whole  Hand  into  it.     They  are  all  filled  not 
with  Sand,,  but  with  very  fmall  Particles^  of  petrified  Medulla,  which,  being 
put  into  the  Mouth,  do  not  occafion  a  Noifc  between  the  Teeth  like  Sand, 
but  melt  upon  the  Tongue,  and  difcover  their  bemg  cha'hged  by  the  earthy 
Taflie  which  they  leave  in  the  Mouth.     The  Vertebras  of  the  Back  were  found 
too,  with  the  Ribs  (landing  out  from  thebfi,  but  there  was  none  of  them  left 
entire.     I  only  faw  two  fmall  iFragments  of  Ribs,  oneof  which  was  eleven 
Inches  thkk,.  and  the  other  more  than  fcven.     There  w^  likewife  found  the 
Os  Coxendicis  of  two  Feet  and  a  half  in  Length,  together  with  the  Acetabu- 
lum, and  the  Head  of  the  Thigh-bone  fixed  into  it.    MouUns  does  not  men- 
tion the  Length  of  this  Bone,  but  the  Os  Innominatum^  he  fays,  was^  twenty- 
five  Inches  ;  but  the  Qs  Coxendicis  is  only  a  third  Part  of  the  Os  Ihnom'inap- 
pimy  and  the  other  two,  viz.  the  Ilten  and  Pubis,  the  Diggers  negle6ted  to 
meafure.  There  were  found  alfo  the  Thigh4x>nes,  with  thofe  of  the  hind  Le^» 
the  Tibia,  Fibula,  Tarfus,  and  Metatarfus ;  and  there  is  ftill  remaining  a  Part 
of  the  Tibia,  wanting  the  two  Extremities,  in  its  upper  Part  however  two  and 
twenty  Inches  thick,  and  above  you  may  eafily  fee  that  it  muft  have  increafcd 
to  fix  moife.    In  the  lower  Part  of  the  Tibia  it  is  feventcen  Inches  thick. 
Whence  it  aiq)ears,  that  the  Circumference  of  this  Bone,  where  it  b  laigeft» 
meaiures  twice  the  Length  of  the  one  in  Ireland^  which  Maulins  fays  was  nine- 
teen Inches  long ;  at  its  duckeft  Part  more  than  fourteen  Inches  thkk,  and 
where  it  was  fmalleft,  fcven  Inches  and  a  half.     I  muft  here  obferve,  that  the 
fore  Legs  of  the  Elephant  are  thicker  and  ftronger  than  the  hind  ones,  and 
this  is  explained  by  AHertns  and  Mirovandus,    Neither  is  the  Tttia  fo  capa- 
cious as  to  #dw  the  Hand  to  be  thruft  into  it,  which  you  might  do  into 
ibme  of  the  Bones,  and  the  Ubia,  widunit  Doubt,  as  both  the  Diggers  and 
others  relate.    Laft  of  all,  there  (till  remain  two  Bones-  of  the  Tarfus  conti- 
guous to  OQQ  another^  left  any  Bo(fy  Siould  queftion  thefe  Boms  being  there. 
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Aij  theje  Bfixm  »re|»Mu9  and  fUH  of  Cfainkfiy  »:tb^wef  In  «>fb«r'lt«AMl^ 
a^^  q«ite  of  a  di(&feikt  Form  imoi  the  Teeth^  both  die  Gt«id6rs^d  fte  Tt]»ks. 

It  m^y  UlncFife :fae  «ronh  whHe  to  niention  the  Pbfidon  of  the-  wh6te'Sk6^ 
Iccofl,  as  it  m^B  feflmd  under  QiotsiNL  Tfie  Horns,  or  great  TeieiSi,  poimdl 
towards  the  North-^aft;  the  Mt  £mc  Foot  lajrexctnided  by  dieSidebf  di^ 
Head^  and  th^T^)u:onewas  invlaied  downwards  under  the  B&dfi  tb«  kft 
hind  Xjeg  was  bended  at  the  Aoetabuluni,  and  the  r^ht/whidi  wa^  firflrfbuA^  . 
was  diftorted  feveral  Ways.  All  which  plainly  (hewy  that  the  Pofition  was 
by  no  Mean)  natural  or  common,  but  unufual  and  violent.  In  (hort  the 
D^gers  tell  us,  that  the  Bones  lay  all  in  their  natural  Order,  but  at  the  Arti* 
caldtians,  fome  of  them  were  a  Hand-breadch,  and  others  of  them  half  a 
Hand-breath  (by  a  Haod-breadth  here,  I  mean  four  Inches)  diftaiit  from  one 
another.  Which  muft  have  been  owing  to  the  Far,  Ligaments,  and  Car- 
Uiages,  6?r.  wafting  away,  and  the  Space,  which  they  took  up,  being  af- 
terwards pofieflfed  by  Sand,  which  by  its  Weight  had  feparated  the  Joints  more 
and  more  from  one  another. 

I  come  now  to  examine  anodier  Hypothefis,  viz.  whether  thefe  belonged 
to  a  Foffil  or  Mineral  Unicorn  bred  under  Ground,  or  were  rather  the  Bones 
of  a  pucrified  Animal  ?  No  Body,  who  knows  any  Thing  of  natural  Philo- 
fi>pby,  will  deny,  that  there  are  Foilil  or  Mineral  Subftances  found,  reiem^^ 
bling  very  large  Skulls,  Teeth,  and  Bones ;  and  how  Nature  produces  fuch 
large  Skulls^  and  other  Parts  refembling  thofe  of  the  human  (and  I  may  add 
of  the  animal)  Body,  as  the  Thigh-bon^s,  the  Tibiae,  Ribs  and  Tc^tfc,  iircber^ 
I  think,  has  explained  mod  clearly  and  rationally  of  any.  He  fays,  **  TTi^at  Moai.  foi»- 
"  i»  the  Bowels  of  the  Earth  within  the  Chaps  of  rocky  Mountains,  there  is  a  ^J^'  *• 
*'  Kind  ofjlimy  Earthy  which  with  Agricola  /  have  before  called  Marl,  mixed  ' 
**  with  a  Sort  of  Parget,  which  Earthy  meeting  with  a  nitrous  Solution  in  the 
**  Cbiidts  of  the  Mountains ^  is  covered  over  as  it  were  with  a  Shell  of  Parget, 
*•  which  as  it  petrifies  with  Tisne^  fo  likewife  by  the  Luftre  of  the  Nitre  it  refem- 
**  bles  very  much  a  Bone  in  JVhitenefs^  being  both  white  ^  porous y  and  brittle.  If 
^^  then  it  meets  with  a  round  Cavity  in  tie  Earth,  ii  produces  a  round  BaS^ 
"  isAicby  being  broke  very  mueh^  refembles.a  Skull^  or  if  the  Mould,  in  which  it 
**  is  cqfly  has  the  Form  of  a  Intman  Thigh-bone  (or  that  of  another  Jnink^  or 
"  of  a  Rib,  or  any  other  Bone,  the  Marl,  that  is  contained  in  if,  having  the 
**  nitrous  Liquor  added  to  it,  will  refemble  the  human  Os  Femoris,  f^c.  which 
"  willbelejfer,  larger,  very  great,  and  alnuf/i  gigantic,  accordi^  to  the  Size  of 
•*  the  Mould  it  happens  to  be  caft  in.  And  thefe  are  the  Bones  which  Nature  pro- 
*'  duces,  and^hieb  arefometimes  called  the  Bones  rf  Giants  by  the  Fulgar  j  but 
^  if  you  break  them^  there  is  no  medullary  Subfktnce  to  be  fotmd  in  them,  which 
**  ought  to  he  the  Cafe,  were  they  the  £ones  either  ef  Men  mother  Jhinkds^* 
Thefe  Obfervatioos  Kircber  confirms  from  his  own  certain  Enperience,  having 
fben  in  the  Sides  of  the  Cave  at  Palermo  Tseth  of  all  Sizes,  fmall,  middlings 
gr^t,  nay,  monilrous  large,  having  the  fame  Appearance  with  diofe  of  Ani- 
mals, and  in  fuch  great  Abundance,  that  he  believes  jou  tnight  eadly.Ioad 
a  hundred  Carts  from  thence.  In  other  Parts  there  iluck  out  Vertebrae, 
Knee-pans,  Parts  of  Tibiae  and  Skulls^  but  in  no  Kind  of  Order;  nor  a- 
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Mongft  them  all  ccnkA  he  find  any  organized  like  the  Head,  Hands,  or  Feet  i 
whence  be  plaiidy  confefles,  that  he  firil  was  informed  of  the  wonderful  Con- 
trivance of  Nature  in  forming  of  Bones,  or  ftony^Subftances  very  much  re- 
fembling  Bones,  from  die  Marquefs  Ventimiglia^  who  accompanied  him  in  that 
Search,  and  informed  him  of  two  Circumft^ces  which  are  very  much  to  our 
?^S(H  Rirpofe  J  one  was  that  in  •  SoMs  Fidd  near  the  Sea,  between  Trapani  and 
fakrmo;  tli«rc  are  ftill  dug  up  by  the  Peafants  the  real  Bones  of  Elephants, 
which  in  paft  Ages  were  brought  from  Africk  to  Sicily  iii  the  Wars  between 
thofc  two  Countries,  and  being  killed  there,  were  buried,  and  the  Bones  being 
afterwards  difcovered,  are  bragged  of  fometimes  by  ignorant  People,  as  thofe 
of  Giants.  The  other  is,  the  Difference  between  the  true  Bones,  and  thofe 
Mineral  Subftances,  which  refemble  them,  viz.  that  the  firft  retain  always  the 
Cavities  of  the  Tibiae,  and  the  other  Bones  wherein  the  Marrow  was  contain* 
ed  ;  whiUt  the  others  are  all  folid,  without  any  fuch  Cavities.  But  the  Bones 
at  Tonna  are  fo  far  from  wanting  the  Cavities  for  the  Marrow,  or  from  ly- 
ing without  any  Order,  or  having  nothing  of  organized  Bones  in  their  Struc- 
ture, that  all  thefe  Marks  of  Kircber  are  evidendy  plain  b  them,  and  obvious 
to  the  Eyes  of  every  Body  that  fees  them. 

.  For  whatever  Bones  are  hollow  and  filled  with  Marrow  in  the  Elephant, 
they  are  the  fame  in  our  Skeleton.  Neither  ought  we  to  trouble  ourfelves 
atbout  the  Solidity  of  the  Tusks,  as  far  as  to  that  Part  where  they  are  infertcd 
into  the  Jaw,  feeing  that  b  the  Cafe  in  the  largeft  Elephants.  BeGdes,  they 
were  alt  found  lying  in  a  natural  Order,  even  though  the  Pofture  of  the  Ani- 
mal muft  have  been  violent,  and  not  common.  In  fliort,  the  Bones  whkh 
Kircber  calls  organized,  and  which  he  fought  for  in  vain  amongft  the  Mineral 
Bones  in  the  Cave  at  Palermo^  appeared  evidendy  in  our  Skeleton,  even  to 
the  very  leaft  of  them. 

The  Skull  was  curioufly  marked  with  Holes  for  tranfmitting  the  Nerves  and 
Blood-veflels,  nor  was  the  Cavity  for  the  Brain  wanting,  and  the  Medulla  Ob- 
longata as  it  goes  out  of  the  Skull.  The  Tusks  dill  retain,  their  natural  Co- 
lour, Smoothnefs,  Striae,  Tubes,  and  Interfaces  or  cortical  Layers,  nay,  the 
right  one  appears  filed  by  the  Animal  while  alive.  And  the  Grinders  agree- 
ing cxaftly  with  Kircber's  Defcription,  are  inferted  by  Gomphofis  into  Cavi- 
ties or  Sinufes  of  the  Jaw,  which  are  Ml  full  of  a  reddilh,  petrified  Medulla. 
The  Vertebras  of  the  Neck,  which  are  pointed  above,  and  the  Bones  of  the 
Tarfus,  agree  cxaftly  vrith  one  another.  The  large  Heads  of  the  Thigh-bones 
were  joineid  with  the  Acetabula,  and  the  Ribs  with  the  Back-bones.  But  I 
ihall  not  repeat  any  more  of  what  I  have  faid  before,  feeing  any  Body^  who 
confiders  thefe  Things,  will  eafily  be  perfuaded,  that  Nature  in  a  Frolick,  and 
left  to  herfelf,  could  never  form  an  intire  organic  Body,  whofe  Parts  (hould  all 
correipond  to  that  of  a  compleat  Animal.  But  if  any  will  be  obftinate,  and 
afiert,  that  there  are  fome  Follil  Unicorns,  as  they  are  comnK)nly  called,  and 
Mineral  Bodies  having  Cavities  like  Bones,  I  will  anfwer  him  from  Kircber^t 
Principle,  whkh  is  founded  upon  Experience,  that  thefe  Foflils  of  his  are  not 
of  the  Mineral,  but  of  the  Animal  Kind,  leaving  it  to  lum  to  prove  the  con- 
trary.   For  it  is  an  unanfwerable  Argument,  which  Cenrifigius  propofes  in  hts 
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Conjedlttres  concerning  the  antient  State  of  Helmfiat^  p.  13,  '*  But  that  No- 
**  turt  is  able  ofberfelf^  without  any  Affifiance^  to  make  Bones  quite  perfeU^  fucb 
•*  as  are  formed  in  the  Foetus^  and  afterwards  comfUated  hy  long  Nutrition  in  the 
**  Aistlt^  is  abfduiefy  impoffible.  Neither  can  you  attribute  the  making  of  fo 
**  mof^  Bones  fit  for  a  living  Animal^  and  every  Way  perfeU^  only  to  a  wanton 
**  Frotick  of  Nature^  without  the  greateji  Jhfurdity.*' 

There  is  ftill  another  Argument  of  no  left  Weight,  which  Kircher  furnifhes 
vrith  in  the  fame  Place,  where  he  fays,  that  according  to  the  Difference  of 
the  Cavity,  or  the  Difpofition  of  the  Matrix  in  the  Bowels  of  the  Earth,  the 
•Marl  produces  different  Refcmblances  of  Bones.  Allowing  then  in  the  Sands 
at  ^onna  a  Marl  and  a  Fluid,  or  a  petrifying  Water,  which  Kircher  calls  a 
nitrous  Solvent  *,  to  meet  with  one  another  ;  yet  can  any  Body  ever  imagine,  ^J^"**  ^' 
'  that  the  Cavity  or  Matrix  there  was  formerly  fo  difpofed,  as  to  reprefent  the 
Skeleton  of  an  Elephant  in  the  extraordinary  Poflure  above  defcribed,  which 
was  filled  afterwards  accidentally  with  the  melted  Marl,  and  in  Procefs  of 
Time  increafed  to  fuch  a  Bulk  ?  To  be  fure  the  Nature  is  the  fame,  the  Mat- 
tcr  the  fame  ;  the  Heat,  the  Humour,  and  the  Nourifliment  from  the  Earth 
muft  all  be  the  fame  -,  and  the  Manner  of  generating  the  whole  is  the  fame, 
and  yet  the  Bones  produced  are  very  different  from  one  another,  according  to 
the  Difierence  of  the  real  Bones  of  the  Elephant.  For  Example,  the  Bones  of 
the  Head  have  a  great  many  Cells  ;  the  Grinders  are  hard  as  Glafs,  and  (hin- 
ing  with  a  great  many  wavy  Strise ;  the  Horns  or  Tusks  are  fmooth,  yellow, 
filed  at  the  Point,  and  marked  with  Layers  of  Tubes  and  cortical  Subftances, 
and  the  reft  of  the  Bones  are  porous,  and  evidently  formed  according  to  the 
Kules  and  Manner  of  an  organic  Body.  Now  who,  I  pray,  after  confider- 
ing  all  thofe  Circumftances  can  ever  allow  himfelf  to  think,  that  thefe  arc  Mi* 
neral  Produftions  P  Is  not  the  Opinion  of  Anfelmus  Boetius  de  Boodtj  chief 
Phyfician  to  the  Emperor  Rudolphus  the  Second,  more  probable,  Lib.  2. 
Cap.  242.  ?  who,  after  he  had  faid,  *•  That  the  Marly  moijlenedor  dijfohedhy 
**  a  fubterraneous  petrifying  Water ^  flows  like  Mlk  through  the  Cavities  of  the 
"  Earthj  and  the  thinner  Parts  being  drained  offj  the  thicker  Part  filling  up 
**  the  Cavities  flops  there^  and  all  the  Water  being  carried  off^  it  concretes  into 
**  the  Form  of  Stones  and  Horns y  which  is  the  common  Opinion  both  of  Kircher 
•*  and  others :  He  adds,  "  but  if  this  milky  Liquor  does  not  fall  into  a  Cavity^  . 
^'  but  lights  upon  Wood  dried  with  Age^  and  penetrates  its  light  porous  Subflance^ 
•*  and  the  finer  Parts  of  it  exhaling  the  groffer  are  left  behindy  at  lafl^.  being  con- 
**  cretedy  it  wiU  change  the  Wood^  and  affimilate  it  to  its  own  Nature^  but  in 
**  fuch  a  Manner^  however ^  aSy  that  you  can  flill  dffiinguijb  its  Species^  and 
•*  fometimes  even  the  Smell  of  the  Wood  remains.  What  b^^pens  in  this  Manner 
•^  to  Woody  may  Ukewife  happen  to  Harts  Homs^  Elephants  Teethy  and  ether 
•*  Parts  of  ^uadrupedsy  if  they  fall  into  fuch  Places.  Heme  it  iSy  that  thefe 
**  Fqffil  Horns  differ  much  from  one  another^  and  few  tf  them  have  the  fame 
•*  j^earanccy  fome  refembling  Teethy  others  the  Shank  Sonesy  and  others  Jaw 
^*  ,BontSy  or  other  Parts  of  the  Body.'^  Olaus  Womnus  in  his  Muf^eum^  Page 
54,  thinks,  that  this  Opinion  approaches  very  near  to  Truth.  What  Ihould 
hinder  us  then  from  acquiefcing  in  the  Determination  of  thofe  learned  Phyfi* 

cians, 


(  446  )■ 

clans,  anjd  cxprelTing  In  th^ir  WorcU  the  Manner  in  which  the  £on«s  at 
\vcrc  petrified,  efpecially  as  they  evidently  own,  that  not  only  the  Taeih  of 
Elephants,  but  likewife  other  Parts  of  Quadrupeds  (and  why  not  of  the 
greateft  of  them)  may  be  changed  in  this  Manner, 

Grant  then  that  any  how,  and  at  any  Time  (which  we  (hall  explain  afrer- 
"wards)  there  was  an  Elephant  left  upon  the  Sand  Hill  at  Tanna^   whofe 
Bones,  dried  by  Length  of  Time,  a  fubterraneaus  Fire  had  calcined,  and  be- 
ing then  fmooth  and  porous,  that  milky  Liquor  of  ^darl  had  entered  them, 
and  the  Water  being  exhaled,  the  thicker  Portion  of  it  remained  (the  Parti- 
cles of  which  in  porous  Bones  may  very  eafily  be  difcerned  from  the  bcmy 
Subflance,  upon  Account  of  its  Whitenels)  and  at  lad  coagulated,  to  have 
changed  the  whole  Skeleton  of  the  Elephant  into  a  ftony  Nature,  but  in  fudi  a 
Manner  as  both  the  external  and  internal  Figure  of  the  Bones,  and  perhaps 
even  the  Smell  of  them  fhould  flill  remain.     I  have  fpoken  doubtfully  of  the 
Smell,  becaufe  I  have  not  yet  examined  that.    But  if  B&eiius  means  that 
Smell,  -which  Wood  and  petrified  Bones  fend  forth  when  burnt,  this  I  can 
afiert  fi'om  the  lateft  Examination  I  have  made  upon  thefe  Bones,  thae, 
upon  holding  them  near  the  Nofe,  they  have  the  very  fan^  Flavour,  wfaicfa 
Bones  and  Horns  that  are  burnt  ufually  have.     Bartholine  gives  fome  Exam- 
ples of  Ivory,  or  the  Foflil  Elephant*s  l^eth,  in  his  laft  Chapter  upon  the 
Unicorn,  but  he  leaves  it  undetermined,  whether  they  were  Teeth  hardened 
into  Stone  by  lying  long  under  Ground,  or  whether  they  were  originally  Scooes 
formed  by  Nature  accidentally  in  the  Shape  of  Teeth.     He  owns,  however, 
that  each  of  them  has  its  Foundation,  if  you  will  not  grant  either  of  them ; 
adding,  that  the  Examples  and  Caufes  of  Petrifadion  arc  not  to  be  defpiicd. 
^  .  'He  expreflcs  himfelf  in  the  fame  doubtful  Manner  about  the  Grinder  of  an 
Hafii.  Tom.  Elephant,  and  a  Tooth  of  the  Rofemary-Tree  turned  into  Stone  oc  Flint. 
^^P' 3*^*4- However,  Dr.   Jmgritnus  of  laland^  is  entirely  of  our  Opinion^   which  he 
f.  182.  *    illuftrates  with  another  Tooth  of  the  Rofemary-Tree.     Jntomus  de  Pozsds^ 
chief  Phyfician  to  the  Emperor,  favours  the  fame  Opinion  flill  noore  avowed- 
ly in  his  Epiftle  to  Lamkcius^  which  this  Author  has  added  to  the  fixth  Vo- 
lume of  the  Commentaries  upon  the  Emperor's  Library,  p.  315,  316,  to- 
gether with  a  F^ure  of  the  Grinder  of  an  Elephant.     For  he  has  not  only 
tnat  Tooth,  but  the  Bones  of  the  Thigh  and  Leg  found  at  Badenj  dyv  the  true 
Bones  of  an  Elephant  petrified  ;  accounting  for  it  in  this  Manner,  that  if  they 
put  on  a  ftony  Nature,  this  happens  from  the  Earth  in  which  they  were  buried, 
which  infenfibly,   by  its  concentrating  Principle,    extrai^s  and  hardeM  the 
Seeds  of  Petrifadbon.     I  find  there  are  more  petrified  Elephants  of  the  fame 
Kind  in  the  Roman  Collcftions  from  an  Obfervation  of  the  famous  Ciampinf^ 
which  I  rhet  with  in  the  Epbemerides  Nature  Curioforum,  for  the  Year  i668, 
p.  446. 

He  mentions  Bones  that  were  dug  up  of  a  furprizing  Bignefs,  viz.  the 
Thigh-bone,  Scapula,  and  five  of  the  Vertebrae,  amongft  which  was  that  * 
of  the  Neck,  which  together  weighed  more  than  one  hundred  and  eighty 
Reman  Pounds,  by  moft  People  taken  for  the  Bones  of  Giants,  and  com- 
pared with  others  of  the  fame  Kind  in  the  Town  Repofitories,  efpeoaliy  at 
Cbifianoj  they  were  the  largcft  of  all.  But  a  Doubt  having  been  ftartcd,  whe- 
ther 
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thcr  they  were  reafly  the  Bones  oiF  a  Giant,  6f  mhet  fhofe  of  art  Elephant; 
there  were  Letters  fent  to  a  learned  Friend  at  Ftormce,  dcfiring  him  to  ftnd  a 
Specimen  of  the  Skeleton  of  rhe  Elephant  irt  the  famous  Mufdum  of  the  Phy- 
ficians  there  ;  which  accordingly  was  done,  and  being  compared  with  thefe 
Bones,  it  was  iinanimoufly  agreed,"  that  thdfe  which  were  lately  found,  as 
well  as  thofe  which  were  preferved  in  theRepofitories,  were  the  Bones  of  aii 
Elephant,  and  we  found  liloewife,  that  thofe  rtientioned  by  Pliny  moft  certain- 
ly belonged,  to  an  Elephant.  Ciamplnus  adds,  that  there  were  cotlefted  Bcfides 
various  other  petrified  Bones  and  Foflil  Teeth. 

I.  will  not  deny,  my  good  Friend  Magliakekj  thzt  upon  recalling  thele 
Things  to  my  Mind,  wlien  I  was  thinking  upon  the  Bones  at  Tonna^  I  firft 
took  a  Refolution  of  explainiftg  the  whole  Affair  t6  you,  being  in  good  Hopes, 
that,  the  aforementioned  Difpute  being  happily  decided  by  Means  of  the  Skele- 
ton at  i'^fcr^f^  ours  might  be  fd  too.     But  you  may  be  vefy  fiire,   that  the 
Elephant's  Skeleton  at  Tonna  has  loft  the  gfeafcft  Part  of  its  former  bony  Na- 
ture by  the  fubterranean.  Calcination,  analogous,  tof  the  Chymical  one,   and  is 
therefore  brittle  like  other  calcined  Bones,   and  df  a  very  aftringeht  Quality; 
And  indeed,  if  there  is  an  aftringent  Qualify  ih  ri^tive  Ivofy,  Which  how- 
ever  is  not  obf*ervabIe  to  the  Tafte,   as  Aldrovandus  has  remarked,  why  will 
not  that  rather  difcover  itfelf,  and  adhere  to  the  Tongue  in  Ivory,   that  by 
lying  fo  many  Years  under  Ground  is  calcined,   and  in  a  great  Meafurc  petri* 
fied.     Neither  are'  the  Bones  of  Animals  converted  fd  much  into  Stone, "  as  tha^ 
there  remain  no  intrinfic  Marks  of  Bone  about  theni,  which  may  be  extorted 
by  the  Help  of  Fire  in  a  Chymital  Examination.     Thefe  Things,  being  doubt- 
ed, put  us  upon  examining  the  Bones  in  that  Way  ;  and  we  found  not  only 
the  Pieces  of  Bones,  which  were  thrown  into  an  earthen  Retort,  remaining  of 
the  Colour  and  Figure  of  Spodium^  and  having  evidendy  the  Smell  df  a  burnt 
Bone  or  Horn,  but  Phlegm  too  in  the  Glafs  Receiver,  which  difcovered  Sal 
Volatile, by  the  Tafte,  and  an  Oil  by  the  Fat  fwimming  at  Tdp.     Afterwards 
being  calcined  in  a  Potter's  Furnace,  and  becoming  very  white,  diey  evidendy 
Shewed  the  fmall  Tubes  and  Strias  of  the  Elephant's  Teeth.    Then  being  de-j 
canted  and  infpiffated,  to  ufe  the  Words  of  the  Chemifts,  the  Sediment  or 
Dxivc  contained  a  chryflalline  Salt,  and  the  Phlegm  was  a  great  dtal  fharpci*' 
to  the  Tongue,  the  faline  Specula?  fwimming  in  it  vdry  beautiful  to  the  Sight'.^ 
All  which  are  daily  extrafted  from  the  Bones  and  Horns  of  Animals,  but 
ndneof  them  from  Stones^  Marl,  or  OfteocoUa^  becaufe  you  cannot  calcine  •J"^'"^* 
Stones,  but  they  degenerate  into  Lime^  the  Caufe  of  which  Kihber  attributes.4,  '  '  **^' 
to  the  fmall  Quantity  of  Moifture  in  them,  whereby  the  fpirituous  Parts  of 
the  Stones,  from  the  Oilinefs  of  the  Sulphuf,  refolve  the  fixed  Parts  into  i, 
Calx.    Who  then  will  fcruple  any  longer  to  affent  to  my  Opinion,  and  to 
own,  that  the  Bones  at  Tonna  are  the  real  Bones  of  an  Elephant,  but  calcinect' 
by  fubterraneous  Heat,  and  in  a  great  Meafure  petrified,  which  the  Smell  of 
earthy  Sulphur,  both  in  the  Phlegm  and  Rcfiduum,  fufficientry  evinces  ?  Anct 
this  is  the  Reafon,  why  neither  a  volatile  Salt  nor  Oil  could  be  expefted  in' 
fuch  a  Quantity  as  from  recent  Bones ;  and  the  niore  fo,  as  even  in  thefe,^ 
according  to  the  Obfervations  of  that  Engli/b  Fliyfician,  Clapton  Havers j  in  hi$^ 
Ofteology  lately  publifhed,  the  volatile  Salt  fcarce  makc$up  a'thirtiedi  Part, 
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and  the  OUIittle  more  than  a  twenty-fourth  Part  of  die  Bones;  But  who  will 
deny,  that  fuch  a- fmall  Quantity  as  that  muft  be  almoft . entirely  abforpt  ia 
the  petrified  Bones,  fo  as  fcarce  to  leave  the  leaft  Portion  behind  ? 

But  there  is  another  Doubt  ftarted  by  fome,  which  I  have  ftill  to  re- 
move, w2j.  whether  ever  there  was  an  Elephant  in  Nature,  whofc  Bones 
anfwered  to  the  Bignefs  of  thefe.  Thefc  Gentlemen  I  would  advife  by  all 
Means  to  be  quiet,  and  only  read  the  Journals  of  India  or  Jfric^  where 
they  will  meet  with  Elephants,  not  only  as  large,  but  a  great  deal  larger  than 
ours.  Indeed  the  one  in  IrelanJy  which  ours  has  been  frequendy  meafuied 
by,  was  fcarce  ^larger  than  that  at  Antwerp^  which  Gorapius  Becams  meafured 
very  accurately  in  Prefence  of  Aldrovandus^  and  found  its  Height  to  be  eight 
Feet.  But  in  the  Skeleton  in  Ireland  the  Length  of  the  Os  Innominatum  is 
twenty-five  Inches,  of  the  Thigh-Bone  twenty-eight,  and  of  the  Tibia  nine- 
teen, which  all  together  make  feventy-two  Inches,  or  fix  Feet.  To  thefe  I 
add  two  Feet  to  fill  up  that  Space,  which  the  Feet  themfelves, .  the  Curvature 
of  the  Back,  the  Cartilages,  Fle(h  and  Skin  require ;  and  thence  I  difcover, 
as  I  faid  before,  the  Height  of  the  Elephant  in  Ireland  to  be  eight  Feet.  But 
as  we  find,  that  the  Bones  at  Tanna^  by  comp^ing  them  as  above,  are,,  at 
leaft,  twice  as  large  as  the  others  j  hence  we  find,  that  this  Elephant  muft 
have  been  about  fixteen  Feet  high.  And  this  is  fo  far  from. being  an  un- 
common Height  in  thefe  Creatures,  that  Scaligerm  \i\s  Exercitatio^  p,  204,. 
has  exprefsly  mentioned  the  fame  Meafure,  relating  from  the  Writers  of 
Voyages  to  the  Indies^  that  there  are  Elephants  there  above  fixteen  Feet  high. 
But  there  are  Elephants  ftill  larger.  Johannes  Jacobus  Saar  mentions  in  his 
Journal  a  certain  Kind  of  Meafure,  called  Gobdel^  equal  to  three  Quarters  of 
an  Ell  {thzt, oi Norimberg  I  imagine,  the  Author  being  of  that  Country)  and 
in  the  Ifland  of  Ceylon^  thofe  Elephants  which  are  feven,  eight,  nine,  ten,  or 
eleven  Gobdds  high,  arc  valued  at  three  or  four  hundred  imperial  Crowns,  but 
larger  than  thefe  he  never  faw.  But  the  Normberg  EU  is  about  four  Inches 
longer  than  two  of  thofe  Feet  which  I  have  hitherto  meafured  by ;  whence  it 
follows,  that  the  Meafure  Gobdelis  about  one  and  twenty  Inches,  and  therefore  th? 
largeft  J^lephant  feen  by  Saar  was  more  than  nineteen  Feet  hi^.  Pbilipj^s 
Pigafetto^  in  his  Defcription  of  the  Kingdom  of  Congo  in  Africa^  affirms,  that 
the  Prints  of  the  Feet  of  the  largeft  Elephants  there  are  four  Spans  in  Diame- 
ter, that  is,  upwards  of  two  Keet  eight  Inches.  In  the  Elephant  at  Antwerp^ 
the  Diameter  of  the  Soal  of  the  Feet  was  one  Foot  and  two  Inches,  or  there- 
abouts. And  comparing  thefe  Diameters  of  the  Feet  with  the  Height  of  the 
'Body,  weihallfind,  that  the  largeft  Elephants  in  ^nV  are  upwards  of  eight- 
teen  Feet.  From  what  has  been  faid  it  likewife  appears,  that  the  Elephants  in 
India  are  larger  than  thofe  in  Africa^  which  Aldrovandus  and  Bocbart  prove  from. 
ancient  Writers.  Nor  do  I  doubt,  but  that  Elephant's  Rib  was  brought 
from  India ^  which  is  (hewn  in  the  Anatomical  Theatre  of  the  Univerfity  of 
Leyden^  and  according  to  its  outer  Curvature  meafures  eight  Feet,  and  where 
it  is  tMckeft  towards  its  Conjundion  with  the  Sternum,  its  Diameter  is  a  Foot 
and  about  three  Inches,  as  defcribed  by  Theodore  Rickius  in  his  Oration  de  Gi^ 
gantfbus',  whereas  the  longeft  Rib  of  that  in  Ireland  was  fcarce  thirty-two 
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Inches  long.  And  as  etght  Feet  contain  ninety-fix  Inches,  it  follows,  that 
that  Elephant,  whofe  Rib  is  preferved  at  Leyim^  muft  have  been  twenty-four 
Feet  high  •,  and  the  Elephants  of  Cofms^  King  of  Perjiay  mentioned  by  an 
anmytnous  Arabian  in  Bocbartj  were  at  leaft  of  that  Height.  Some  of  tbem^ 
fays  he,  were  twelve  Cubits  bigb^  which  is  very  rare^  for  the  moft  Part  of  them 
do  not  exceed  /even.  If  the  Cubit  here  is  taken  in  the  common  Senfe,  it  is 
fcarce  equal  to  two  Feet,  or  twenty-four  Inches,  and  by  this  Means  thofc 
Elephants  were  of  the  fame  Height  with  that  at  Leyden.  But  I  imagine,  that 
Cofrois  meafured  his  Elephants  by  the  old  Perfian  Cubits  explained  by  GoUus 
in  his  Notes  upon  Alferganus^  p.  74,  75.  from  an  ♦  Arabian  Writer  of  Goda^*^^ 
each  of  which  contained  feven  and  twenty  Inches.  But,  according  to  this  ^*"^"^ 
Computation,  each  of  thofe  Elephants  muft  have  been  feven  and  twenty  Feet 
high.  O  ftupendoiis  Height,  and  worthy  of  the  Stable  of  a  King !  Which, 
whocvier  confiders,  will  not  wonder  fo  much  at  the  Size  of  the  one  at  ^onna^ 
which  is  more  than  one  half  lels  than  tholb  oi^frois. 

But  from  whence  could  this  Elephant,  larger  at  leaft  than  ufual^  come  intb 
this  Country,  and. to  this  Sand-Hill  ?  This  Queftion  of  the  learned  Maglia- 
ieri^  has  occafioned  a  great  many  Conjedures  amongft  the  Curious,  fbme  of 
whom  have  alledged,  that  it  was  brought  into  this  Country,  and  there  buried 
by  the  Roman  Merchants;  others  by  Attila^  others  by  Charles  the  Great ^  others 
by  the  Counts  of  Glicben^  and  others  will  have  it,  that  it  was  brought  there 
only  Ae  laft  Century.     Bur,  befides  that  each  of  thefe  Opinions  labours  un- 
der Difficulties  which  T  now  forbear  mentioning,  they  may  all  be  confuted  to- 
gether by  various  Arguments.     Such  as,  that  the  Ufe  of  Ivory,  which  is 
▼ery  ancient,  will  not  allow  us  to  believe,  that  upon  burying  the  Elephant 
there  they  fhould  negledt  to  take  away  the  Teeth,  which  were  very  large  and 
fine ;  nor  could  an  Animal  of  that  Size  be  eafily  tranfported  from  India,  or 
Afriea,  in  former  Times,  or  even  in  latter  Days  •,    and  it  has  been  obferved 
by  others,  that  not  the  old  ones,  but  the  young  ones  are  brought  over  into 
Europe ;  far  lefs  would  any  Body  be  •  at  the  Pains  to  dig  a  Pit  of  twenty-four 
Feet  deep  to  bury  a  dead  Elephant  in.     But  the  ftrongeft  Objection  of  all  is 
the  Conftruftion  of  the  Sand-Hill,  which,  being  carefully  examined,  evident- 
ly difcovers,  that  it  had  never  been  digged  iAto,  and  afterwards  filled  up 
again.     The  firft  Layer  of  Earth  is  a  black  Mould  four  Feet  deep  -,  and  this 
js  fucceeded  by  a  fandy  Gravel  of  two  Feet  and  a  half,  the  Middle  of  which 
is  filled  up  by  a  Kind  of  Chalk-Stones,  and  f  a  binding  Earth.    Next  fol-  f  oftmUk. 
low  fix  Feet  of  a  fandy,  white  Clay,  with  two  Inches  of  binding  Earth  a- 
gdn,  and  below  that  it  is  a  Foot  deep.     After  this  comes  a  Layer  of  Gravel 
about  fix  Feet  thick,  and  laft  of  all,  a  pure,  white  Sand,  the  Thicknefs  of 
which  is  not  yet  difcovered,  becaufe  in  it  the  Skeleton  of  the  Elephant  ap- 
peared, before  they  had  dug  quite  three  Feet  into  it.     Now  had  this  Hill 
been  dug  into,  and  filled  up  again^  after  the  Elephant  was  thrown-intoit^, 
thclc  different  Layers  of  Earth,  Clay^  Gravel,  i^c.  would  not  have  been  found 
in  luch  a  regular  Order,  but  they  would  have  found  them  all  mixed  with  a 
black  Earth,  as  we  fee  every  Day  in  digging  of  Graves.    Far  lefs  could  the 
Chalk-Stones  gtow  to  fuch  a  Hardnefs,  op  the  binding  Earth  fpread  its  Root^ 
Vol.  IL  M  m  m  and 
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and  Veins  through  the  wlioW  H'rfl,.  even  to  the  vcfy- Surfaec^  or  grow  m  fiidi 
a  Quantity,  as  to  txttt^  two  Jb'eet  in  the  Middle  of  the  firft  Gravely  tHiich 
lay  immediately  below  the  black  Earthy  ^d  under  that  again  half  a  Fsicky 
and  then  getting  lower  into  the  fandy,  white  Clay,  take  up  tw<i  Inches  there, 
and  below  that  again  the  Space  of  a  Foot.  There  only  remains  then  for  Us 
to  judge,  that  this  Elephant^  at  the  univerfal  Deluge,  in  which  it  perifhed 
with  other  Animals^  both  of  its  own  and  of  different  Species,  being  to&d 
here  and  there  in  the  vaft  Abyfs  of  Waters,  at  laft>  when  they  began  to  dc- 
creafe,  fell  to  the  Bottom,  and  the  Waters  laid  over  thefe  diflPerent  Sttata  of 
Sand  upon  it,  and  thefe,  being  dried  at  Top,  were,  at  laft,  covered  with  a 
black  Earth.  For  as  the  different  Strata  of  Sand  prove,  that  the  H31  at 
^onna  derived  its  Origin  from  the  Flood,  fo  the  Depth  of  the  black  Earth 
confirms  it ;  both  which  I  (hall  explain  in  a  few  Words., 

The  firft  I  (hall  do  fi^om  ibme  Obferv^tions  of  Nicolaus  Steno^  a  cddxated 
Phyfician  with  you,  in  a  Diflertation  upon  the  DifieAion  of  the  Head  of  a 
Dog-Shark,  added  to  his  Specimen  of  Myolc^,  tU  which,  however,  I  can- 
not run  through  in  an  Epiftle.     He  talks  ind^d  chieflyof  the  Parts  of  tfaofe 
Animals  that  live  in  Water,  fuch  as  Oyfter-Shells^  and  the  Kke,  dag  out  of 
the  Earth.     But  the  fame  Tlung  may  be  faid  of  the  Parts  of  Land  Amimb 
dug  up  in  the  fame  Manner.     For  what  Steno  fays  of  the  Earth,  out  of  which 
thefe  Things  are  dug,  may  evidendy  be  applied  to  the  Hill  at  Totma^  fcsing 
it  is  harder  in  fome  Places  containing  Chalk,  and  a  cementing  Earth,  and 
fofter  in  others,  filled  with  Gravel  and  Sand,  laid  ovdr  one  another  in  Strata 
running  obliquely  with  Regard  to  the  Horizon.     But  Steno  aigucs  very  wdl 
upon  this  Subjcd :  '*  That^  fays  he,  regards  the  foftemng  polity  of  the  Earthy 
*'  as  tbefe  Bodies  are  the  fofter  {here  I  underftand  the  Boms  of  our  Elephant)  ad 
^^  kfs  able  to  bear  the  Touchy  the  deeper  they  are  buried  \  ofkl  hence  the  Earth  is 
**  fo  far  from  producing  them^  that  it  mufi  rather  deftroy  them.     Not  kt  tmyoue 
*'  believe  J  that  they  are  Jo  ft  upon  Account  of  their  not  being  yet  perfeS  \  for  thoft 
"  Bodies^  which  are  foft  while  they  are  firft  generated,  have  their  Parts  united 
**  together  with  a  certain  Glue^  as  it  were  (as  you  may  fee  in  the  recent  Barks  of 
"  Pines  and  Abnonds)  but  thefe  Bodies  j  being  robbed  of  that  Glue  or  Cement^  foB 
*'  down  into  a  Powder^  and  therefore  that  Softnefs  is  an  Argument  of  their 
**  being  deftrpyedj  not  of  their  being  produced*^     What  follows  in  Steno  about 
that  j^rth  not  being  compadt,  when  thefe  Bodies  were  produced,  and  that  it 
was  not  only  covered  with  Water,  but  even  indmatdy  miiced  with  it;  nay, 
that  it  ought  to  be  reckoned  a  Sediment  of  the  Water  heaped  up  gradually, 
can  by  no  Means  be  applied  to  the  Hill  at  Tomta.    I  (ball  only  take  the  I> 
berty  of  quoting  fbme  Things  from  Pages  211,  212,  viz.  "  7bat  white  Gay 
^'  and  Sand  miry  be  minted  with  Heater  violently  t^tated,  Torrents  tumbling  down 
^^  upon  Earth  of  that  Kindj  and  the  Agitation  ^  Waters  from  the  Win£^  iMti 
^^  itfo  evident^  that  it  would  be  quite  needkfs  to  infifi  longer  upon  it.    Nor  it 
*^  it  a  hard  Matter  toprove^  that  in  fixating  fFaters^  even  the  ckarefi  of  tbM 
^  aUy  there  are  Sandj  Chfy  and  Chalk-Stones^  nay  all  Kinds  of  foUd  Bodei  fh^ 
^^  quently  found  concealed".    Who  then  wiU  longer  doubt,  diat  the  Sand-Hfll  at 
ToMM  was  produced  from  a  Sediment  of  the  Flood  IJacebus  Gfwukm^  a  ^ 
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naian  Pbyfictan,  produca  m^re  Arguments  for  this  Hypotfcefis  from  th^ 
Bowels  of  the  Earth,  in  his  £pi^  concerning  ibe  Truth  of  the  univer/al  De- 
luge, and  the  GeAeration  of  9ieU^  found  far  frpm  the  Seg,  of  l¥hK:H  I  Ihall 
only  pick  out  the  three  firft.  ^^  I.  In  vuugy  of  the  Ugbeft  Aibimt(^m^  no$  onfy 
••  ^Europe  4»i^  A fia,  biU  likimfi  sf  Africa  md  America,  thffre  remain  fttll 
*^  certain  Marks  of  the  Sea,  wikbd^f^ing  Sediments  there  bos  proAiced  Stt^tB 
**  miform^  andparaBel  to  the  Horiiam^  which  no  Reafon  can  perfmde  us  could 
*'  have  bafpened,  except  at  the  Time  (f  the  univerfal  Deluge.  11.  The  fame 
**  Opinim  is  proved  by  very  Jong  Trails  of  Land  covered  with  various  Sand- 
^*  HUlsy  produced  from  the  Sediment  of  the  turbid  Element  that  watered  tbent  $t 
^^  that  Time,  and  having  a  great  Refemblance^  with  the  Bottom  of  the  Sea. 
"  IIL  The  great  Gaps  of  Mountains,  made  by  the  Corrofton  of  Rvoers  and  Tor- 
♦'  rents,  fitw  different  JcUd  Bodies  produced  from  the  furrounding  Heaters,  con^ 
^  tainingandpetrify^variot^y  various  Bodies-,  as  atfo  various  Sediments  placed 
^^  bard  by  one  anotJkr,  abounding  with  true  Shells  and  other  Produifions  of 
^  the  Sie^\ 

But  concemkig  that  black  Mould,  which  grew  over  the  Earth  after  the 
Flood,  Rudbeokiusy  a  Swedijb  Pbyfician,  has  obferved  a  great  many  Thinga 
peculiar,  in  the  firft  Vohime  of  che  Jtlantica,  Chap.  VI.  which,  being  ap- 
proved likewife  by  oth^r  learned  Men,  need  not  here  be  tranfcrtbed.  But  if 
they  were  to  be  applied  to  our  Sand-Hill,  you  muft  kno^¥  firft,  that  in  thofe 
Mountsuns  in  the  Foreft  of  Duringen,  which  contain  Metals,  and  are  compofed 
of  the  hardeft  Rock,  I  found  that  black  Mould  about  two  Feet  thick, 
mu^  thinner,  however,  as  yoii  defccnded.  But  in  other  Places  it  was  equal 
to  four  Feet  or  more,  viz.  in  the  Vallies  wUch  firft  received  it,  wafiied  dowa 
by  the  Rains  from  the  Mountains,  Which,  as  it  anfwers  Rudbeck^s  Deiire, 
who  wanted  to  know  the  Depth  of  the  black  Mould  in  che  warmer  Parts  of 
Sweden,  that  are  plentifully  fuppli(Hl  with  Rains,  fo  it  likewife  fhews  that 
Mould  to  have  betn  derived  t<t  ^  Hill  at  Tonna  to  the  Depth  of  four  Feet 
after  che  Flood,  and  thereby  proves,  that  tho  Elephant  could  npt  have  been 
buried  there  fince.  But  what  (hould  hinder  us  from  joining  to  thefc  foreign 
Phyficians  Herman  Conringkts,  a  German,  who,  in  his  Conjeftures  concern- 
ing the  ancient  State  of  Helmfiat,  and  the  Country  adjoining,  .wanting  to 
prove,  that  this  Country  was  likewife  overflowed  by  the  Flood,  infifts  chiefly 
upon  three  Arguments,  whkh  are  founded  upon  the  Sea-Shells,  t\^  Bones  of 
Beajis,  and  Trees,  er  Parts  ofTre&s,  which  are  found  both  upop  the  Tpps  of 
the  higheft  Mountains,  and  in  the  deepeft  Caverns  of  the  Earth.  Amongft 
the  reft  he  mentions  Stakes  for  Hedges  found  ready  prepared,  and  the  Horns 
ef  Buffaloes  found  in  the  deepeft  Caves  amongft  (he  Rocks  of  ^hurijugen,  of 
which  ^t  of  Salze,  which  is  icarce  a  German  Mile  diftant  from  Tonna,  in 
die  Mountain  Seebergen,  near  -to  Saxe-Qotha  (where  the  moft  beautiful  Shell- 
Fiih  are  likewife  dug  up)  Albinus  mentions  to  have  been  ftill  remmning,  in  his 
Chronicle  of  the  Mountains  of  Meiffen,  Tit.  22.  n.  7.  to  which  may  be  add- 
ed, perhaps  not  undefervedly,  the  Leaves  of  Trees,  Bundles  of  Wood,  and  ' 
Ears  <^  Corn  hanging  to  the  Stalk,  all  which  are  found  petrified  in  the 
Stone  Qiwry  at  Tonna^  not  far  from  the  Hill  where  the  Elephant  was  found. 

M  m  m  2    -  There 
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There  is  a  veiy  fmgular  Obfervation  of  Conringius  eiprefied  in  thefe  Words 
pag.  37.  **  Bejides^  tbefe  Trees  are  almoft  dt  fiiuatei  alike^  viz.  loifb  their 
*'  Roots  ineUning  NifrtbWeft^  and  their  Tops  Soutb-Eaft^  the  Caufe  of  which 
^^  you  cannot^  nviib  any  ProbabiUty^  attribute  to  a  FroUck.  of  Nature.  But  it  is 
**  nwji  likefy^  that  tbefe  Trees  were  blown  down  by  the  Nortb-JVeft  JVind^  and 
*•  covered  oi>er  with  a  marfhy  Earth  from  the  Northern  Ocean :  Efpecially  as  from 
'*  that  garter ^  and  by  that  Wind^  when  it  blows  bigh^  the  whole  Sea-QusH  of 
^^  Germany,  even  at  this  Day^  is  frequently  threatened  with  Inundation*\ 
And  here  aiifes  a  new  Argument  to  fupport  my  OpinioDy  fmce  the  Horns 
of  this. Elephant  were  pointed  towards  the  North-Eait,  and  though  this  Po- 
fltion  feems  a  little  different  from  that  mentioned  by  Conringius^  yet  it  is  to  be 
confidered  that  a  Beaft  taken  up  by  the  Sea  may  move  itfelf  varioufly, 
whereas  Trees  remain  in  the  fame  Pofition  in  which  they  were  6rft  left.  And 
it  is  no  Wonder  that  the  Elephant,  being  toiled  by  the  hugp  Billows  fliould  aft 
laft  acquire  an  extraordinary  and  violent  Pofition,  and  that  the  Bones  after  the 
Flelh  was  decayed  fhould  lie  at  a  Diftance  from  one  another.  And  perhaps 
the  Teeth  w  Horns  were  found  to  be.  bended  inwards  (com  this  very  Caufe, 
although  the  Pofition  of  them  is  almofl  the  fame  in  the  Head  of  the  £lq)hane 
in  Ireland  as  delineated  by  MowUns^  which  doubtkfs  would  have  been  more 
accurately  exprefTed  if  the  greatcfl:  Part  of  them  had  not  been  confumed,  (o 
that  that  was  more  owing  to  the  Putrefaction  or  Decay  of  the  Parts  than  to 
the  fatal  Waves. 

^"Ij^  XXXVIIL  We  fhall  then  be  better  able  to  judge  of  the  Make  of  the  Earth, 
M/£u£/'and  of  many  Pb^enomena  belonging  thereto^  when  we  have  well  and  duly  exa- 
••i64*M39-  xnined  it,  as  far  as  human  Art  can  polfibly  reach,  bq;iniung  from  the  GKitfide 
downwards.  For  this  Purpofe  it  was  advifeable,  that  a  Soil  or  Mineral  Map, 
as  I  may  call  it,  were  devifed.  It  might  be  diftinguifhed  into  Countries, 
wkh  the  Rivers  and  fome  of  the  noted  Towns  put  in.  The  Soil  might  either 
be  coloured,  or  otherwife  diftinguiflied  by  Variety  of  lines  or  EtdungS} 
but  the  great  Care  mufl  be,  very  exactly  to  note  upon  the  Map  where  fuch 
and  fuch  Soils  are  bounded.  As  for  Example,  mlorkfiiirej  i.  Tht  If^oolds  ^ 
Chalky  Flint  and  Pyrites^  &f.  2.  Blackmoor^  Moors^  Sand-Stone^  iSc.  3. 
Holdemefs\  Boggy ^  ^urf^  Clay,  Sandy  iSc  4.  fFefiem  Mountains  \  Moors^ 
SandrStone^  Coaly  Iron-Stone,  Lead-Ore^  Sand^  Clofy  6f^.  Nottingbamfbire  \ 
moftly  Gravely  Pebbles^  Clay^  SaHd-Stoncy  HaU-Pldfier^  or  Gypfmn^  &c. 
Now  if  it  were  noted  how  far  this  extended,  and  the  limits  of  each  Soil 
Speared  upon  a  Map,  fomething  more  might  be  comprehcjiaded  from  the 
Whole,  and  from  every  Part,  than  I  can  poffibly  forefee  j  which  would 
make  fuch  a  Labour  very  well  worth  the  Pains.  For  I  am  of  the  Opinion, 
fuch  upper  Soils,  if  natural,  infallibly  produce  fuch  under  Minerals,  and  for 
the  moft  Part  in  fuch  Order. 

^gjjj"^  XXXIX.  I  have  fome  Reaibn  to  think  that  Sand  was  once  the  mdb  ente- 
C29t  •  Jf'  rior  and  general  Cover  of  the  Surface  of  the  whole  Earth  \  becaufe  all  our 
^^^^  Nortbtm  Mountains  are  more  or  lefs  covered  with  k  at  this  Day,  and  the 
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lugher  the  Mountaim,  ftill  the  more,  and  the  eoarier  the  Sand :  jbecaufe 
the  Rivers  anfing  in  the  Mountains  do  yet  daily  bring  it  down  in  great 
Quantities.     And  that  it  has  been  fo  in  all  Probability^  in  all  Ages^  fince  the  ' 
firil£^iis  6il  upon  the  Face  of  the  Earth,  feems  to  me  to  be  Truth-like,  in 
tbat  the  Sea-Shores,  or  Mouths  of  Rivers,  are  ufually  barred  with  it ;  befidcs 
the. Sandy  Sea-Grounds  in  mod  Places  of  the  Sea,  and  which  feems  a  clear 
Evidence  for  the  Length  of  Time  (for  that  the  low  Ground  near  thefeRi* 
vers,  which  have  been  in  all  Ages  upon  Record,  Moffes)  if  you  pierce  fo 
deep  iitto  them,  as  to  difcover  their  Bottom,   you  meet  with  this  Moun* 
tun  Sand  in  great  Quantities,  and  in  fome  Places  a  Mofs  under  that,  and 
die  £uDe  Sand-Bed  under  that.     Now  if  we  confider  how  long  thefe  Mof« 
fes  or  Turf  is  in  growing,  it  being  nK)ftly  the  Leaves  and  Rdocs  of  Plants, 
wc  muft  allow  very  many  Ages  for  this  Purpofe.     And  altho'  Herodotus^ 
one  of  die  moD:  ancient  Hiftorians  that  are,  boldly  conje^res  that  the 
NUi  in  Mgypi^  long  before  our  Times,  would  be  dammed  up  and  uielefs 
fay  the  great  Plenty  of  Mud  yearly  brought  down  that  vaft  River  t  yet  it 
does  not  appear,  that  the  Country  is  much  different  from  *what  it  was  in  his 
Time :  fo  that  die  Sand  and  Mud  is  ftill  carried  to  Sea. 

Another  Aigument  of  the  Sandys  bdng  the  univerfal  Gover  ^f -die  Face 
of  the  Eardi,  is,  from  the  great  Hardneis,  and  confequendy  die  Durable- 
nc&  tod  unahetable  Quality  of  this  Minend,  above  any  odier  in  Nature. 
For  tho'  many  Thing3  are  called  Sand,  from  the  Smallnefs  and  litde  Cob^^ 
lion,  or  Drynefs  of  the  Grains,  yet  this  Kind  of  Mountain-Sand,  above  all 
othm,  keeps  its  natural  and  original  Magnitude  \  and  is  not  made  (  as 
moft  Sand  is)  by  the  Attridon  or  Wearing  of  one  Particle  of  Stone  againft 
another,  but  is  of  a  conftant  and  durable  Figure :  and  therefore,  I  fay,  it  feems 
to  me,  for  this  Reafon,  to  be  the  mod  fit  for  an  Outlide  or  Cover  to  the 
Globe  of  the  Earth. 

It  may  be  otge6ted,  that  the  uppermoft  Beds  of  Stone,  on  the  high  Woolds 
all  over  Ei^Umdy  are  fofr  Chalky  and  on  the  fmooth  Surface  no  Appearance 
of  Sand.  This  indeed  is  in  Part  granted :  but  that  there  is  no  where  any 
Sand  upon  the  Chalk  Mountains^  is  not  true  ;  for  to  inftance  in  thofe  inland 
Saad'HiUs^  above  BuUoigne  in  Picardy^  which  Sand  is  the  very  fame  with 
that  on  the  Sea-fhore  at  Calais^  and  although  this  is  not  in  England^  yet  the 
Sea  hath  but  accidentally  divided  us«  For  from  Dunftabk  in  England^  even 
as  far  as  the  Walls  of  Paris  by  Calais^  is,  as  it  were,  a  continu^  Woold  of 
Qndk  and  Flint.  What  Difference  there  is  betwixt  the  fVool^s  Mountain- 
.  Sandj  and  that  of  the  Northern  Mountains^  will  befl  appear  in  the  Table.  Now 
I  the  Nakednefs  of  the  Woolds  is  from  the  Smallnefs  of  its  Smdy  which  readily 
yielded  not  only  to  the  Rain  that  fell,  but  to  the  Wind  alfo.  Which  is  evi- 
dent from  that  vaft  Traft  of  Sandy  HiUs^  which  bound  the  Coaft  of  France^ 
Flanders  and  HoBand^  and  which  have  made  their  Coafl  fo  fhallow  in  Refpeft 
of  ours,  as  being  in  great  Part  blown  off  the  Torkflnrey  Uncolnfhire^  Suffolk^ 
or  Efftn  and  Kentijh  fVoolds^  and  wr^t  up  upon  their  Coails :  and  the  Reafon 
of  ttas  is  partly  from  the  more  conftant  Wefierly  Winds  blowing  over  from 
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our  Coafts)  and  Alip  from  tha  Meeting  of  the  two  Tkkit  tus.  That  of  the 
Cbatmel^  and  that  other  ^N^ftb  Fkod  upon  tbek  Coafts. 
.  I  am  very  well  aware,  that  the  finding  of  CQckk  or  Shells^  as  moft  Wri- 
ters are  plcuded  to  call  them,  upon  Mountains,  and  Sand  alfo  there,  is  bf 
the  fame  Herodotus  ufed  as  an  Argument  of  a  great  Deluge^  or  Inundatimoi 
Waters ;  but,  as  I  have  eliewhere,  I  think,  demonftrated,  that  the  Rock 
Cacblites  are  no  Shells,  fo  neither  can  I  grant  that  the  Smi  was  adveotitioui 
to  the  Mountains,  but  naturally  originated  there :  for  that  it  is  there  plain* 
ly  to  be  found,  fome  loofe,  and  the  reft  in  Beds,  yet  unloofened,  as  I  couid 
name  very  many  Places  \  for  Inftance,  on  Silden  and  Tborp  Fills  in  Cravait 
this  Mountain-Sand  is  a  white  and  tranfparent  PebUe,  and  as  ibme  oF  it 
is  fmall,  and  eafily  fwq)t  and  blown  away,  fo  is  there  nmch  of  it  upon  die 
high  Mountains  mixt  with  white  Pebbles  of  greater  Size. 

'Tis  the  Character  of  this  Sand  not  to  yield  to  Fire,  as  FUsa  will  do }  and 
tho'  it  agree  with  that  and  ibme  other  Metals  to  ftrikQ  Fire  firom  Suil,  yet 
it  does  not  calcine,  as  FUnt  will  be  Ix'ougbt  to  do.  And  therefore  ttiisSaad 
is  the  true  Tarfo  of  the  JfflHau  Mountains,  of  wluch  the  fine  VemtiM  Qkffs 
is  made  \  and  for  this  Reafon  the  FUnt  Glaffes  wete  here- in  Etiglatd  ill  fxnu- 
pounded,  i;he  Fore'tgnqs.  miftaking  the  Mateiials,  whidi  yet  our  Country 
afford^  in  Plenty  all  over  the  Northern,  and  (I  doubt  not)  the  Weftem 
Mountains  too;  I  have  feen  from  the  Scots  Mountatna  very  eHceUeatind 
large.  •^- 
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AT  ABLE  if  Sand  {iram  ftp  ahtit  tbf  Te$r  1673.)  Sid  diifl^  as  I 
ban^e  found  in  tbe  Northcrti  Parti  of  EngUtid. 

'Sbarf^  or  Rag  Sand^  cofnpofcd  of  (hldl  llranfparent  Pebiks^  naturally 
found  upon  the  Mountains,  not  calcinable. 


Fine 


[mite 


Sand  \ 


Stitnebam-Mocr  iA    the  Road  waftied  up  very" 
Wbite  Pebble.    -         " 

Ftanrborougb-Headj    of  which   the  Light -Houfe 

*'  thdre  Is 'cemented. 

Cdtds  Sand  burns  iieddifhy  but  falls  not  ii*  W^ 
ter. 
Bne  1  Grey      SeOitm  Banks  Mkv  fli^ttepo^^  on  the  Tee*s  Mimtb* 

Efcrick  in  the  GmveUric  there  i  a  Vein  of. ex- 
Reddijb  [     ceeding  fine  Sand. 

Thfe  PiSoW'Sandih  tlie  j6ahici. .     .  ' 

JBtfftm     In  a  Spring  at  He/hngldn.  , 

The  Sand  at  the  Bdfb  in  Smerfefjhire.  \ 

Acome  near  Torky  drifted  Sand. 
Griefy    XHuttonMrn^zScit. 

tbcffVt^s. 
Coarfe  cOwze  ziTark. 

Xi^id  zi  Mountain.  '         ' 

Dug  up  at  RdwcWtitAt  Snafk  . ; 

0%'arfe  at  Ickfy  2ind  Denton,    *        '  ; 

Air  zt, Carleton  in  Craven. 
Brown     Eure  at  Cravin. 

Gauton. 

Safifofi  in  Uncoln/hire. 

Bromeby  Common. 

Jiifwifb  Common. 

CAt— i-mJ^i^r^. 
j      <  A  Veiii  at  ^fwelU 
t  From  Lime- tBaconitiLinc(^n/birey 
Softy  or  Smti  With  jfcj/"tkrtides<^w  With  Mr^  of  ^UneriHjg  Vzx- 

Cycles.    *  ;         ;  ' 


Of 


f  456  ) 

CSiher-ttke  CSea  SoMdzboat  the  ScillflJIands. 
Of  XPi^M^-J  \ln  Cleveland^  and  aboat  Starborougb'. 

land.         I  1 0M2vIX]ft  or  Sediment  at  iSimv&/l 

jSold-tiki    S  A  Vein  of  Mica  in  HeJUngton  Gravel-Pit. 

Mica  ArgentM  ia  Rtd^Sand  Rock^  near  Rippw^ 

.  plentifiilly. 
Mca  Aitrea  of  Cleveland . 

Oaf  feems  to  be  another  Coat  of  the  Terreftrial  Glebe  in  ^e  more  de- 
prefled  and  hollow  Parts  thereof.  The  Mixture  of  Sand  and  Clay  is  noc 
tmufually  called  Earth:  Tet,  this  Term  bdng  too  large,  it  will  be  conveni- 
enc,  as  I  think,  to  limit  it  to  fuch  a  Mbeture  as  we  ufually  find  upon  the 
Surjface  of  the  Ground  ;  which  hath  ever  ia  it,  belides  fuch  Sands  and  Clays^ 
as  either  the  Soil  naturally  produces,  or  have  by  Floods  and  Winds,  or 
other  Acciidents,  been  brought  thither,  a  great  Part  of  the  rotten  Parts  of 
Pkaus  and  Animals :  and  in  this  Senfe,  Turf  is  Earth,  which  is  moftly 
where  the  Erica  or  Heath  grows,  becaufe  'ds  made  up  of  the  deciduous 
Leaves  of  that  Plant,  which^  being  by  the  Current  of  Showers  brought  to- 
gether, make  up  the  Moors,.  Mofles  and  Fens,  and  in  the  Mountains,  in 
hollow  Bafons  or  Deprefluccs  without  Vent,  Moflfes  of  incredible  Depth } 
one  or  two  Fathoms  ordinarily  in  the  fame  Kind  of  black  Earth,  called  Pest 
or  I'urf. 

A  "Table  ef  Clays. 

Purty  that  is,  fuch  as  is  ibft  Tike  Butter  to  the  Teeth,  and  has  litde 
or  no  Grittineis  in  it.  '^^ 
Greafy^    to   be  reckoned  ^mtingft   the  Medicinal  Earth,  or 
^erra  JigiUaU. 

'i.  Fulkfs  Earth. 


Clay. 


nrsJi^^ik  /At  J?wtt^V7in  JVJr/fc«^/i«|^f, 
leiiomp.  ^^^  ^  ^  ^^^^^  jjj^  Tark/biri  Wodds. 


rrellomj 
fBrdmy 


about  HalUfax. 
^IVhite^  in  Derly/bire  Lead-Mmet. 

2.  mu  ^^j  jr^^  yp^  fnarfe. 

3.  Pak  Telhw^  in  the  Mark-Pit  at  i2^. 

4.  CoW'fiot  Clay^  or  the  S«ip-Scale  lying  ki  Od' 

Mnes. 
J.  A  dark  blue  C3af^  or  ildCrZr,  at  t^br$p. 
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C6.  Cnta  fgofctij  fo  oalUd^  or  the  Mitk  Wltitt 

7..  TiK.iPwier'sfolefiUDv  CUy  of  )ira«K/&A^  iM^or. 

8.  The  biuc  CUy^odf  Bidib^ook  ffbttery  ia  £tA^ 

9.  A  bloe  Claj  of  Bagtbtrp  Bedt^.  in  iriuck  The 
4jbmUt  ate  fMnd. 

lou  Yellow  Qay  in  the  Scun of  tfat.  red  Sand 
.    Rock  at  hiJbrt. 

\i.  FbicTcd  Cfajr  ia  the  icd  Sand  Ro^  at  BiU 
bto  and  Riffw.  , 

(^13;  A  mcxluukj  red.  Ciayj 


WitkrooadSa 


A  fed  Scbiie  Clay 
A  blue  Stone  Clay 
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ne^r  Lipph^on^  and : 
AiK%(Mr  in  the  Mifcar. 
Qimch^  ft  whke  Seobe  Clay  in  Csmbridg^4. 
Sand,  or  R6bbk. 
1 7«  Tlie  yellow  Lo%ib» (^  Skfmib  Mfir  In.Tork^ 

fiiftt 
,18.  Artd  sandy  Cl«y  iii  the  rigbt-haod  Bank  of  , 
.    the.  Road  beyond  CdSt^bam  neftr  the  Zim^* 

JCfifiKT  going  to— — — 
19^  A^  red  Sandy)  Clay,  in  the.  red  Sand  Rock. 
L    near  RippM.  • 

tWkh  flat  or  thin  Sand,  gUttering  wid^  Mica^ 

20.  Cfooch' white  Qh,y  vtiHariyJhin,   of  which. 

the  GJaft  Pots  are  made  at  f/ottin^am. 
}2 1 .  Grey  or  bloeiffi  r^bacco-Pipe  Clay  at  HdBifax. 
;22.  A\R^d  Clay  in  tigered  Sand  RtfckztRstberham. 

XL,  Thefe  wonderM  Sands  have  not  yet  exceeded  one  Ceni»jryv  fmce 
they  firft  broke  Prifon.    Their.  OrigMial  is  in  aWarrea  in  Lahn  ^^^i>  i^^tv^'^.. 
Town  belonging  to  the  Dean  and  Cbapt^  oi  Ely^  diftaiit  not  above  five  Miles^m  sufibik ; 
and  lying  Soudi  Weft  and  by  Weft  of.  this.  Place ;).  where,  fome  great  Sand^^^^^- 
Hills,  (whererf  there  i^  ftiil^JRemainder)  having.;  the  Superficies^  o»  Swerdsr*  p-  7»a- 
of  the  Ground,  as  we  call  it^  broken  by  the.  impetuous  South  Weft  Winds, 
Uev  upon  fome  of  the  adjacent  Grounds  ;  whkh.  being,  much  of  the  fame 
Nahire,  and  having  nothing' but  a  thin  Cruft  of  Barren  Earth  taiccure  ita 
good  Behaviour,  was  ibon  rotted  and  diffolved  by  the.  other.  Sand,  and  there- 
by cafily  fitted  to  increa&the.MaiSy  and  to  bear  it  Con^any:  in  this  ftrangc 
Ph^creis. 

At  the  firft  Eruption,  I  fuppofe  the  whole  Magazine  of  Sand  could  net 
cover  above  $  or  10  AcrcS  oF  Ground,  which  iftcrcafed  into  1000  Acres,  be- 
fore the.  Sand  had.  travelled  four  Miles  from  its  Abode.    AlLtheOppofition  it 
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tnet  with  m  its  Joumejr  hither,  was  from  one  ParjEn-f^fe,  whidi  fiood 
within  a  Mile  arid  a  half  ftx>m  its  Bt&.Smtrce.  This  the  Owner  at  firft  en- 
deavoured to  have  fecured  by  Force,  and  building  of  Bulwarks  againft  tbs 
Aflaults  thereof ;  but  this  wing*d  Enemy  was  not  to  be  fo  oppofed  :  Which, 
after  Ibnie  Difpute,  the  Owner  perceiving,  did  not  only  flight  die  ftMrner 
Works,  but  all  his  Fences,  and  what  elfe  jmight  obftruft  the  Paflage  ^  of  diii 
unwelcome  Gueft,  and  in  four  Years  :afFe£ted.  that  by  a  Compnance  and  Sub- 
miflion,  which  could  never  have  been  done  upon  other  Terms.;  in  which  he 
was  lb  iuccefsful,  as  that  there  is  ^  fcarce  any  Feot-Steps  left  of  this  mifchie- 
vous  Enemy. 

*Tis  between  30  and  40  Years,' fmcc  it  €rftj reached  the  Bounds  ^ of  tl» 
Town  -,  where  it  cor^finued  for  10  or  12  Years  in  the  GutHskirts,  ^without 
doing  any  confiderable  Mifchief  to  the  fame. .  The  Reafbn  of  which  I  gue& 
to  be,  tliat  its  Current  was  then  down  Hill,  which  flieltered  it  from  tMfe 
Winds  that  gave  it  Motion  ;  but  that  Valley  being. ^once  p4t^  it  went  above 
a  Mile  up-hill  in  two  Months  time,  andcoyer-ran  200  Acres  of  very  good  Corn 
thati  fame  Year.  'Tis  now  got  into  the  Body  of  this  little  Town,  where  it 
hathburiedanddeftroyed  divers  Tenements  and  other  Houfes,  and  ihas  in* 
forced:  us  <to  preierve  the  Remainder  at  a  greater  Charge  than  they  are 
worth.  Which  doubtlefs  had  alfo  periflied,  had  not.my  AfFeftiomto  this 
poor^Dwi^lling  obliged  me  to  preferve  it  at  a  greater  Expence  than  it  fras 
built.  I  have  at  laft  given  it  fome  Check  :  for  by  flopping  4f  it  four  or  five 
Years  fwhat  t  could)  with  i^nr^^r  Hedges  fet  upon  one  another,  as  faft  as 
the  SandS'lev^Ued  them  (by  which  H  harve  raifed  Sand-Banks  :near  20  Yards 
high)  I  brought  it  into  the  Circuit  of  about  eight  or.  10  Acres,  and  then  in  one 
Year,  by  laying  fome  hundred  Loads  of  Muck  and  good  E^th  upon  it,  I 
have  again  reduced  *it  to  Terra  Ftrnia:  I  have  cleared  all  my 'Walls,  and  bf 
the  AQiftance  and  Ktndncfs  of  my  Neighbours  (who-hdpedme  away  with 
above  1500  lx)ads  in  i>ne  Month)  cut  a  PafO^geto  my  Houfe  through  the 
main  Body  thereof 

At  thesotber  Endof  tlie  Tow«  divers  DwcHings  are  buried  'or  overthrown, 
zndiJMx  Pnftur£S.BnA  Meadows  (which  were  very  ronfidcrable  to  fo  fmall  a 
Town,  both  for  Quantity  and  Quality)  over-run  and  deftroyed :  and  the 
jBranch  of  the  River  0«^  upon  which* we 'border,  .(being  tjetter  known  by 
tht^zmt  tiThetfbrd  or  BranAonKwtVy  between  which  two  Towns  we  lie) 
for  three  Miles  together  is  fo  filled  with  Sand,  that  now  a  Veflel  with  two 
Load  Weight  pafleth  with  as  much  'Difficulty  as  before  with  ten.  But  had 
-not  the  Stream  intcrpofcd,' to  ftop  its  Paflage  into  Norfdiky  doubdefs  a  good 
Part  of  that  Country  had  e*er  now  been  left  a  defolate  Trophy  of  this  con- 
quering Enemy.  .'For  according  to  the  Proportion  of  itslncreafe  in  thefc  five 
Miles,  which  was  from  10  Acres  to  1500,  "or  !«ooo  ;  in  10  Miles  more  of 
the  fame  Soil,  it  would  have  been  fwelled  to  a  great  V^efs.  ; 

-It  is  obfervaWe,' that -the  Situation  of  the  Country  in  which  this  troiiUe- 
fome  Gueft  firft  took  its  /?//<,  lies  E.  N.  E.  of  a  Part  of  the  ff:eat  Level  of 
xhe  Fcnns^  and  is  "thereby  fully  expofed  to  the  Rage  of  thofe  inipetuous  Btafts 
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we  yearly  receive  out  of  the  oppofite  Quarter :  Which  I  fuppofe  acquire 
more  than  an  ordinary  Vigour  by  the  ff^inds  paffing  through  fo  long  a  Traift, 
without  any  Check.  Another  thine  which  contributes  to  it,  is,  the  extreme 
SanJinefs  of  the  Soil,  the  Levity  of  which,  I  iDelieve  gave  occafion  to  that 
Land  Aory  of  the  Actions  that  ule  to  be  brought  in  Norfolk  for  Ground 
blown  out  of  the  Owners  pofleffion. 

XLI.  Befidcs  the  Bolus  Artnenus^  and  the  lerra  Sikfiaca^  there  is  an  Earth  ^  "«"!»- 
found  in  Hungary  about  the  River  Tockay^  thence  called  Bolus  Toikavienfi^^'Sj^  •*2' 
having  as  good  Effedts  in  Phyfick  as  either  of  the  former.  ■•  '•  '•  "• 

XLIL  Soap  Earth  is  found  only  in  two  Places  near  Duraclea^  a  large  open  Tie  smp 
Village  about  6  Leagues  to  the  Eaft  ward  of   Smyrna ;   and  in  a  very  flat  sm^^^/^ 
Plain,  about  a  League  Weft  ward  of  the  River  Hermus^  and  feveral  Leagues  ^'^.  E4w. 
from  the  Sea.    •Tis  a  fine  S^ap^  and  at  die  firft  gathering  whitifli  Earth,  «<l!^p.2^. 
which  boileth  or  ihoots  up  out  of  the  Earth.     'Tis  gathered  always  before 
Sun  rife^  and  in  Morning  when  there  f4Us  no  Dew,   fo  that  a  Stock  muft 
be  laid  up  for  the  whole  Year  in  the  Summer  Months.    It  comes  up  in 
fome  Places  ask  Inch  or  two  ahoine  the  Surface  of  the  Ground.    But  the^Sun 
fifing  upon  it,  makes  it  to  fall  down  again.    Every  Morning  there  is  a 
new  Crop,  tho*  all  be  tak^n  away  which  the  preceding  Day  afforded.    The 
Earth  producing  it  lies  low  in  both  Places,  and  is  in  the  Winter  waQxy  ;  'tis 
cover' d,  tho*  but  thinly,  with  Grafs. 

Three  hundced  Drams  qji  this  Earth  put  into  a  Retort  in  Bakeo  Arena 
for  12  Hours  ium  Igne  Violmta^  gave  between  5  and  6  Ounces  of  an  infipid 
Pbligma^  the  Sn^ell  only  fuch  as  proceeds  in  iiich  Operations  from  the 
Fire. 

Fiading  dbercfQxe  no  Volatile  Salt^  as  what  muft  have  come  over  by  the 
forgoing  ExperimeDt;  aao  Dcams  calcined  at  a  Bagmo  Fircy  in  a  German 
CruciU^  were  difiblved  in  Water.  The  Compofition  of  Earth  and  Water, 
boird  into  a  Uxivium^  made  500  Drams. 

It  was  boiled  for  three  Houra,  ftill  fcumming  off  the  Froth,  then  Filtrated^ 
after  Esoaporaied  over  a  gentle  Fire ;  it  was  kept  to  Chryfialize^  and  appeared 
ofafixMSalt. 

At  the  Soap  Houfes  they  mix  \  of  Earth  with  7  of  Lime,  and  diffolve  the 
Coroppfition  in  boiiiog  Water  \  where  ftirring  it  often  with  a  Stick,  there 
floats  a?top.  a^ick  broiwntfli  Subfl:ance,  which  Scumming  off  they  prefeve 
in  Ba&Moa  apart,  and  this  Scum  is  much  richer  than  the  Liquor  underneath  ; 
.  yet  bodi  aoeuied  in  niaking  the  Soap.  Into  a  la,rge  Copper  Caldron  they 
put  50  Kintals  of  Oil,  applying  a  very  hot  Fire,  whkh  bums  continually 
until  the  Soap  is  made.  When  the  Oil  has  boiled,  they  begin  to  throw  in 
«f  the  $cum>  and  fometimes  of  ihe  Liquor  from  which  the  Scum  was  taken. 
They  often  mieat  this  throwing  in  of  the  Scum  and  Liquor  for  13  or  14 
Days,  in  which  time  the  Soap  is  oifiully  po&ded.  The  browniflii  Scum, 
and  w^t  is  uieful  of  the  Liqifor,  incorporating  with  the  Oil>  wJiat  is  ufe- 
lefs  finks  to  the  Bottom  of  the  Caldron,  where  it  is  let  out  to  make  room 
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for  throwing  in  more.  The  Water  thus  let  out,  is  again  thrown  upon  a  new 
Compofition  of  Earth  and  Lime  ;  but  when  the  Liquor  becomes  wholly  infi- 
pid,  'tis  then  judged  to  be  exhaufted.  After  13  or  14  Days,  when  the  Soap 
is  fiDifhed,  'tis  laded  out  of  the  Boiler,  and  laid  upon  a  Lime  Floor  to  dry. 

They  proportion  two  Load  of  Earth  of  five  Kintals  each,  to  50  Kintals 
of  Oil  i  the  Produce  is  between  70  and  80  Kintals  of  Soap. 

The  Earth  is  bought  at  a  Dollar  a  Load,  and  the  Soap,  when  this  Account 
was  made,  at  64  a  Kintal.  There  is  employed  in  making  Soap  yearly  at 
Smyrna  1000  Kintals  of  Oil. 

Bringing  Soap-Earth  employs  a  1000,  or  1500  Camels  daily,  for  eight 
Months  ;  the  four  Summer  Months  being  too  hot  for  Camels  to  travel. 

An  ordinary  Soap-Houfe  produces  1000  Dollars  a  Year  clear  Profit,  cm- 
mumbus  Annis. 

^he  Vie  tf  XLIIL  This  black  Earth,  which  is  caird  Rufma^  and  fecms  as  if  it  were 
^f^/j^r,  burr»t,  muft  be  beaten  in  an  Iron  or  Marble  Mortar  to  a  fine  Powder,  and 
Smith,  n.  fifted  diligently  -,  when  you  ufe  it,  take  one  part  of  the  faid  Powder,  and 
a43'P.»9S.  j^Q  p^j.jg  Qf  unQacked  Lime;  put  thefe  mix*d  together  into  a  Linen  Rag, 
which  infufe  in  warm  Water  the  fpace  of  a  quarter  of  an  Hour^  or  till  it  be- 
comes of  a  black  Colour,  then  apply  it  to  the  Place  from  whence  you  would 
,  take  the  Hair ;  as  foon  as  the  Hair  begins  to  be  loofe,^  the  Part  muft  be 

wafhed  with  warm  Water  and  Soap. 

Sf  wJfet-     ^^^^'  ^'^^^  $  Mifes  Northward  of  Ston^Eaft$n^  there  are  6  diftinft 
iure ;  ^jr  '  Coal- Works.    The  chiefeft  Obfervables  I  met  within  them,  ace, 
^/'$5r'      ''•  ^^^  branched  Clift,  which  ufually  lies  over  the  Coal,  and  is  all  wrought 
o/.ii^i.p.'6«  with  the  Reprefentations  of  fundry  forts  of  Herbs. 

2.  A  Clitt  all  interwoven  with  Arbor efcenl  Martbafites^  which  commonly^ 
lies  over  the  former,  and  is  call'd  by  our  Colliers  the  Thorny  Cliftu 

3.  We  here  obferve,  that  fome  Coal  Veins  arc  much  more  tinged  widi 
Sulphur  than  others  j  a  Vein  being  wrought  in  one  of  thefe  Works  fome 
Years  fmce,  wJiich  received  fuch  a  Refplendency  from  its  Sulphury  Tincture, 
that  in  all  its  Joints  it  feemed  as  though  it  was  covered-  with  leaf  Gold,  and 
hence  by  the  Colliers  it  was  called  the  Peacock  Vein. 

4.  I  may  here  take  notice,  that  about  four  Years  fince^  on  one  of  the£i 
Works  was  found  about  2  or  300  Weight  of  very  good  Lead  Ore  growing 
to  a, Vein  of  Coal,  the  Ore  being. tinged  fomewhat  yellow  by  the  Sulphur: 
We  look  upon  this  as  a  Rarity  with  us,  none  ever  having  bec»  found  in  a 
CoalrPit  before ;  the  fulphurous  Spirit  being  there  gene£ally  too  ftrong  for 
the  Generation  of  that  MetaL 

"^^^J     XLV.  I.  The  Fungus  Subtenumeus  I  fentyoua  large  Quantity  of,  was 

got;  £iy/i£r,  gotten  in  rocky  Lime-ftone   Ground,    on  a  Common    about  two  Miles 

i^i6°'79.  ^^^^^  fr^*^  Cajlkton^  in  the  Peak  of  Darbyftnrej  15  or  16  Yards  deep,  in 

the  Old-Man  (as  they  call  a.  Mine  formerly  wroug^hcand  ftopt  up)  covered 
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with  Earth,  and  that  had  either  fallen  or  was  thrown  in.     There  is  no  Coal- 
Bed,  riiat  is  known  of,  within  5  or  6  Miles  of  the  Place. 

2-  The  Pieces  of  this  Fungus  which  I  received,  are  much  like  Peats j  or^^^'*Lif- 
Turffj  cut  up  in  the  high  Moors,  both  in  the  footy  Colour  and  inward  Sub-  6ii^'  ^' 
ftance-,  this  only  is  more  clammy  and  tough,  and  dries  not.  And  fome 
of  this  Fungus  Subftance  is  very  foft  and  like  Gelly.  In  and  about  the 
more  folid  Pieces,  (of  which  I  have  fome  half  a  Foot  fquare)  are  many 
big  Lumps  of  a  Bituminous  Subftance.  This  Bitumen  is  very  inflammable  like 
Rofin  i  it  is  very  light,  it  breaks  firm,  and  Ihines  like  good  jiloes ;  and  for 
Colour  it  is  not  much  unlike  it,  fave  that  it  is  more  dark-coloured  and 

furpli(h  -,  yet  there  is  much  of  it  of  a  dark-green  Colour.  We  diftilled  a 
^arcel  of  it,  which  yielded  us  an  Acidulous  Limpid  Water  \  then  a  white  Li- 
quor, which  was,  I  guefs,  from  fome  of  the  oily  Parts  precipitate ;  and 
in  the  laft  Place,  a  copious  yellow  Oil,  not  unlike  that  of  Succinum,  or 
Pitch.  In  the  Neck  of  the  Retort  we  could  difcern  no  volatile  Salt,  as  in 
the  like  Procefs  upon  Amber.  I  have  not  read  of  any  fuch  Fungus  Earth, 
in  which  Bitumen  naturally  grows  and  adheres  :  And  the  finding  of  it  in 
an  Old  NSne^  doth  much  favour  an  Opinion  of  its  being  a  vegetable  Sub-, 
ftance,  either  the  very  Subftance  of  the  Props  of  Wood  they  make  ufe  of  in 
lining  and  fupporting  the  Grooves^  thus  altered,  or  certain  Funguses  growing 
out  of  them.  That  Birch,  of  which  there  is  great  Plenty,  and  hath  been  vaft 
Woods,  all  thefe  mountainous  Parts  of  England  over,  will  yield  a  Bitumen^ 
as  limpid  as  the  Sap  is  which  runs  from  it  by  tapping,  if  we  now  had  the 
Skill  to  extra£t  it.  P&»y  is  very  exprefs,  /.  16.  c.  18.  Bitumen  ex  Betula  Galli 
excoquunt.  And  moreover  it  is  certain,  that  much  of  that  Wood,  if  not  all, 
which  is  dug  up  in  the  high  Moors  of  Craven^  and  which  the  People  there 
call  and  ufe  for  Candle  ff^ood,  is  no  other  than  Birch,  as  it  appears  from  the  • 
Grain  and  Bark ;  and  yet  this  Wood  kindleth,  flames,  and  exudates  a  Ro^^ 
which  makes  many  pronounce  it  very  Fir- Wood.  Whatever  this  Bitumen  is, 
which  this  Fungus  Subterraneus  yields,  it  much  difiFers  from  the  Jfpbaltum  of 
^  the  Shops. 

XLVI.    Mr.  Jeffop  fends  me  word,  that  Capt.  H^ain  has  given  him  a  ^  Mfaerai 
white  Liquor  refembling  Cream  both  in  Colour  and  Confiftence,  which  he  h^dttS! 
found  in  great  Quantities  in  the  bottom  of  a  Coal-Pit  49  Yards  deep>*P*^»*'* 
And  Mr.  Geo.  Planton  writes  from  Sheriff-Hales  in  Shropjbire^  that  in   the 
Iron  Mines,  efpecially  that  which  the  Country  People  there  call  the  White- 
hEney  which  yields  the  beft  Iron-ftone,  the  .Miners  do  commonly,  upon  the 
breaking  of  a  Stone,  meet  with  a  great  Quantity  of  whitifli  Milky  Liquor, 
jnclofed  in  the  Center  of  it  *,  they  fometimes  find  a  Hog(head  contained  in  one 
Cavity.    *Tis  in  Tafte  fweetifli  5  only  it  hath  a  vitriolick  and  iron-like  Twang  a  Bhuhifi 

with  it.  Stotuin 

SnropuiifV^ 
jteUtKg 

XLVII.   In  Brofefy,  Bmfy,  Pitcbford,  and  other  Places  adjacent  in  Sbnap-^^^i^^j^ 
fiirct  there  lies  over  moft  of  the  Coal-Pits  or  Mines  a  Stratum  or  Layer  of  a  ^.  m'.uo 
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Blackifh  Rock,  or  Stone,  of  fome  Thicknefs,  which  is  pofons,  and  coDtaki 
in  it  great  Quantities  of  Bitumin$us  Matten 

TKis  Stoiic  being  brought  to  the  "Work-Houfe,  is  ground  fmall  by  Horfe^ 
Mills,  fuch  as  are  ufed  ior  grinding  Flints  to  make  Glafs  of  •,  the  Powder  i» 
thrown  into  great  Coppers  of  Water,  where,  by  boiling,  the  Bituminous 
Matter  is  feparated  from  the  Stony  or  Gritty,  this  laft  finking  to  the  bottom, 
the  other  fwim  riling  at  the  top  of  the  Water. 

This  Bituminous  Siibftahce  being  gathered  together  and  evaporated,  coroes: 
to  the  Cohfiftencc  of  Pitch,  and  with  the  Help  of  an  Oil  diftiiled  froqa  the 
fame  Stone,  and  mixed  with  the  Pitch,  comes  tb  be  thinner,  or  like  Tar  j 
the  Ufes  of  both  which  Materials,  either  for  Shipping  or  otherwife,  thcfe 
Subftances  are  faid  tb  fupply,  nay  even  go  beyond.  And  this  has  been  tried 
on  feveral  Boats  this  3  or  4  Years  paft,  and  does  not  crack  as  the  ordinar/ 
Pitch  or  Tar,  but  always  keeps  black  and  foft,  and  therefore  is  pfopofed  tOr 
.  hinder  the  Worm  frorh  getting  into  the  Ships  pitched  with  it. 

There  is  likewife  diftiiled  from  this  Stone,  an  Oil  which  may  be  ufed  for 
Oil  of  Petre,  or  Turpentine,  and  has  been  tried  by  divers  Perfons^  10  Aches 
Or  Pains. 

j§MiMirMi      XLVIIL  In  the  Valley  called  Libertbal^  near  Giejbacb^  (an  ancient  Mine- 
ja£hl%  Work  in  Alfatia)  there  runs  out  of  a  Cavern  a  foul,  fliattift,  oily  Liquor, 
B  8  *  *    which  affords  an  excellent  Balfam^  by  taking  a  Quantity  of  it,  and  putting. 
■•  -p-'ss-j^  j^  ^^  earthen  Pot  well  luted,   that  no  Steam  may  exhale;    and  thca 
with  a  gentle  Fire  at  firft,  but  a  ftronger  afterwards^  boilmg  it  for  3  Hours 
together,  in  which  S^ace  it  will  boil  in  a  4th  Part,  and  an  earthen  Mat- 
ter, like  Pitch,  will  fettle  itfelf  at  the  Bottom ;   but  on  the  T<^  thereof, 
'  when  cold,  there  will  fwim  a  fatty  Subftance,  like  Line  Oil,  limpid  and 
fomewhat  yellowifh,  which  is  to  be  deouited  from  the  thick  Sediment,  and 
then  gently  diftiiled  in  an  Alembick  in  Arena  \   by  which  means  there  will 
come  over  two  differing  Liquors,  one  PbkgfMticky  the  other  Oily,  which 
latter  fwimming  on  the  Pbtegm^  is  to  be  fevered  from  it.    The  Pbkgm  is  ufed 
as  an  excellent  Refifter  and  Curer  of  all  the  Putrefa£tions  of  the  Lungs  and 
Liver,  and  it  heals  all  foul  Wounds  and  Ulcers.     The  Oily  Part,  being 
diluted  with  double  its  Quantity  of  diftiBed  Vinegar,,  and  brought  three 
times  over  the  Helm,  yields  a  rare  Bal&m  againft  all  inward  and  outward. 
Corruptions,  ftihking  Ulcers,  hereditary  Scurfs  and  Scabs.     'Tis  alfo  much, 
ufed  againft  Apoplexies,   Palfies,   Confumptions,   GiddinefTes,   and  Head- 
aches,   lawardly  they  take  it  |with  Succory  Water  againft  all  Corruptions  of. 
'the  Luhgs.    It  is  a  kind  of  Petroleum j  and  contains  no.  other  Mineral  Juice 
but  that  of  Sulphur,    which  feem^  to  be  thus  diftiiled  by  Nature  under 
Ground  ;  the  Diftillation  of  an  Oil  out  of  Sulphur  by  Art,,  not  being  lb  eafj 
to  perform^ 

A  Mlntral 

hJfiSys.  XLIX.  In  the  Territory  df  6^if^am&  Sig,  Af;  Ant.  Cq/tagnay  Upoft  Ae  Con- 
^ib1S[!'i!  ^"^^  ^^  ^*^  JurifdiHion^  lighted  accidentally  upon  a  not  ordinary  fweet  balfami^ 
79*  ^  3<^59*  Scent  J  ^hich  direfted  him  to  a  RacJy  Uillj  where;  he  found  the  Sf/ones  harboured 
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AM  Fragrancyj  whkh  wgs  fo  ftrong,  and  by  Trials  found  fo  friendly  to 
the  Uterui^  that  being  applied^  they  did  in  a  very  Ihort  time  cure  it  of  any 
£vy  'cis  fUbje£k  to.  Encour^gjbd  hereby,  he  made  his  Workmen  dig  into 
the  very  Bowels  of  the  Hill^  where  be  difcovercd  Holes  in  fome  Stones,  as  if 
excavated  by  Aft,  of  a  greenifh  Colour^  in  which  he  found,  as  diftilled 
by  Nature,  and  kept  in  Vcffels,  that  Liquor  and  Balfam^  which  proved  the 
Source  of  that  Scents  which  was  limpid,  and  of  a  white  Cblour,  like  the 
White  of  an  Egg,  but  fomewhat  OUagiHous^  floating  upon  all  forts  of  Li- 
quors likeOi/.  Befides,  he  met  in  the  fame  Cavities  fome  fmall  Grains 
concreted  of  the  fame  Liquor,  refcmbling  that  which  they  call  White  Amber ^ 
which  being  chymicaily  diftill'd,  had  the  iame  Odour  with  the  Balfam. 

L.  I  find  that  OJieocoUa  grows  in  a  fandy,  yet  not  gravelly  Soil,  and  not  cfiioe$i/a 
at  all  (that  I  know)  in  any  rich  or  clayey  Ground.     It  Ihoots  down  two  Mens  f^Z'^"^^ 
depth  under  Ground;    the  Branches  moft  commonly  growing  (trait  up,  odcr.  i^^j. 
yet  fometimes  alfo  they  fpread  fideways.     The  Branches  are  fome  of  them  ^^ij*' 
thicker,  fome  flendercr,  and  the  further  they  are  diftant  from  the  common  D'39-P'77i- 
Stem,  the  thinner  they  are  ;  the  Stalk  being  thickeft  of  all,  ufually  equalling 
rile  Thicknefs  of  an  (ordinary  Arm  or  Leg,  and  die  Branches  the  Thicknels 
of  one's  little  Finger. 

Upon  the  Sand,  which  is  here  every  where  yellowifh,  there  appears  a 
wbitiih  fatty  Sand,  which  if  it  be  dug  into,  hath  under  it  a  dark,  fatty, 
and  (how  hot  and  dryfoever  the  other  Sand  be)  a  fomewhat  moift  and  putrid 
Matter,  Kkc  rotten  Wood ;  which  Matter  fpreads  it  felf  here  and  there 
Jin  tbt  £arth,  juft  as  the  QfieoielU  itfelf  doth,  and  is  called  by  thofe  whom  I 
haVe  enlployed  to  look  for  it,  the  Flower  of  this  Subftance.  The  OfteocolU 
being  thus  iound,  is  altc><5*^ther  fcft,  yet  rather  friable  than  ductile :  Where- 
fore if  one  hath  the  Curiofity  c^  getting  out  of  the  Ground  a  whole  Piece 
of  it  with  its  Branches,  he  muft  very  carefully  rfmove  the  Sand  every  way 
from  it,  and  then  let  it  lie  fo  a  while  y  its  Quality  being,  that  remaining 
expdfed  to  the  Sun  for  half  an  Hour,  or  fomewhat  longer,  k  grows  to  that 
bardnefs  as  ^tis  found  in  the;  Shdps. 

It  feems  to  be  a  kind  of  Marle^.  or  to  have  great  Affinity  with  it,  of  which 
we  here  have  alfo  great  Store,  yet  not  near  thofe  Palaces  where  I  have  found. 
OfteocoUa.  It  rcquireth  alfo  tifme  to  come  to  Maturity,  which  appears  from 
hence,  that  in  the  very  fame  Place  where  I  digg'd  fome  of  it  lalt  Year,  I  this 
Year  found  other,  yet  with  this  Difference,  that  thofe  grew  hard,  after  the 
manner  before  defehbed,  but  thefe  remain  ftill  fbft  and  friable,  tho*  now  in 
die  5th  Month. 

The  Caufe  of  its  being  divided  into  fo  many  Branches,  I  conjeAure  to  be 
from  the  Roots,  which  fpread  themfelvea  here  and  there  in  the  Earth,  fo 
that  the  Matter  gathers  and  fettles  itfelf  about  them,  and  afterwards  accor- 
ding to  the  Divifion  of  the  Roots,,  acquires  a  plantal  Form  and  Appear- 
ance. Whence  it  feems  alfo  to  proceed,  that  thro*  the  midil  of  the  OfteocoUa 
thene  always  pallet^  a  dark  Line,  which  is  thought  to  be  a  Piece  of  the  Root. 
And  it  often  happens,  that  the  Stroke  k>feth  itfelf  by  little  and  little,  and 
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the  OfieoeoUa  in  the  middle  grows  clear ;  which  comes  to  pafs  when  the 
Root  by  the  Corruption  begun  in  the  Ofieccolla  is  reduced  to  Powder.  Yet 
have  I  ibund  a  Place  hereabout,  where  the  Ofteocolla  was  not  hollow  at  all ; 
but  there  I  obferved,  that  inftead  of  fettling  about  a  big  Root,  it  had  gathered 
it  fclf  about  many  fmall  Fibres ;  whence  alfo  this  fort  had  acquired  Pores 
through  its  whole  length,  but  no  Cavity  like  the  other. 

Slack  Lead,  LI.  Thc  Mineral  Su^ftance  calPd  Black  Leady  found  only  at  Kefwycb  in 
tiio\^lzlCumberlandy  and  there  call'd  H^adt  or  Kell(m\  by  Dr.  Merret^  Nigrica  Fabric 
liSy  from  its  ufe  in  fcoring,  as  the  Rubrica  Fabrilis^  or  the  Rsd  Ocbre  is  ;  is 
certainly  fo  far  from  having  any  thing  of  Metal  in  it,  that  it  has  nothing 
of  Fufion,  muci!  lefs  Duftility  j  nor  can  it  be  reckoned  among  the  Stones,  for 
want  of  hardncfs  •,  it  remains  therefore  that  it  muft  have  place  amongft  the 
Earths,  tho*  it  diffolve  not  in  Water,  as  moft  Earths  will,  except  ftiff  Clays 
and  Ochres  ;  among  the  latter  whereof  I  guefs  it  may  be  reckoned,  it  leem-^ 
ing  to  be  a  fort  of  clofe  Earth,  of  very  fine  and  loofe  parts,  fo  burnt  that  it 
is  become  black  and  fhining,  difcolouring  the  hands,  as  all  the  Ocbns  do : 
whence  the  moft  proper  Name  that  can  be  given  it,  perhaps,  may  be  Ocbrea 
Nigray  or  Black  Ocbre^  being  a  ftony  fort,  as  there  are  ftony  forts  of  the 
Red  and  TelUw  Ochres^  as  well  as  Clay. 

if^ihsisti,  LII.  It  having  l3een  difcovered  to  the  Pbilof&pbical  Society  at  Oxford^  by 
^Jl^\lj;,^^*  Henwrick  Phyfician  at  Worceftefy  that  xht  Irifo  Slate  pulverized,  and 
'  infufed  in  Water  for  a  Night  or  lefs,  would  impart  its  VitrioUck  polity  fo  far 
forth  to  it,  that  it  would  ftrike  of  a  faint  reddifh  Colour  with  Powder  rf 
Galls  (as  the  vitrvlick  ff^aters  of  Tuniridgey  Aftrapy  and  divers  others  do)  it  led 
me  to  believe  that  thcfe  Waters,  fome  of  them,  might  as  well  iffue  fr<Mn  Slate 
as  an  Iron  Ore^  unlefs  it  fhould  appear,  that  this  fort  of  Slate  were  ah  j^on  Ore 
too,  which  put  me  upon  calcining  it  for  3  or  4  Hours,  after  the  Manner 
of  Dr.  UJierj  to  experiment  whether  it  would  then  (like  other  Iron  Ore) 
apply  to  the  A&^^/  -,  wherein  altho*  I  was  altogether  unfuccefsfiil,  the  Jl£^- 
net  not  taking  the  leaft  Notice  of  it,  yet  it  afforded  me  another  Difcovcry 
altogether  as  fatisfadlory,  viz.  that  upon  Torrefaftion,  it  was  all  become  a 
Tellow  Ocbre,  and  would  fcore  like  it ;  which  further  perfuades  me,  that  the 
Tellowy  or  rather  Orange-colour^ d-Sediment  we  find  at  the  Bottom  of  thefe  Foun^ 
tains:,  comes  rather  from  this  fort  of  Slate^  than  an  Iron  Ore :  For  I  much 
queftion,  whether  fome  of  the  Tellow  Ocbres  (tho*  it's  plain  the  red  ones  do) 
come  from,  or  are  Iron  Ores,  becaufe  the  Sbotover  Tellow  Ocbre  will  not  own 
the  Magnet  after  36  Hours  Calcination,  or  better. 

fimub^  LIII.  In  a  fmall  Treatife  of  the  Calculus  HumanuSj  I  found  reafon  to  com* 
f^/"**  P^^''^  ^f  ^^^  Impofition  of  our  Senfes  upon  our  Conceptions,  in  calling  that  a 
StoMi,  M  Stone  by  its  external  Appearance,  when  it  has  no  real  Properties  of  a  Stone. 
T^Jd^fii  I  have  alfo,  in  this,  Reafon  to  except  againft  Cbalk^  commonly  taken  for  a 
siff '^'  ^''  ^^o^^y  fo^  htm^  brought  to  the  Hydroftatical  Examen,  (if  that  may  be  allow- 
isa.^114.  ^^  ^  a  Standard)  it  wants  much  of  the  true  Confiftence  of  a  Stone  ^  for  it 
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wants  much  of  that  weight,  which  real  Stores  are  proved  to  have  mff^ater^ 
and  it  may  perhaps  be  better  reckontd  amongft  Boles  than  Siones.  I  found 
this  true  not  only  in  Chalk,  but  various  other  Bodies  tak^n  for  granted  to 
be  StMes  at  large :  Sonne  of  which  are  nearer  Earths  than  Stones^  others  have 
nothing  h\xt  Earthy  Sulphur^  and  Metal^  and  yet  muft  be  called  Stones^  as 
all  Marcbajites  are  ;  of  thefe  the  former,  (namely  the  BoUs)  many  of  them 
fall  fhort  of  our  Standard  of  Stone^  others  are  more  ponderous,  and  fo  exceed 
our  Standard :  Whereas  true  Stones,  tho*  differing  much  in  hardnefs,  whe- 
ther Pebbles,  Flints^  petrefy^d  Waters,  &c.  do  anfwer  the  fame  Standard  of 
fpicififk  Gravity  that  a  Diamond  does  j  which  is,  as  about  2t  to  i« 

LIV.  Upon  the  River  Dane  near  Aberdeen,  a  little  below  the  Bridge,  near  imptrfia 
the  River's  Mouth,  there  is  a  Bank,  the  Face  of  which  is  broken  down,  and  fZ\Jl,  if 
it  is  full  of  Stones,  which  one  would  think  were/ff  fieri  %  they  are  all  either  i>r,GtL 
round  or  oval,  of  different  Sizes ;  the  Faces  of  moft  of  them  are  broken  off,  ^j^^'iilr. 
they  are  foft,  and  will  eafily  rub  down  with  your  Hand,  they  are  of  different 
Grits  and  Colours,  and  are  made  up  of  different  Sands  and  Clays  mingled 
together :  The  Clay  is  foft  both  to  Hand  and  Tafte,  in  Ibme  of  them  white, 
in  others  gray»  tho*  in  fome  Places  the  Clay  and  Sand  are  hardened  to  the 
Confillence  and  Colour  of  fuch  oval  Stones  as  we  ufualiy  fee  in  the  Fields ; 
but  where  they  are  at  the  fofteil,  the  Bed  that  each  Stone  liea  in,  is  always 
hard,  and  of  aaother  Grit  and  Colour.. 

LV.  There  is  an  excellent  Sluarrj  within  Cannon-lhot  of  Mdeftricbt,  lying  ^***- 
in  a  Hill,  where  there  are  about  25  Fathom  of  Rock  and  Earth  over-head  ;  MacSridT 
it  hath  one  Entry  towards  the  River  Maefe,  where  Carts  can  pafs  with  great  fj'  **^'  J" 
cafe,  and  unload  the  Stones  upon  the  brink,  of  the  River ;  the  Sluarry  within.  ^'  ^*  ***^'' 
being  parallel  to  the  Horizon,  and  elevated  but  very  little  above  the  River: 
It  affords  one  of  the  moft  fucprizing  ProfpeAs,  when  well  lighted  with  many 
Torches,  that  one  can  imagine.     For  there  are  thoufands  of  fquare  Pillars 
in  largp  level  Walks,  and  thofe  almofl:  every  where  above  20,  and  in  fome 
places  many  more  Foot  high ;  and  all  wrought  with  much  Neatnefs  and 
Regularity. 

This  ^arry  ferveth  the  People  that  live  thereabout,  for  a  kind  of  im- 
pregnable Retreat,  when  Armies  march  that  way.  For  being  acquainted 
with  all  the  Ways  in  it,  they  carry  into  it  whatfoevcr  they  would  have  fafe, 
as  well  their  Horfes  and  Cattle,  as  their  moveable  Furniture,  till  the  Danger 
be  over ;  there  being  fo  vaft  a  deal  of  Room,  that  40000  People  may  (helter 
themfelves  in  it. 

In  this  vail  Grotto  'tis  remarkable,  that  there  is  but  little  Rubbifh^  which 
ihews  both  the  Goodne&  of  tlie  Stone,  and  the  Carefulnefs  of  the  fVorkmen. 
And  in  divers,  places  there  are  little  Pock  qi  Water,  perhaps  made  on  purpofe 
for  Beafts  to  drink,  •  and.  to  ferve  iur  other  ufes  in  time  ot  need  :  For  in  no 
place  almoft  are  there  any  Droppings  to  be  feen  ;  nor  are. the  Walks  at  all 
wet  under  foot:  only  it  feems,  that  Rain  gets  in  by  the  Air-Shafts,  which. 
for  faving  of  Labour,  and  perhaps  too,  U)  mako  thefe  Pools^  are  let  down 
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from  fuch  Places  commonly,  as  are  the  Pcols  thereabout ;  and  ib  die  Raioi 
that  falls  on  the  higher  Grounds  does  eafily  find  the  way  tUther* 

sis^it  .^  LVL  Upon  the  North*fide  of  Mount  CaUnherg^  two  German  Miles  from 
^mUH  Vienna^  are  Stones  mark*d  with  Trees  and  Leaves.  In  the  Hermitage  of  the 
HogTh,^  CamaUulenfeSj  feated  upon  a  Peak  of  this  Hill,  I  lavK  fair  ones,  with  which 
Ed.  Bfowlif.  .they  paved  the  Walks  in  their  Gardens. 

n.59-p.io50'  Not  far  from  Manners  Darf^  is  the  Emperour's  Quarry  of  Stone,  out  of 
which  are  made  the  bed  Buildings  in  Vienna:  In  which,  wherefbever  there 
is  a  Cleft  or  Separation  of  one  Stone  from  another,  the  Water  falling  be- 
twixt them,  leaves  a  Petrefication  -,  thereby,  as  'twere,  healing  the  Wound, 
by  making  a  ftony  Callus^  not  exaftly  like  the  Parts  which  it  joins  toge- 
ther. 

An  Englijb  Mile  from  Freifiat  in  Hungary^  Northward,  is  a  ^any  of  Stone, 
out  of  which  many  great  Stones  are  digged,  tranfparent  and  refembling 
Sugarcandy. 

•  At  Bancay  two  Hungarian  Miles  from  Freiftat^  Northward,  is  a  Qyanry 
of  fVbiie  Stene^  nigh  the  Het  Baths  of  that  Place,  over. which  is  a  Lay  of 
Chalky  of  about  a  Yard  thick,  very  beautiful  to  the  Eye,  as  being  of  aU 
Colours  except  Green,  ib  finely  mixt,  ftreaked  and  fhaded,  that  it  furpaifetli 
Marble  Paper  \  and  the  Water  dropping  upon  it,  doth,  as 'twere,  vamilh  it 

At  Schemnitz  in  Hungary^  famous  for  Silver^MineSj  is  an  high  Perpen- 
dicular Rock,  part  of  which,  froni  the  Top  to  the  Bottom,  is  naturally 
tin6tured  with  a  Ihining  fair  blue  and  green:  And  I  have  beard  from  a  Spmtrdy 
who  lived  long  in  the  ^eft-Indies j  that  there  is  alfo  a  Rxxrk  like  this  nigh  to 
the  Silver-Mines  in  Peru. 

The  Mountain  of  CUJfura^  being  ia  part  of  Mount  Hamus^  as  alio  ^lam 
Pyrlipey  do  (hine  like  Silver,  and  Day  and  Kigbt,  ekber  by  the  Light  of  the 
Sun  or  Moon,  afibrd  a  glittering  pleaiant  Shew,  .cau£td  by  the  gneat  Qoaa- 
tity  of  Mufayvy  GlafSj  wherewith  thefe  Hills  abound.  There  are  alfo  fakstm 
Rocks  nigh  Spital  in  upper  Carmthia:  And  a  Hill  nig|h  Sarvizza^  wUcb  coo- 
fifts  of  an  Earth  of  a  fine  red  Colour,  out  of  which  the  red  earthen  Vefiets  of 
that  Country  are  made. 

^in^'^  LVII.  A  ^arry  of  White  Marble^  is  lately  difcovcrcd  in  ifee  CHiUtty  of 
iMA'hir.  Antrim^  and  'tis  of  an  extremely  fine  Grain,  folk  ^t  firiit,  but  gr<ws  Tjery 
^Ckj^  hard  afterwards,  like  Portland'^tme. 

5/MMmv*     LVin.  I  fend  you  herewith  fome  Stones  of  an  Amber  Colour^  taken  out  i>f 
i^i^R^r*^  Spring,  called  Crdnboum  Spring  near  iMgh  Neahy  nvhich  the  Country  Peo- 
h  Sir  i!    pie  tell  us,  grow  at  the  end  of  a  liictle  Rufii,  aod  drop  ioff,  and  are  to  befoitfKl 
jjtj^663.  ^ly  <^  a  Mayday-EWy  and  good  for  God  knows  what :  They  look  lifcc       j 
the  Germinations  of  fome  of  your  Salts,  but  in  the  Fice  fheiw  ik>  £gns  fiheiieof       I 
fay  crackling :  They  are  Eleftriaal  and  Angular,  and  facing  pounded^  che      \ 
Powder  is  white.  | 
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LIX.  I.  The  hlgheft  Icy  Mountains  of  Helvetia^  about  Vakfia  and  Augujia^  n,  u^ 
in  the  Canton  of  Bem^  about  Taminium  and  Tavetfcby  of  the  Rhetians^  arc  al-  ^IJJ][^^ 
ways  fcen  covered  with  Snow.     The  Snow  melted  by  the  Hcac  of  the  Sum-  h^^tAw- 
mer,  other  Snow  being  fallen  within  a  little  while  after,  is  hardened  into  Ice,  ^^^%i^' 
which  by  iittk  and  little,  in  a  long  Trad  of  Time  depurating   itfelf,   turns  ^J'-"*  ^' 
into  a  Stone,  not  yielding  in  Hardnefs  and  Clearnefs  to  Chryftal.  Such  Stones  n."  loo.  p. 
clofcly  joined  and  compared  together,  compofe  a  whole  Mountain,  and  that  '**• 
a  very  firm  one ;  tho*  in  Summer-time  the  Country  People  have .  obfervcd 
it  to  burft  afundcr  with  great  Cracking,  Thunder-like.     Such  Cracks  and 
Openings  being  by  the  Wind  covered  with  SnoWy  are  the  Death  of  thofe 
that  pals  over  them. 

At  the  foot  of  thefe  Mountains,  are  with  great  Labour  digged  out  Chrydals, 
which  are  found  among  other  Foffils,  of  two  Sorts  and  Colours ;  fome  of 
them  are  darkifli  and  troubled,  which  by  fome  are  called  the  Cbryftal  Ore^  to 
be  plenteoufly  found  in  the  Afcent  of  Mount  Gottbard ;  others  tranfparent,  - 
very  pure,  and  as  clear  as  Venice  Glafsj  fexangular  both  great  and  fmali  % 
as  in  the  Mountains  about  Valefia^  and  the  Town  call'd  UrfeUn^  at  the  fooc 
of  the  Hill  Stbelenin^  they  are  digged  out,  and  fold  at  a  good  Kate ;  one 
particularly  fold  for  80  /.  Sterl. 

2.  This  Icy  Mountain  called  the  Gktfcher^  is  very  high,  and  extends  itfelf 
every  Year  more  and  more  over  the  neighbouring  Meadows,  by  Increments 
that  make  a  great  Noife  and  Cracking.  There  are  great  Holes  and  Caverns 
iRfhich  are  made  when  the  Ice  burfts  *, .  which  happens  at  all  Times,  but  eipe- 
cially  in  the  Dog-days,  Very  little  of  the  Surface  melts  in  the  Summer,  and 
ali  freezeth  again  in  the  Night.  When  the  Sun  fhineth,  there  is  feen  fuch  a 
variety  of  Colours,  as  in  a  Prifm. 

At  the  foot  of  the  Mountain,  a  Rivulet  ifTues  forth  from  under  the  lu^ 
which  is  pretty  deep  and  exti'emely  cold*, 

There  is  fuch  another  Mountain  near  Geneva^  and  ujpon  the  jUpx.  A  cer- 
tain Capuebin  told  me^  he  had  been  upon  the  higheu:  of  thefe  Mountains, 
with  a  Trader  in  Chryftal,  who  having  driven  his  Hammer  into  one  of  thefe 
Rocks,  and  found  it  hollow  and  refonant,  made  a  Hole  in  it,  and  thence 
drew  forth  a  Subftance  like  Talk ;  which  to  him  was  a  fign  there  was  Chry- 
ftal. After  which  he  made  a  great  Hole  with  Gunpowder,  and  found  Rock 
Chryftal  in  it. 

LX.  Being  in  the  Fal  Sabbiaj  at  a  Place  called  LeMezzane^  where  I  knew  n^r^rma- 
that  Chryftals  are  generated,  I  obferv*d  in  a  fpacious  Round  of  a  Meadow  feated  ''«» •/ 
on  a  HiUock,  fome  narrow  Places  bare  of  all  Herbs,  in  which  al9ne,  and  no  S)  pf  Fn[o- 
where  elfe  thereabout,  Chryftals  are  produced,  bc^g  all  fexangular,  both  ^^^  ^°*» 
Points  c^  them  terminating  in  a  Pyramidal  Figure^  /fexangular,  likewife.       !|^8.*  ^* 

I  was  told,  that  they  were  produced  from  the  D^y,  becaufe  (forfooth)  being 
gttbered.over  Night,  the  next  Morning  there  would  be  found  others  at  fuch 
a  time  only,  when  it  was  a  ferene  and  dewy  Sky.  But  when  I  had  examined 
that  in  the  Neighbourhood  of  that  Hill,  there  was  no  Mark  at  all  of  any 
Mines,  I  did  conclude  that  it  might  be  a  plenty  of  Nitrous  Streams,  which 

Vol.  II.  O  0  0  might 
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might  withat  binder  Vegetation  in  thofc  Places,  and  coagulatsc  tte  Dew 
falling  thereon  •,  for  Nitre  is  not  only  the  natural  Coagufum  of  Water,  as 
is  manifeft  ia  artiBcial  G lactations^  but  alfo  it  ever  retains  the  abovefiud  fex- 
angular  Figure,  altogether  like  xliat  of  thefc  Chryftals.  Which  may  aifo 
be  the  very  Caufe  of  the  fexangular  Figure  in  Snow ;  this  being  nothing  elfe 
but  Water  concreted  by  its  natural  Coagulum^  which  is  a  nitrous  Exhab- 
tion;  And  to  make  it  yet  mofe  manifeft,  that^  thefe  are  indeed  Expirations 
of  Nitre^  I  diggM  up  fome  of  the  Earth,  and  drew  a  Salt  from  it,  wbkh  had 
both  the  Tafte  and  figure  of  Nitre  \  tho*  fome  Grains  of  it  were  of  a  fquare» 
others  of  a  pyramidal  Figure.  And  fince  thefe  Chryftals  are  only  found  in 
thofe  narrow  Places,  we  may  very  probably  infer,  that  from  thence  arc  rai- 
fed  the  Exhalations^  which  do  concrete  the  Dew ;  after  fuch  a  manner  as 
the  Vapour  or  Exhalation  of  Lead  coagulates  ^ickfiiver. 

jUi^Ti'      LXL  I  have  not  obferved  any  Rock,  or  (brt  of  Stone,  whether  metalline 

i^Drtuu  ^^  ^^^^  vulgar,  which  has  not  its  different  ibrt  of  Sparr  both  for  G>lour 

t«r.  n.  ito^  and  Figure,  which  is  very  common  in  our  blue  Lime-ftone  Rock^  in  2hrk^ 

**  *"•     ^y^,  out  of  which  plenty  of  Lead-Ore  is  got.    They  are  moftly  of  a  black 

Water,  like  the  black  Flint  in  Cbalk-Hillsy  but  there  are  of  them,  wWch 

have  a  purpliih  or  Ametbuftine  Colour,  and  (ome  there  are  as  dear  as  Chry- 

ftal.    They  adhere  to  the  Seams  of  the  Rock,  be  it  betwixt  Bed  and  Bed,  or 

wherever  there  are  crofs  and  oblique  Veins  thro*  the  very  Subftance  of  the 

Bed.     The  fmaller  the  Veins,  the  lefs  the  Iris.    You  will  find  of  thorn  as 

fmali  as  Wheat  Corns,  and  others  an  hundred  times  bigger.    They  ihooc 

from  both  fides  the  Steam,  and  mutually  receive  one  the  other. 

They  are  figured  thus,  viz.  a  Column  of  6  Plains,  very  unequal  as  to  the 
Breadth :  the  end  adhering  to  the  Rock  is  always  rugged,  as  a  thing  broken 
off,  the  other  end  of  the  Column  confifts  of  three  quinquangubr  Plains,  very 
little  raifed  in  the  middle :  Thefe  Plains  too  are  very  unequaL  Lxt  them 
hug  one  another,  and  be  any  ways  ftreightned  and  comprdTed  in  tfadr 
(hooting;  yet  the  Number  of  Pj^ains  mentioned,  both  of  theColuma  and 
Top,  is  moft  certain.  The  Places  where  infinite  of  them  may  be  had,  ^tte 
Riunjbcrdugb  Scar  upon  the  RiMe^. zlfo  in  a  Stone  Quarry,  near  E/kiMiaime 
.    \xiCraven. 

f^V^h^      LXII.  Thefe  tranj^arent  Stones  are  of  a  conftant  Shape,  and  in  Ibmc  ancient 

Pr.utfi:*.  i^afes  of  Royal  \fineS,  they  are  called  rough  or  mineral  Pearly  being  refplenr 

»«*•>  7^' dent  and  bright,  ted  figural  like  a  Drop  dF  Water.  Somey)f,  them  are  exad- 

\y  fpherical,  Others  Kke  a  half  Globe,  others  like  a  ha^f  Oval,  with  m-  Ec^ 

'  raifed  on  the  tc^.     It  Vas  not  without  reafon  that  they  were  eftcemM  *y  the 

Ancients :  For  thtif  ndtural  P^UJb  is  not  to  be  counterfiitid^  but  very  caly  » 

*be  diftinguiftiM  with  a  Mkrofcope^  from  the  artiJSciat  PoliJ^QfCiafs  andCtry^ 

Jtals.  i^ovhGoldj  Siher^  Bimbtids,  Pearl,  are  for  no^other  r^&h  ^tmbt^ 

but  becaufe  they  haveccrtain  indelible  Charafters,  wliu^  aHrhe-SulieilCf  dnd 

"Wit  of  Man,  hath  not  yet'  been  aible  to  counterfeit,,  iiotwithftan^gf  ttmy 

Thxtenccs  thereunto :  M  Goldy  &t  example,'  Aat  it  will  fendufe  die  4Miwii- 
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ing  in  Jftfim^  \  Silver^  that  it  abides  the  Teft  of  Lead  i  piamndsj  for  that 
of  themfelvcs,  cvwi  without  a  Foil,  they  call  a  'J.uftre ;  Pearl  is  valued  be- 
caule  of  its  Figi|res,  and  peculiar  Brightnefs  not  to  be  imitated. 

Thefe  Stones  are  of  the  PMU  Kindy  that  is,  not  to  be  calcined  by  fimple 
Fire,  wher^a«  moft  other  figured  Stones  are  caicin^ible  with  a  very  eafy  Fire. 
They  ^re  very  hard  a^d  fplid,  and  do  not  confift  \vithin  of  J^aminay  or 
Flakes,  but  break  every  way  with  great  Difficulty,  and  naturally  through^ 
ouc  fipg©ti». 

Their  Fj^pfic  cpnies  pc^refl:  to  that  of  the  Ombriay  and  many  of  them  are 
v^  Omhi^  m  Sk^pe.  Other  tr^fprent  X^mbpa  I  have  feen,  which  yet  are 
eithci'  very  iF/i/f//,  or  of  a  J?^*3r  and  folt  Contejcture,  of  the  Nature  of  Sele-' 
mies ;  and  fvich  ^  |q  be  foy^d  ^vjt  Filc-^riggSf  a  noted  Set  of  Rocks  f^s^ 
Sesrhr^b. 

Mtheilt  Sitwes  zft  q{  4  very  diSerei^  li^xj^fi  )U)d  Tejcture  from  ailothc^* 
Omkri^  I  ever,  j&ct  faWi  ?«w}.h*vipg  po  y^igi^  of  any  Spin^  in  any  part 
of  then^  Il99y  r^^fjoqihly  cno^g^  ^onjc^ude  theip  to  be  Stones  of  their  oitu 
Kind. 

I  am  not  avorfe  to  tifit^  ff^gr  ^  ;map^fe({:  aqd  confider^ble  Difcpverios 
tt  ^gnftif^  S4ih  hat;h  m^^  10  Sifify,  jcjm  cn.qA  of  the  OmM^  have  b^^o 
Echim  and  jr*  fcwie  c(  4^  j'ri^HJie^, .  wj^h  N^tqr^li^s  have  .hitherto  call'd 
Lapidis  Judm^ij  l!P4y  feay«  Jaielpng^ii.to  bmt  i>f  thofe  Qmbri^^  JByt  there  arp 
ooly  2  or  f  4^/«#  ye^.^^ov^'^^  c^r  ii)  pijrs,  or  the  A^diferrartean  Sea  t 
wbcreaa  of  ifec  .Q«fM>  «f  Smt^^  ;bclidcs  jih^fe  prefen^  Anomalous  Stones, 
there  ye  rtJc^^  ao  ^/i^  i^r'd  and  defc^ib'd  by  Aldrovand^s^  Augu^in§ 
SdUaf  Dn  Phh  ^^*  ^  ^  v^ft  Qiiancities  in  moil  Counties  of  England: 
and  I  doubt  not  many  more  Species  will  yet  be  found  out^  All  which  are  to 
be  accounted  (Qr$  a$  (o  the  mtiir4  Places,  in  what  Seas  they  are  to  be  found 
ac  this  day.  And  if  d^  in  this  European^  as  I  think  they  will  not,  how  and 
whence  they  came  hither  Into  thi^  Ifland  in  fu^h  plemy« 


*LXQL  X.  Among  the  exceljent  iXant&jids  brought  from  the  Eaft-lndies  by  J 
M.  ^00mikr^  there  is  jom  weighing  1 1  aA  Carats^  of  a  very  fine  Violet  Co-  f4;  *^  *Jt. 
lour,  and  twoof  g.Rofe  palq  Colour  %  gU  three  of  an  Adamantine  Hardnefs^ 
and  upon  that  account  efteemed  Diamonds. 

2.  The  Parts  of  the  World  known  to  coptmn  Diamonds  arc,  the  lA^wd  jjj^  *J|^j^ 
Borneo^  and  the  Continent  of  Fndia  extra  (^  intra  Gat^em  /  Pegu  is  like-  sil^/{. 
wife  reported  to  have  fever^^  but  the  KiQg  contents  himfeU  with  his'^*^^^* 
Mfloea  of  SMkien  SflfpiiWf  T<ofuifges^  Emeralds^  Goldf  Silwr^  Brafs^  Tin  and 

Tlie  Diamond  Mnes oix thetQaaA. of. Ca^amndei {of  which  t  ha^e  viHted 
feveral)  are  .generally  adjacent  to  rocky  Hills,  or  Mountains,  whereof  begixia 
a  great  Ledge  or  Range,  near  Cape  Comorinj  extending  in  Breadth  about  50 
JEpgf^  MUeSt  foinecoojoiningt  others  fcatter^d)  and  running  thence  in 
Length  quite  through  Bengala*  los  amoogp  and  near  thefe  Hills,  in  fereral 
Pte»»  arc  known  to  be  (as  it  is  believed  moft  olf  them  have)  Mines. 

O  0  o  a  The 
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The  Kingdoms  oiGolconda  and  Vifiapore^  contsun  in  them  Scope  enough<3C 
Ground,  known  to  have  ^Snes^  fufficient  to  fumifh  all  the  World  plentt* 
fully  with  Diamonds  ;  but  their  Kings  permit  digging  only  in  fome  Plac» 
appointed,  left,  as  it  is  imagined,  they  (hould  become  too  common ;  and 
withal  for  fear  of  tempting  the  threatning  Greatnefs  of  Awrenge  Zebe^  for- 
bidding alfo  thofe  Places  that  aflford  the  largeft  Stones,  or  elfe  keeping  Work^ 
men  in  them  for  their  own.  private  Ufes. 

I.  In  the  Kingdom  of  Golconda  (as  near  as  lean  gather  from  the  b^  ac* 
quainted)  are  23  Mines  now  employed,  or  that  have  been  fo  lately. 

Siuolure  was  the  firft  Mne  made  ufe  of  in  this  Kingdom  :  The  Eardi  b 
fomewhat  yellowifh,  not  unlike  the  Colour  of  our  Gravd  dried ;  but  wet- 
ter in  fome  places  where  it  abounds  with  fmooth  Pebbksy  much  like  thofe 
that  come  out  of  fome  of  our  Gravel  Pits  m  England,  They  ufe  to  find  great 
Quantities  in  the  Vein,  if  it  may  properly  be  fo  call'd,  the  Diamonds  not  lying 
in  continued  Clufters^  as  fome  imagine,  but  frequently  fo  very  fcattering» 
that  fometimes  in  the  Space  of  7  of  an  Acre  of  Ground,  digg'd  between  two> 
or  three  Fathoms  deep,  there  hath  been  nothing  found  ;    efpeciaiiy  in  the 
Mines  that  afford  great  Stones,  lying  near  the  Superficies  of  the  Both,  and 
about  three  Fathoms  deep.    The  Diamonds  found  in  thefe  Mines  are  generally 
well  ihaped,   many  of  them  pointed^  and  of  a  good  lively  white  Wator ; 
but  it  alio  produces  fome  yellow  ones,  fome  brown,  and  of  other  Odours, 
itali  4*^*  They  are  of  ordinary  Sizes,  from  about  6  in  a  *  Mangeliny  (of  which-they 
w^'ht%th^^^  but  few)  to  5  or  6  Mangelins  eachj  fome  of -10^  15,  20,  diey  find  but 
li^b^.  rarely.     They  have  frequently  a  bright  and  tranfparent  Skin,  inclining  to  a. 
greenijb  Colour,  tho*  the  Heart  of  the  Stone  be  {xirely  white  |.  but  the  Veins, 
of  thcfe  Mines  are  almoft  worn  out 

2.  The  Mines  of  CodawiUikuly  Malabar  knA  BMnepallmj  confift  of  a  red- 
di(h  Earth,  inclining  to  an  Orange  Colour,  (with  which  it  ftains  the  Clothes- 
of  the  Labourers  that  work  in  it  j)  they  dig  about  4  Fathoms  deep.  They* 
afford  Stones  generally  of  an  excellent  Water,  and  chryftalline  Skin :  fmallor 
Sizes  than  thoie  of  ^olure^  Ramiab^  Gurem^  and  MutUimpdlo^  hwt  a  yellow- 
ifh Earth  like  ^olure  \  their  Stones  Hke  thofe  of  the  two  fowncF  Mines,  but- 
mixed  with  many  of  blue  Water.  Theie  5  Mines  being  under  the  fameGo» 
vernment  with  Melwillee^  where  the  Governour  refides ;  be  has- lately  forbid 
their  Ufe,  and  commanded  all  to  repair  to  his  Refiden^e^ 

Currure  (the  mod  famous  of  tbenvall,  and  moft  ancient)  has  be«  under 
Subjedion  of  the  King  of  Golconda  ;  but  about  2-5  Years  ago  wai;  taken,  witb 
^  the  Country  of  Kamaticum^  fi-om  the  Hupdue-Rajaes^  by-  the  Nabob  Mger 
Jumla.  In  it  have  been  found  Diamonds  of  a  Seize  fTeigbtf  which  is  about  5^ 
Ounces  7r^,  or  81^  Pago*s  Weight.  It  is  only  employed  by  the  King  for 
his  own  private  Ufe.  The  Diamonds^  that  are  found  in  it,  are  very  well- 
ipread,  large  Stones  (it  yields  few  or  none  fniall)  they  have  generally  a  bright- 
Skin,  which  inclines  to  a  pale  greenilh  Colour,  but  within  they  are  puixrly 
tshii^.    The  Soil  is  reddifhs^  as  tomy  of  the  others*. 

Abouc 
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About  60  or  70  Years  ago,  a  P&riugueze  went  thither  from  Goa^  and  Hav- 
uig  fpent  in  Mining  all  that  he  had,  even  to  what  wearing  Cloches  he  could 
fpare,  wluk  the  .Miners  were  at  work  for  the  laft  Day's  Expence,  he  had  pre- 
pared a  Cup  of  Poifon,  r^foiving  if  chat.  Night  he  found  nothing,  to  drink 
bis  lad  with  the  Conclufion  of  his  Money ;  but  in  the  Evening  the 
W<»rkmen  brought  him  a  very  fair  ^ead  Scone*  of  20  Pica's  weight,  in 
Commemoration  whereof  he  caufed  a  great  Stone  to  be  ered^  in  the  Place» 
with  an  Infcription  engraven  on  it,  in  the  HuMdues^  or  TMnga  Tongue,  to 
fbc  foUowiog  cffe£t»  which  remains  to  be  ieen  tiii  this  day  r 

Tour  Wife  4ndCbiUren  fell^  feUwbatyw  bavcy 
Spare  notycur  Clclbes^  lutf^  makeymr  ftlf  a  Slave : 
But  Money  get^  iben  ia  Currure  fi^e  bafte^ 
Sbere  fiarcb  tbe  Mms^  a  Prize  yau^U  find  at  lafi. 

Not  far  from  Curmre  are  the  Mines  of  Lattawaar  and  Ganjecantaj  whieb 
are  in  the  (ame  Soil  as  Currure^  and  afford  Stones  not  unlike:  But.  Lattawaar 
hath  many  reprefenting  the  great  End  of  a  Razor  Blade^  thin  on  one  fide^ 
and  thick  on  the  other,  very  white  and  of  an  excellent  Water  ;  but  tbe  beft 
of  the  Mine  is  worn  out,  and  Ganjeconta  emptoyed  only  to  the  King's  ]^- 
vate  Ufe. 

Jonagerre.^  Pirai^  DuguHkj  Purwillee and  AnmtapeUe^  confiftinsatfoof  red 
Eairth,  are  now  employed^  and  afford  many  large  Stones,  part  of  them  of  a 
greeniOi  Water :  but  the  moft  abfolute  Mipes  ase  t^Wazzergerrey  and  MiUf- 
nemurg^  (the  other  rather  reprefenting  Pits  th;ui  Mines)  for  there  they  fink 
thro'  high  Rocks,  till  they  go  fo  far  below  their,  Bafis,  that  they  can  go  no 
farther  for  Water*  in  fbrne  places  40  or  50  Fathoms  deep*    The  Superficies 
of  the  Rocks  confift  cl  hardy,  firm,  white.  Stone^  into  which  they  cut  a 
Pit  like  a  Well,  of  about  4  or  5,  in  fome  places  6  Foot  deep,  before  they 
come  to  the  Cruft  of  a  Mineral  Slone^  like  the  Mineral  of  lirm ;  then  they  fiU 
the  Hole  with  Wood,  and  keep  as  hot  a  Fire  as  they  can  there  for  2  or  3 
Days,  till  they  think  it  fufficiently  heated ;  tbea  they  pour  in  Water  tlU 
they  have  quenched  it,  which  alfo  flakes  and  molUfies  both  .S^^iM^and  NUne^ 
ral :  both  being  cold,  they  dig  affain,  take  out  all  the  crumbled  Stuff,  and 
dig  up  what  they  can  befides,  oefore  they  heat  it  anew.    The  Cruft  feldooa 
IS  thicker  than  3  or  4  Foot,  which  ceafing,  they  come  to  a  Vein  of  Earthy, 
that  ufually  runs  under  the  Rock  z  or  3  Furlong,  fometimes  much  farther 
This  they  dig  all  out  and  fearch,  and  if  their  firil  Attempt  prove  fuccefsr 
fol,  they  gp  to.  work  again,  dicing  acain  atter  the  fapie  oaanner,.  as  deep- 
as  they  can,  till  they  come  co  Water ;  roc  tjie  drawing  wb^reof^  wanting  the 
Help  of  Engines  known  ia  Europe^  they  c^go  no  deeper^  altho-  the  Vein, 
lie  lower :  aU  Lumps  of  the  Mineral  they  break  io  pieces,  and  frequently 
find  Diamonds  inclofed  in  them.     The  Earth  is  red,  many^  large  Stones  are 
found  here,  the  fmalleil  about  6  in  zMangelin^  They  are  mixed  Waters,,  but 
the  grcateft  part  good,  only  of  ill-favour*d  Shapes  ;  many  cragged  Pieces  of 
Stones,  ibme  as  if  they  had  been  Pasts  of  very  great  ones  *,  others  with  Fi<  ces 
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broken  of  them ;  yet  I  never  hcaid  of  any  that  found  two  feeming  Filkiws 
altho'  they  do  thofe  that  look  as  if  they  had  been  newly  broken. 

In  Lar^kmboct  they  dig  as  tJicy  do  at  H^azzirgerre  and  Munni^^mrg^  die 
Aock  is  not  altogether  fo  iblid»  but  the  Eardi  and  Stones  it  produces  much 

alike. 

ff^ootmr  lies  near  Cumri^  and  affords  Stones  of  a  like  Magnitude,  Shape 
and  Waters ;  *tis  employed  only  t6  the  Kmg*s  ufe :  and  lingular,  in  that  ks 
Diamonds  are  found  in  black  Earth, 

Muddmurg  far  exceeds  all  the  r^  for  Diammds  of  a  delicate  Shape^  Wat^r, 
and  bright  tranfparent  Skin  ;  yet  it  has  ftorc  of  veiny  ones,  but  thofe  like- 
wife  of  fo  curious  Shajke,  and  Water,  that  it  is  diflicult  to  difcovcr  them  from 
the  good,  efpccidlythe  fmalloncs.  It  produces  5f«»^j  of  divers  Magnitudes, 
from  ID  and  12  in  a  A^ttrfWfc,  to  6  or  7  MangeUns each;  and  bcfides,  fomc 
great  ones.     The  Earth  is  fed  :  buttt  is  featcd  in  theWoods,  and  the  Water 
io  bad,  that  to  all  (except  the  People  bred  there)  it  prcfcntly  occafions  Fe* 
%f^t%s  and  deftofys  abundaiice,  inibmUch  that  moil  of  the  Adventurers  have 
ferf^A  it :  ^fi^twithftandtng  which,  it  had  been  more  profitable  than  any 
0f  the  reft^  die  Vein  frequently  lying  near  the  Superficies  of  the  Earth,  fel- 
dom  cunning  deep,  and  is  bdter  ^milled  than  any  one  yet  difcovered. 
^  The  ^iver  K^hma^  of  cxcdknt  Waters,  «  but  «  Miles  diftant,  but  the  Mi- 
*  ners  or  Merchants  will  not  be  at  the  Charge  of  fetching  thejr  Water  from 
tiieince.  Divers  tire  of  the  opinion,  that  befides  the  Water,  the  Town  lying  in 
A  lk)ttom)  envkoci'd  with  Hills,  and  a  Morafs  adjoining,  the  Air  may  be 
infe^^d,  and^ODtribute  to  its  Unhealthfulnefs. 

MetwHlee^  or  the  tMu  Mne^  fo  call'd,  becaufe  it  was  but  lately  found 
out)  or  at  leaft  p^mitted  to  be  made  ufe  of,  ki  the  Year  1670  ;  it  had  then 
a  Year  em^^yed  the  Miners,  but  it  was  forbidden,  and  lay  unoccupied  till 
J167  J,  when  Complaints  being  made  at  ^olure^  that  the  Vein  Was  worn  out, 
the  King  again  licenfed  ic$  Settlement,    The  Earth  they  mine  in  is  very  red, 
«ind  niany  6(  the  Stones  found  there,  have  of  it  Kicking  to  them  as  if  it  had 
clung  there  while  they  were  of  a  loft  glutinous  Sobftance,  and  had  not  at- 
tained their  Handnefs,  maintaining  its  Colour  on  its  Skin  (feeming  to  be 
toughned  with  it)  that  it  cannot'be  fetched  out  by  grinding  on  a  rotfgb  Stem 
with  Sandj  which  they  make  irfe  of  to  clean  them-    The  Stones  are  generally 
well  (haped,  their  Sire  from  5  or  6  in  zMttngelin  to  thofe  of  14  or  15  each, 
^(idof  feme  bigger  s  but  the  ^eateft  Quantities  of  the  middle  forts :  Moft  of 
them  have  a  ttick  dull  Skin,  incrme  to  a  yeilowilh  Water,  not  altogether 
fo  ftrong  and  lively  asof  the  other  Minc^,  very -few  of  them  of  a  chryftalline 
Water  and  Skin.    They  are  -reported  to  be  apt  to  -flaw  in  fptitring,  which 
^occafions  thofe  ^^eople•to^eem  them  fomething  fofterthan'  the  produ£t  d 
^manyof  the  other  .Afew,  fevcral. that  flatter  b^  their  feeming tT&YiOi^/i, 
wiien  rough,  -difcbver  their  Deccitfuincf^,  having  paffed  the  Mill,  and  too 
often  a  7eitewifti'Tinfture,'ta  the  difeppointment  and  Ibfs  of  them  that 
%avc  <!«  theiln ;  but  what  they  waftt  inGootJnefs  is  in  part  fupplied  by  tli 
^^pfenty  they  ^d,- which,  together  with  jjieir'  l?joperties,  make  them  the 
'Cheaper. 

2.  Vifiap^i 
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2.  VS^nff^t  is  kmiwn  to  contain  Mines  encloTing  Stmts  a&  large  and  good 
as  thofe  of  Gdewia^  but  the  King  malces  ufe  but  of  the  meaneft.  There 
aie  15  Mines  employed  in  this  Kingdom. 

In  RamuUdneta-Mms^  in  red  Earth,  about  r5  or  i5  Foot  deep;  they  ttU 
dom  &nd  a  Dimnondoi  a  Man^din  Weight,  but  fmaU,  to  20  or  30  in  a  Man- 
gelin.  They  are  generally  of -an  excellent  cbryftalHne  Wcter^  have  a  bright,  clear 
Skin,  inclining  frequently  to  a  pale  greenilh  Colour,  are  well  (haped,  but 
few  of  them  pointed  ones.  There  are  alfo  ibund  amongft  them,  feveral 
broken  Pieces  of  DiamondSy  by  the  Country  People  called  Sbemkoes. 

The  Mines  at  Banugunnapelis^  Pmdeku!^  and  M^odawarum  \  at  CummervilUp 
Paulkul  and  ff^arhil^  which  are  not  far  diftanc  fit>m  Ramulameta^  afford  Stones 
much  alike^  and  in  the  (dsmt  kind  of  Earth ;  but  in  the  three  lafk  are  very 
fmall  ones,  even  to  100  in  a  M^ngelin, 

LmgipoUnr  Mines  are  of  yeUow^  Eartb^  like  thofe  of  ^uolure ;  its  Diamonds 
are  generally  well  fhaped,  globular,  few,  pointed,  a  very  good  chryftatine 
Water,  and  bright  Skms ;  many  of  them  have  a  thick  dark  Grais-green  Sun» 
feme  fpotted  alfi>  with  black,  that  they  feem  all  foul,  yet  are  not  io^  but 
within  purely  -vHiite  and  clean.  Their  Sizes  are  from  2  or  3  Mangetins  down- 
wards, but  few  verv  fmaU.  P mhor- Mints  ^m  of  a  reddiih  Emh,  but  af- 
ford Stones  much  like  thofe  of  Lmigepokur^  only  finaller :  under  a  Mange&My 
the  general  Sizes  are  of  4,  -f,  ^  4^  of  a  Mangslin. 

PimcbeUnguh  Sbingarran^Sj  and  Tondarpaar^  aie  alfio  of  vtd  Earthy  that 
Diamonds  not  unlike  thofe  of  ^uolttre^  only  rarely  or  never  any  large  oiiea 
are  found  there. 

Gsmi^lUt  hath  the  fame  Earth  with  the  former,  and  produces  Stones  of 
equal  Magnitude  }  but  frequently  of  a  pure  cbryftaline  WaUTy  wheveia  €he)f 
exceed  the  ibrnner. 

Doneiy  and  GazerpeBeej  dig  both  in  red  Earth  likewife,  and  afford  Stones 
alike,  the  greateft  Part  whereof  are  of  good  Shapes  and  Waters.  They  hav:e 
alio  many  Sben^ess^  and  feme  c^  bad  Waters,  feme  brown,  which  thefe 
People  call  feft»  or  weak  ivater^d^  being  efteemM  of  a  fefter  and  weaker  Bo-* 
dy  than  others^  by  reafon  they  have  not  fe  much  Life  when  cut,  and  ave 
fub}e£t  to  flaw  in  fplitting^  and  on  the  Mill.  Their  general  Pr6du&  b  m 
Sioms  of  nuddle  Sizes :  but  GazerpilkehBa  befides  many  large  ones,  and  is 
the  only  Mme  noted  in  the  Kingdom  of  ViJ!apare. 

The  Diamonds  {m  aU  the  Mines)  are  fofcatteied  and  difpeffed  in  the  EarsAy 
and  Ik  fo  thin,  that  in  the  moft.  plentiful  Mines  it's  rare  to  find  one  in  dig- 
ging, or  till  they  have  prepared  the  Stuff,  and  do  fearch  purpofely  for  them. 
They  arc  dfo  frequently  inlc&d  in  Clods :  and  fiwne  of  thofe  of  MelwUee  have 
the  Earth  fo' fixed  abovt'Vhem^  that,  till  the^  grind  thenvon  a  rough  Scone 
with  Sand,  they  cannot  move  it  fufficiently  to  difcover  they  are  tranfparent  5, 
or>  were  itnot  for  their  Siapes,  to  know  them  fromoAer  SSenes.  Some- 
times the  %inlkilfel  Labourers,  to  try  what  they  have  found,  lay  them  o»  a 
ngrsat  Ssoney  and  ftviking  on  diem  with  another,  to  their  coftly  Ei^oi^oce^ 

dffeoverthey'havebfefexo  a  Diamond.  . 
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Near  the  Place  where  they  dig,  they  make  a  Ct^em  about  a  Foot  M^  and 
^  Foot  over,  with  a  fnfudl  Vent  in  one  of  the  Sides,  about  2  Inches  fi^m  the 
Bottom,  by  which  it  empties  itfelf  into  a  little  Pit  made  in  the  Earth  to  le-' 
ceive  fmall  Stones,  if  by  chance  any  (houkl  run  thro*.  The  Vent  being  flop- 
ped, they  fill  the  Ciftern  they  have  made  with  Water,  foaking  therein  as 
much  of  the  Earth  they  dig  out  of  the  Mines,  as  it  can  conveniently  receive 
at  a  time  ;  breaking  the  Clods,  picking  out  the  greateft  Stones,  and  fljrring 
It  with  Shovels  till  the  Water  is  all  muddy,  the  gravelly  StufF  falling  to 
the  Bottom :  then  they  open  the  Vent,  letting  out  the  foul  Water,  and  fup- 
plying  it  with  clean,  till  all  the  earthy  Subftance  be  walhed  away,  and  none 
but  a  gravelly  remains  at  the  Bottom.  Thus  they  continue  wafliing  till  i- 
bout  10  of  the  Clock  before  Noon,  when  they  take  the  gravelly  Stuff  they 
have  wafhed,  and  fpread  it  on. a  Place  made  plain  and  fmooth  like  aBowUng- 
Alley,  for  the  Purpofe,  near  the  Ciftern ;  which  being  foon  dried  by  the 
Heat  of  the  Sun,  at  that  time  of  the  D^y,  they  very  curioufly  look  it  over, 
chat  the  fmalleft  Bit  of  a  Stone  can  hardly  eTcape  them.  If  they  find  a  large 
Stone,  they  deliver  it  not  till  they  have  done  work  ;  and  then  very  private- 
ly, left  it  fhould  come  to  the  Knowledge  of  the  Govemour  of  the  Place  \  smd 
he  require  a  Share,  which  in  the  Kingdom  of  Gokanda  is  ufually  pradifed, 
mthout  refpcft  to  any  Agreement,  made  with  them. 

The  Miners,  thofe  that  employ  them,  and  the  Merchants  that  buy  the 
Slones  of  them  are  generally  Efbnuks.  \  not  a  Muffulmany  that  ever  I  heard  6f, 
followed  the  Employment.  Thefe  Labourers .  and  their  Employers  are  fd- 
linga^Sj  commonly  Natives  of  or  near  the  Place.  The  Merchants  arc  the 
Banians  of  Guzzarat^  who,  for  fome  Generations,  have  forfaken  their  own 
Country  to  take  up  the  Trade,  in  which  they  have  had  fuch  Succefs,  that 
*tis  now  folely  engroifed  by  them  5  who  correfponding  with  their  Country- 
men in  Suraty  Goa^  Gfilconda,  Vifiapare^  Agra  and  DilUey  and  other  Places  in 
Jndia^  furniih  them  all  with  Diamonds. 

The  Govemoura  of  the  Mines  are  alfo  Idolaters.  In  the  King  ofGolamia^^ 
Dominions,  a  FeuHnga  Branme  rents  moft  of  them,  whofe  Agreement  with 
^jn^fATtilxt  Adventurer  is,  that  all  the  Stones  they  find  under  a  *  Pagoda  Weight, 
Mu^iiiiii.^  are  to  be  their  own,  all  of  that  Weight  and  above  it,  to  be  his  for  the  King's 
Ufe.  Both  Merchant  and  Miner  go  generally  naked,  only  a  poor  Qout  a- 
bout  their  Middle,  and  a  Shaih  on  their  Heads  *,  they  dare  not  wear  a  Coat, 
left  the  Governour  fay  they  have  thriven  much,  are  rich,  and  fo  enlai^e  his 
Demands  on  them.  The  wifefi:,  when  they  find  ^  great  Stone,  conceal  it 
till  they  have  an  Opportunity,  and  then  with  Wife  and  Children  run  all 
away  into  the  Fijapore  Country,  where  they  are  fecpre  and  well  ufed  %  by 
f  eafon  whereof,  their  Mines  are  much  more  populous,  and  better  employed 
th^nthok  o(  Qelconda. 

It  is  obfervable,  that  nptwithftandrng  the  Agreement  with  the  Jdvoh 
iuren  of  the  Mines ^  that  all  Stones  above  a  certain  We^ht  Ihall  be  for  the 
King^s  Ufe ;  yet  in  the  Metropolis  of  either  Kiogdom,  as  the  Cities  of  Gokonda 
and  Vifiapore  are,  there  is  no  Seizure,  all  Stpnes  are  free :  and»the  late  deceaf- 
£d  King,  Jbdub  Oitofjhaw  of  the  former,  and  Edeljbaw  of  the  latter,  would 

not 
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ndt  only  givt  very  great  Prices  for  large  Stones^  but  richly  veft,  and  pre- 
knt  the  Merchant  that  fold  them  with  HorfeS)  or  fomething  dfe  of  Yalue^ 
dieteby  encourage  others  to  bring  the  like. 

LXI V.  I .  Mr.  Jobn  Scbeffirus  conceives  Amber  to  be  a  kind  of  Foffile  Pitch,  ?*-  Pr^dm* 
whofc  Veins  lie  at  the  bottoin  of  thcSca  \  believing  that  it  is  hardened  in  trad  ^/^^yS' 
of  Time,  and  by  the  motion  of  the  Sea  call  on  Shore.    He  adds,  that  hitherto  ^  seh*r- 
k  hath  been  believed,  not  to  be  found  but  in  Baruffia :  But  he  aflures  that  it  p.  34^  '^' 
is  alfo  found  in  Sweden^  on  the  Shores  of  the  Ifle  of  Biorkeo^  in  the  Lake  JkGr- 
kro^  whofc  water  is  fweet.    Of  this  he  faith  he  hath  a  fine  Piece  by  him, 
two  Inches  large  and  thick,  prefented  him  by  one  that  himfeif  with  his  own 
liands  bad  gathered  it»  and  feveral  other  Pieces,  on  the  Shore  of  the  faid 
Idand  ;  affirming  withal  from  the  Mouth  of  a  Shepherd  of  that  Place,  that 
it  is  thrown  out  by  a  ftrong  Wind,  bearing  upon  the  Shore. 

2.  I  am  alio  of  the  iame  Mind  with  Mr.  ScJheferus,  that  jimher  is  a  kind  By  ji^, 
ofFqffiU  Piub^  ot  Bitumen^  feeing  it  is  not  only  found  on  the  Shore  of  the  "*^*^  "^ 
Boruffian  Sea,   but  atfo  digged  up  in  fubterraneous  Places,   fome  German 

Miles  diftant  from  the  Sea ;  and  that  not  only  in  fandy,    but  alfo  in  other    ' 
Hills  of  firmer  E^rth  5  of  which  I  have  fcen  my  felf  pretty  big  Pieces. 

3.  The  Virtues  of  ^09^^,  which  were  known  feveral  Ages  before  G&r^,^  ^^brawf 
got  it  a  celebrated  Name  amongft  the  Greek  Writers.    -Afterwards  it  began  to  ^  j^j^*^ 
be  admired  amongft  tht  Romans ^  and  was  rendered  a  memorable  Gem  by  theft  j«c  H^t. 
Authors  •,  eipecially  when  the  diiTolute  Manners  of  Ner$  taught  them  to  abufe^"****' 
it,  by  introducing  it  into  their  Luxuries.     But  how  much  foever  Amber  was 
efteemed  in  former  Ages,  yet  the  Countries  Avhich  produced  it  remained  ftiU 
unknown  ;  whence  arofe  fuch  a  great  Diveriity  of  Opinions  ;  fome  faying, 

that  this  Treafure  was  concealed  in  Africa^  others  in  Jfia^  and  others  in  Eh- 
rofe.  In  ihis  laft,  Jtdy  efpccially  near  the  Po,  and  theCoail  of  the  Adriatic 
Sea,  was  reckoned  richeft  in  Amber^  which  however  more  authentick  Ac-: 
counts,  when  the  vidlorious  Romans  over- run  all  Germany^  have  given  the 
Honour  of  to  the  Idands  on  the  German  Ocean  and  Baltick^  Spain^  and  Bri- 
tain coming  in  for  a  Share  of  it. 

But  though  the  Ancients  might  be  excufed  for  alledging  fo  many  Countries 
to  be  produdive  of  Amber,  1  know  not  wlicther  the  laft  or  this  prefcnt  Age, 
is  to  be  pardoned  for  deriving  the  native  Amber  even  to  this  Day  from  Africk^ 
Afiay  and  even  from  America^  publifhcd  likewife  by  the  Name  of  Oriental 
Amber.  The  mofl  Part  of  thcfc  Authors,  afking  their  Pardon,  have  no  Wit- 
neifes  for  what  they  affert,  giving  too  much  Heed  to  Report;  and  astoEye- 
witneffes,  that  can  be  depended  upon,  you  can  fcarce  meet  with  any.  I  have 
enquired  myfclf,  and  my  Friends  have  done  the  fame,  both  by  word  of 
Mouth  and  Letters,  of  a  great  many  Perfonswho  have  lived  long  in  Eaftem 
Countries,  and  well  ikilled  in  Phyficks,  but  never  met  with  one  who  could 
affirm  any  thing  certain  upon  this  Subjedt,  and  the  greateft  Part  of  them 
coodenui  whatever  has  been  faid  or  wrote  concerning  the  Oriental  Amber,  as 
fallc  or  very  uncertain.  And  the  Name  oiAmbarum  or  Ambra^  which  has  been 
common  a  long  while  amongft  moft  Nations  to  Amber,  and  a  precious  fra- 
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graiit  Oriental  Bitumm  4mkr-^aft^  Jbas  led  a  great  many  into  a  Miftake, 
taking  for  Amhtr  the  AfnArdy  which  they  had  heard  grew  in  feme  Parts  of 
Africa^  Afia  or  America.  IJnlefs  another  Miftake  has  given  Rife  to  Amber's 
being  an  Oriental  Produdion,  viz.  the  Refine  Opaly  (o  called  by  the  Apo- 
thecaries, and  the  fitted  frpm  its  Rcfcmblance  for  counterfeiting  Amter. 

Nor  is  Amber  prpduced  in  all  the  Countries  of  Europe^  which  arc  mentioned 
for  it,  that  of  its  being  found  about  theP^  ia  xhcAdriatich-Seay  and  other  Parts 
of  Italyy  being  only  ma-e  empty  Fiftions  of 'Authors..  Ndther  arc  the  Prooft 
of  Spanijhy  Briiijhy  ox  Hungarian  Amber ^  more  certain  than  the  former  j  and 
.  the  Gagates  fcems  to  have  impofed  upon  Writers  by  the  Name  of  Black  Amber. 
But  it  is  plain  from  unqucftionable  Experience,  that  in  Poland^  Siilefiay  and  Bth 
bemiay  Amber  has  been  dqg  up,  though  the  Annals  of  thcfc  Countries  make 
feldom  any  Mention  of  it.    The  German  Amber  however,  is  better  attcfted 
and  more  frequently  mentioned.     That  iit,  is  gathered  upon  the  Sea-Shore  in 
tht  Dutch  IQands  in  Hqlftein  Jutland^  z^  alfo  on  the  Banks  of  the  Rivers, 
and  even  dug  out  of  the  Bowch  of  the  Earth  too,  is  attcfted  by  Authors  df 
undoubted  Credit.    In  Sa^onyy  Mifnia^  E^ebeity  and  Sweden^  it  has  frequently 
been  dug  up ;  and  in  the  Coal-JPits  sit  Hall^  difcovered  -not  long  ago  by  the 
Encouragement  of  Frederick  \ht  Third,  have  been  found  feveral  Pieces  of 
coarfe  Amber  j  as  is  attefted  by  Dr.  Krugy.  chief  Phyficiai  and  Counfellor, 
and  a  Ikilful  Direftor  of  th«  Mines  to  his  Serecic  HighhefSthe  Eledor  of 
Brandenburgb.    Nor  docs  the  famous.  Jk&irri/tf  afford  us  lefs  worthy  Tefti- 
monies  :  In  the  laft  Century  Jodacbus  H^ilkbius  mentions  a  Kind  of  AnAar 
called  Falernum^  to  h^ve  been  found  upon*  the  Bank  of  a  great  Lake  near 
Neomander^  called  Nova  Cklla^  about  three  German  Miles  diftant  from  Ftofk- 
fort  upon  the  Oder\  and  in  this  Century  the  famous  Becman^  in  the  Banks 
of  Viadrumy  near  Cuftrin^  hard  by  the  Village  of  Scbaumberg  ;  as  alfo  Elfifdl- 
iiusy  in  a  Ditch  in  theifland  Pottamenfisy  in  the  Reign  oi  the  great  Frederick 
JVilhelm*  But  there  isagreatcrQuantity  of  AmberontheShoresuponthcfij/riVi. 
in  Sweden  it  is  frequently  found  thrown  out  upon  the  Bank  of  the  Lake  A6&r, 
or  digged  up  there.    And  in  Denmark  there  has  been  found  very  ^t\t  Amber ^ 
in  a  Ditch  at  Copenhagen^  and  in  the  Inland  Hills  of  the  Wand  of  Zealand^ 
they  mention  its  being  got,  both  in  pretty  large  Lumps,'  and  in  confiderabie 
Quantity.     Borrichius  too,  in  his  Letters  fays,  that  in  the  Iflands  which 
border  upon  Gmbria  and  Holfteiny  (Forma  Manda  of  the  Remans)  near  the 
Shores  there  is  a  great  deal  of  Amber  fiihed  up.     But  there  is  ftill  much 
greater  Plenty  of  it  in  the  Shores  of  the  Baltick^  in  Samogitia^  Courland  and 
Livonia^  (o  that  the  Peafants  find  a  good  deal  of  it  covered  with  the  Sea- 
,Weeds  and  SandsL     In  plowing  likewife^  and  digging  near  the  Sea,  they 
frequently  light  upon  it,  without  any  farther  Trouble  ;   fo  that  formerly  it 
was  fold  there  at  a  very  low  Price. 

But  none  of  the  maritime  Provinces  upon  the  Baliicky  is  fo  rich  in  Amber 
caft  up  by  the  Sea,  asPruJiay  nor  is  it  dug  up  in  fuch  Quantities  in  any 
other  Country  ;  fo  that  the  EleSrides  of  the  Ancients  might  more  juftly  be 
jplaoed  here  than  any  where  elfe.  I  have  had  Pieces,  which  were  found  ac- 
cide9t;ally,  brought  to  me  from  Sambiay  N^tangia^  Hockerland  and  Fame- 
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rania  ;  fome  too  that  were  difcovered  near  the  Towns  of  Holland  and  Leik* 
ftat\  as  alfo  fome  dug  up  in  the  Country  of  Latbuania^  arid  from  Varfnieh 
and'  Eliing.  Some  time  ago,  a  Friend  of  mine,  who  was  a  Conful,  told 
me,  that  in  the  Year  1641,  in  a  Wood  called  Kerbfwald^  in  the  Diftridt  of 
E^ng^  in  arcry  moderate  Space  of  Time,  there  was  dug  up  fevert  hundred 
Pounds  Weight  of  Amber  -,  and  my  Friend  gave  me  lately  a  very  beautiful 
Piece,  which  was  got  in  the  fame  Place.  I  have  fome  Pieces  too  that  Were'' 
found  upon  the  Banks  of  the  New  Lake,  and  that  of  Courlandy  as  ah^o  of  the 
Rivers  Pregelas^  Viftula  and  Elm.  Wherefore,  I  make  no  .Scruple  to  affirm^ 
that  Prujfta  is  founded,  as  rt  were,  upon  Amber  \  efpccially  as  the  Fountain, 
which  burft  out  all  at  once,  near  the  Town  oi  Barenjtein^  in  the  Year  1666,' 
threw  out  fuch  a  Quantity  of  Amber^  as  to  increafe  the  King's  Revenues  j 
which  moft  certainly  was  tore  from  the  Bowels  of  the  Earth,  and  never  had 
fecn  the  Sea. 

After  Pruffia^  Pomerania  comes  next  for  producing  of  Amber^  efpecially 
uix>n  the  Sea  Coaft,  along  the  Shores  of  the  Eleftoral  Diftridls,  an^  conic- 
quendy  thofe  of  Oliva  and  Dantzick  to  Neria^  lately  fo  called.  A  great 
deal  of  Amber  "is  thrown  out  upon  this  Coaft,  by  the  Violence  of  the  Waves, 
and  is  purchafed  of  the  Senate,  at  a  rcafonable  Rate,  by  the  Amber- Workers 
of  Dantzicky  wh6  have  a  confiderable  Profit  upon  it.  This  Treafure  is 
fpread  as  far  as  the  Ifland  Rugen  upon  the  Baltick ;  and  near  Hiddenfee  I 
have  fecn  it  both  gathered  and  dug  up.  Neither  are  the  Inland  Parts  of 
Pomerania  void  of  this  Commodity  5  for  the  Pealknts  frequently  light  upon 
it  in  that  Country,  when  they  are  labouring  the  ground  :  So  that  Pdmerania 
may  difpute  it  with  Courland  and  Samoghia  for  Plenty  of  Amber. 

I  have  faid  before  that  Pruffia  tvtrf  where  produces  Amber j  but  efpecially 
the  Shore  which  is  fituated  in  that  Part  which  is  called  Sambia^  from 
Neve  Tilf  to  Vrantz  Vrug^  about  ten  German  Miles.  This  Seat  of  Amber 
was  formerly  divided  into  feven  Recedes,  as  the  Angles  commonly  ternj 
them,  viz.  Kreeke^  Nodums^  or  NodemSj  Lajfnieken^  Kuckfe^  or  Kuyck^  Pal- 
menick^  Nempe^  Sbierjkeim.  Nempe  goes,  at  prefent,  by  the  Name  of  Xray- 
depetlen^  or  Crapellen^  between  Palmenig  and  Subenig^  and  I'hierjkeim  more 
frequently  by  that  of  Burjlefy  and  there  are  others  befides  thefe  now  reckoned 
into  the  nuipber.  The  whole  Shore  is  furrounded  with  high  Mountain^, 
and  a  fliallow  Sea,  at  firft  three  or  four  Fathoms  deep,  prefently  ^r  thirty 
or  forty,  then  fhallower  again,  and  afterwards  very  deep ;  whence  you  may 
have  a  Notion  of  the  Flats  or  Shelves^  which  render  the  Sudavian  Shore, 
and  its  Sea-Port  Brujler  infamous  amongft  the  Mariners.  Thofe  RecejQTes, 
io^e  of  which  are  very  high,  rugged  and  fteep,  and  others  rife  more  gently, 
towards  Pillawi  terminate  in  a  Plain.  The  Grpund  is  not  firm,  in  fome 
Places  concealing  Water  under  it  fn  fuch  a  manner,  as  that  Men  and  Horfed 
have  been  fwallowed  up  as  in  a  Gulph,  as  they  fay.  Th6  greateft  Part  of  it 
is  covered  with  Sand,  and  fome  little  Spots  have  Herbs,  viz.  Butter-Bur^ 
Ermgo  and  Bur-Bock.  Trees  and  Brambles  are  fcarce  here,  but  ?it  Brujler 
they  ha^e'Woods, 'Part  of  which  fometimes  fink  with  a  Portion  of  the 
McHJnuihJ    There  arc  no  Rocks  nor  Stones,  iixcept  at  the  Roots  of  the 
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Mountains,  and  from  their  Tops  flow  down  Water  diffufed  here  and  there, 
which  being  collefted  below,  form  little  Rivulets.  In  the  Bowels  of  this 
Shore,  whofe  Outfide  we  have  now  defcribed,  there  is  abundance  of  Mi- 
nerals. Here  are  feverai  Kinds  of  Vitriol  \  in  fome  Places  it  has  white 
Streaks  intermixed  with  a  black  Earth  ;  in  others  it  refembles  melted  Glais, 
laid  Stratum  Juper  Stratum^  with  woody  Fibres  fhining  through  it  here 
and  there  ^  and  in  others  it  feems  mixed  with  a  fhining  kind  of  Duft.  Be- 
iides  tbe  Vitriol,  there  is  an  Earth  mixed  with  Bark,  of  which  there  are 
whole  Hills,  and  Wood  which  divides  the  Mountains  on  the  Shore,  a  long 
Way  in  the  Middle.  There  is  likewife  a  yellow  Earth,  like  Ockre,  and  a 
blue  Clay  fpread  upon  the  Shore  at  certain  Diftances.  Amongft  the  Stones 
the  moft  remarkable  are  the  Dailyli  Fideiy  difperfed  amongft  the  Rocks  and 
Sands,  and  dug  too  out  of  the  Mountains.  The  Rocks  near  the  Sea,  in  one 
Part,  are  very  hard,  and  in  another  very  brittle.  I  found  likewife  petrified 
Wood  there,  and  Stones  covered  with  Sea- Weed  of  both  Kinds.  I  pafs  over 
various  Lufus  Nalura^  which  I  obfervcd  there.  Befides  the  common  Stones, 
this  Shore  difcovers  fometimes  both  jldatnaut  and  Jafper.  The  neighbouring 
Plains  are  extremely  barren ;  the  Woods  are  very  rare,  and  no  Pines.  I  muft 
add,  however,  that  there  are  Herds  of  Seals  frequently  feen  balking  themfclves, 
and  playing  together  upon  the  Rocks  and  Shelves,  or  Sand-Banks  near  the 
Shore. 

Upon  this  Shore  there  is  Jmber  found  amongft  the  Sands  and  Stones,  but 
it  does  not  appear  that  it  is  bred  there,  far  lefs  that  it  is  produced  from  tbe 
Sea- Weed,  although  little  Pieces  are  often  wrapt  up  in  it,  when  it  is  thrown 
out  upon  the  Shore.  And  though  it  is  found  every  where  in  the  Bowels  of 
the  Mountains  upon  the  Shore,  blended,  as  it  were,  with  the  CrfftaU  of  the 
Vitriolj  with  the  yellow  Earth,  with  the  Sand,  and  the  blue  Clay,  yet 
we  are  not  to  imagine  that  it  is  generated  from  thefe.  What  is  found  in  the 
Vitriol,  yellow  Earth  and  Sand,  is  but  feldom  met  with,  is  always  very 
fmalU  and  of  very  little  Value.  That  which  is  got  out  of  the  blue  Clay,  is 
not  fufficiently  proved  yet,  being  fo  difficult  to  come  at,  akhough  the  Pea- 
fants  tell  you  or  a  great  deal  of  very  fine  Amber  found  in  it ;  and  havti^ 
broke  a  Bit  of  the  Clay,  I  could  obferve*the  Foetus  of  the  Amber,  fo  to 
fpeak,  wrapt  up  in  a  thin  fhining  Bark,  of  a  deep  yellow  Colour,  which  I 
ftill  keep  in  my  Mufitumj  amongft  the  valuable  Prefcnts  of  Amber  from 
Nature. 

But  as  the  barky  Earth  and,  befides  it,  the  Wood  divides  this  Shore,  lb 
the  Experience  of  many  Years  confirms,  that  the  Wood  which  divides  the 
Mountains  is  produftive  of  Amber.  And  its  Courfe  the  Diggers  fearch  out 
and  obferve,  and  always  find  their  Account  in  it,  as  long  as  the  Firmne/S  of 
the  Ground  will  allow  them  to  purfue  it.  The  barky  Earth  contains  only 
pieces  of  Amber,  that  are  fmall,  lefs  folid,  and  of  an  ugly  Colour.  But  the 
Wood  is  by  no  means  to  be  derived  from  the  Trees  which  grow  here  ;  for 
fuch  prodigious  large  Trunks,  lying  flat,  and  ftretching  their  Roots  2xA 
Branches  a  great  many  Fathoms  round,  are  not  to  be  feen  any  where  cUe. 
Neither  is  it  like  the  Wood  of  Trees  ^  becaufe  there  are  no  Signs  neither  of 
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Pkh  nor  Bark,  and  there  art  no  Divarications  or  Knots  of  the  Branches, 
nor  Stalks  for  Leaves*  Neither  is  there  any  Change  of  Fibres,  but  they  arc 
all  alike  in  every  Part  of  the  Trunk  ;  not  to  mention  that  it  appears  of  a 
-woody  Scrufture,  but  not  to  have  grown  in  round  Layers  of  Fibres,  but  ra- 
ther plain. 

Bat  your  Onnotfeurs  have,  long  ago,  left  off  admiring  fubterraneous 
Woods,  after  a  great  many  different  Kinds  of  them  dug  up  in  Europe  were 
Submitted  to  their  Examination.  Francifcus  SuUutus  Lynceus  defcribes  a  Kind 
of  Wood,  found  in  the  Pits  in  the  Dukedom  of  Spoleto  or  Umbria^  very 
elegantly  waved,  and  fit  to  exercife  the  Genius's  of  Artifts,  firft  difcovered 
by  Prince  S.  Angeli  Frederick  Cqfius\  and  P.  Kircber  mentions  the  fame.  An- 
other Kind  of  foflil  Wood  of  Germany^  was  difcovered  by  the  Induftry  of 
2).  PiUingen  in  MSfnia<,  who  explained  the  Produdion  of  it  in  a  learned  Com- 
mentary. I  have  a  Piece  of  fubterraneous  Wood  tranfmitted  to  me  from 
Ijmenberg^  which  is  both  more  foiid  and  heavy  than  that  of  Pruffia.  But  4 
have  been  made  acquainted  with  the  Wood  dug  up  together  with  the  jlmber 
upon  the  Sudavian  Shore,  and  in  the  inner  Parts  of  PmJfUy  by  Letters  from 
fevcral  Friends,  which  I  can  very  well  give  Credit  to.  And  Bart helini  and 
Bmricbius^  whole  Teftimonies  I  make  no  doubt  of,  mention  both  Barks  and 
Wood  dug  out  of  the  Pits  at  Cepenbagen^  out  of  which  there  was  got  Amber 
in  confiderable  Quantity.  And  a  happy  Omen  of  Succefs  is  taken  from  the 
Fragments  fwimming  upon  the  Coaft  of  Neringa. 

But  of  the  Matrix  of  Amber,  I  have  difcovered,  by  Experience,  thefe 
Beginnings  or  Rudinients.  The  little  Hills  here  and  there  upon  the  Suda- 
vi09i  Coaft,  efpecially  at  Kraxtepelleuy  which,  at  a  Diftance,  look  like  Earth, 
when  you  approach  nearer  them,  feem  to  be  nothii^  but  prodigious  Heaps 
of  Barks  laid  upon  one  another.  The  upper  Part,  being  dried  by  the  Sun, 
is  greyilh ;  and  that  being  removed,  there  appears  next  an  Earth  of  a  pith)^ 
Bl^knefs,  bound  together  with  great,  fmooth,  ihining  Crufts,  and  upon 
catting  it  with  a  Knife,  it  feems  to  be  only  a  Mafs  of  a  great  many  foft 
Barks.  At  the  Roots  of  thefe  little  Hills,  there  is  a  flabby  Earth,  faftened 
with  a  gluey  tenacious  Liquor ;  it  retains  .exactly  the  Imprellions  of  the 
Hands  and  Fingers,  land  makes  them  black  when  you  touch  it.  I  judge 
this  barky  fat  Earth  of  thefe  little  Hills,  to  be  the  Original  of  the  folTil 
Wood  of  Pruffia ;  nor  does  this  Wood  differ  from  thefe  Barks,  except  in 
Dnncfs  and  Solidity,  which  makes  it  more  compaA,  its  Fibres  thereby  ad- 
hering more  clofely  to  one  another.  For  thefe  little  Hills  of  Bark  are  pro^ 
duced  firom  the  moift  tenacious  Earth  above-mentioned ;  and  this,  after  the 
Sea- Water,  together  with  other  fubterraneous  Salts,  has  macerated  and  fub- 
dued  it,  the  fuperfluous  Liquor  being  feparated  from  it,  is  dried  by  the  Air 
or  the  Heat  of  the  Sun.  But  thofe  Parts,  whofe  Oil  is  either  exhaled,  or  driven 
more  inwards,  being  dried  feparate  from  one  another.  Others  again,  which 
abound  with  this  Glue,  cohere  mutually,  compaded  into  Crufts,  and  re- 
lirmble  a  kind  of  Wood,  when  a  fufiicient  Drinefs  has  made  the  Crufts  fo 
cohere,  as  to  put  on  a  ligneous  Appearance.  But  that  both  the  Bark  and 
Wood. is  of  a  Utuminbus  Nature,  not  only  the  earthy  Oil,  bucthe  Fire  de- 
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from  the  Sea- Weed*  Twigs  of  Trees,   or  Sand,  and  is  called  gathered 
Amber. 

That  Amber  again  which  is  dug  up  from  the  Earth  is  called  F4>£Ui  and 
m  order  to  come  at  it,  they  fix  a  long  Hook,  like  a  Scythe,  to  a  very  long 
Pole,  and  this  they  ftrike  into  a  Vein,  wherpver  they  fee  it,  in  the  Ridges 
of  the  Hills  upon  the  Shore,  trying  if  they  can  light  any  where  upon  the 
Amber  in  the  Wood,  and  as  foon  as  thcv  luve  found  it,  they  gently  pare  off 
the  Wood  \  which  being  done,  they  take  out  the  Piece  of  Amher  and  put  it 
into  a  Bag,  which  they  hang  about  their  Necks.  But  diggvig  into  the 
Veins  of  the  Mountains  which  was  unknown  in  former  Ages,  was  begun  firft 
under  theDireftion  of  Fredmck  ff^ilbelm.  Nor  is  the  Shore  fit  for  being  dog 
into  every  where,  but  only  certain  Diftrids  of  it,  viz.  Erofs^  Gubmcheu^  Ek- 
rofs^  Dirfcbkeim^  IVarnicken^  Strabfcbnec  and  Palmnig;  And  wherever  the 
woody  Matrix  appears,  and  there  is  an  eafy  and  fafe  Accefs  to  it. 

Amber  J  when  it  is  firft:  taken  from  its  Matrix^  as  I  have  had  occafion  to 
obferve,  by  feeing  it  dug,,  is  hard  and  very  folid.  It  happens  fome  times 
to  be  broke  in  digging,  but  then  it  is  faulty  \  for  fome  Amber  is  a  great  deal 
harder  than  other.  Several  Authors  formerly,  and  even  at  this  Day  affirm, 
that  they  have  feen  Amber  hard  in  one  Part,  and  foft  in  another  :  But  what  I 
have  feen  of  that  kind  did  not  refemble  Amber j  neither  in  Smell,  Taile,  nor 
upon  being  burnt  \  and  therefore .)  fufpedt  it  be  only  a  Bitumen  which  hap- 
pened to  be  dug  up  accidcnuUy  with  xht  Amber -^  on  which  Account  they  havp 
referred  it  tp  the  Clafs  of  Ambers.  But  at  that  Rate  both  the  Pitchy  Bitumen^ 
the  Foffile  Coal,,  and  thofe  Shreds  which  are  fouod  covered  over  with  Pitch, 
with  a  great  many  other  l^odies  which  are  caft  out  upon  the  Sea  Shore,  ought 
all  to  be  reckoned  under  the  l^me  Clafs  oi  Ambers.  What  has  given  Rne 
to  the  Notion  of  foft  Amber y  is  owing  to  the  Opinion  which  fome  have  of  the 
3oUfces  of  a  Liquid  Bitumen  in  the  Bottom  of  the  Sea,  which  is  hardened  into 
Amber  by  Means  of  the  Sea- Water.  But  thofe  who  arc  moftly  employed 
about  Amber ^  all  of  them  affirm,  that  neither  in  digging  nor  gathering,  nor 
drawing  it  up  from  the  Sea,  do  they  ever  meet  with  it  foft.  I  have  carefully 
examined  great  Heaps  of  unpolilhed  Amber^  as  it  comes  from  the  Matrix^ 
but  never  C9u|d  light  upon  one  Bit  foft,  that  was  able  toftand  the  Trial  of  an 
Examination.  It  is  a  common  Opinion,  that  the  Difference  between  the  Fof- 
file  Amber yzndi  that  taken  out  of  the  Sea,  confifts  chiefly  in  theHardnefs,  Pu- 
rity, and  Cruft-  But  they  are  deceived  who  believe  this :  For  by  lying  buried 
fpnie  Time  after  it  has  been  taken  firom  its  Matrix^  it  lofes  both  of  itsHard- 
nef^,  and  Colour,  and  a  thick  Cruft  grows  over  it ;  but  thefe  Accidents  by  no 
Means  demonftrate  a  Difference  in  the  native  Ambers.  I  am  very  well  per- 
fuaded,  that  the  A^iber  produced  in  the  Hills  under  the  Sea,  as  well  as  that 
on  thofe  upon  the  Shore,  is  good  or  bad  according  to  the  Quantity  and  Efll* 
cacy  of  the  Bitumen  and  Salts. 

In  forming  the  Lumps  of  Amber ^  Nature  flicws  a  ^rcat  deal  .of  Fancy  and 
Variety,  fo  ^s  to  make  them  refemble  Pears,  Almonds,  Onk)ns,  Peas,  and 
other  Kinds  of  Fruit,  or  Diitlandifti  Bodies,  and  thefe  are  called  Drops  by 
ihe  Polilhers  QxAmber^  hecaufe  they  are  moftly  of  a  roundifh  Figure.     But 
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the  Painting  upon  it  when  the  Crufl:  is  taken  oflT,  is  ftill  more  admirable.  I 
have  feena  great  many  Pieces,  that  were  fairly  lettered  ;  and  I  have  one  my- 
felf  with  the  Latin  S  very  diftinftly  writ  upon  it  in  wliite,  and  all  the  reft  of 
the  Piece  is  yellow.  Some  of  them  exprefs  roughly  the  Arabian  ^nd  Hehru; 
Chara£ters,  and  in  others  you  may  fee  reprefentcd  Shrubs,  Leaves,  Clouds, 
Rubbifh,  and  almoft  every  Thing  you  can  think  of.  I  have  one  where  therer 
is  the  Picture  of  an  old  Man  done  as  well  as  you  could  wilh,  holding  a  Child 
lying  upon  his  Arm,  which  Pifture  done  by  Nature,  when  I  firft  faw  it,  put 
me  in  Mind  of  little  Jefus  in  the  Arms  of  Simeon. 

Thofe  Things  which  are  found  concreted  with-^iw^^,  I  think  deferve 
likewife  to  be  taken  Notice  of  here  ;  amongft  which  the  Sulks  of  Sea-weed, 
both  the  vaficular  and  the  flender  Kind,  formerly  fixed  to  their  Roots,  and 
fprouting  out  from  the  AmbeVy  ought  not  to  be  pafled  over  ;  as  alfo  fmall 
Flint-Stones,  with  their  Points  fticking  out,  and  all  the  reft  quite  involved  in 
the^m^^  i  fo  likewife  Plates  of  Iron,  Pieces  of  Wood,  Shell-Filh,  and  va- 
rious other  Bodies  which  are  found  concreted  with  it. 

But  thofe  little  Animals  which  are  found  buried  m  Amber ^  andaretakenNotice 
of  both  by  Pliny  and  Martial^  require  a  more  attentive  Examination.     In  the 
Amber  which  I  have  by  me,  I  can  number  above  thirty  different  Species  of 
Infefts,  as  Flies,  Spiders,  Gnats,  Ants,  Butterflies,  Bees,  Hog-lice,  Moths, 
Weazels,  Canker-worms,  Beetles,  and  fome  of  the  horned  and  gilded  Kind, 
whofe  Names  I  have  forgot.     Some  Authors  mention  more  perfeft  Animals 
being  found  buried  in  Amber y  as  Frogs,  Lizards,  and  fmall  Fifhes  *,  but  I  can 
hardly  believe  it.    That  famous  Story  of  Herman*%y  of  a  Frog  and  a  Lizard 
being  buried  together  in  Amber ^  I  fufpe£t  the  Truth  of,  on  feveral  Accounts.  ^ 
That  Fifhes  have  been  inclofed  in  Amber  by  Art,   has  been  obferved  by  for- 
iner  Authors.    But  you  may  diftinguifh  thofe  Creatures  which  are  buried  in 
Amber  by  Nature,  from  thofe  which  are  inclofed  in  it  by  Art,  thus,  viz.  thofe 
which  are  done  by  Nature,  lie  near  the  Surface  of  the  Amber^  whereas  thofe 
which  are  done  by  Art  are  in  the  Middle  of  the  Piece  i  for  the  Workers  in 
Amber  could  not  conceal  the  Artifice  fo  well  if  they  hollowed  the  Amber  near 
its  Surface,  and  fo  put  the  Infcfts  into  it ;  becaufe  the  Cruft  being  thin  and 
tranfparent,  would   difcover  the  Trick.     If  yoy  obferve  the  Amber  too  in 
which  Infefts  are  buried  to  be  fblid,  pure,  without   any  Fifibres  in  it,    or 
diftinft  Crufts,  you  may  know  that  it  is  not  the  Work  of  Nature  \  for  I  have 
obferved  a  thoufand  Times,  that  the  moft  Part  of  thofe  Pieces  of  Amber 
which  have  Infefts  contained  in  them,  cohere  cortically,  or  are  interfefted  with 
Fiffures  here  and  there,  out  of  which  Part  of  their  Exuvia  is  fometimes  ex- 
pofed  externally.     Neither  is  the  Pofition  or  Condition  of  thefe  Infefts  al* 
ways  the  fame  ;  for  fome  of  them  are  obfcured  by  their  Pofition,  others  of 
them  appear  very  plain,  and  fome  of  them  have  a  ftiining  Caft  from  the  Am- 
ber.    I  have  two  Bees,  a  Canker-worm,  and  a  Weazel's  Neft  hid  by  their 
Pofition ;  the  Beetle  gliftens,  and  fome  of  the  Flies  fhine.     Befides,  you  will 
fee  fome  of  them  appear  lively,  and  others  of  them  languid  ;   nay,  fome  of 
them  as  if  awaking  and  attempting  to  extricate  themfelves  from  their  Bonds  •, 
and  there  arc  fome  Pieces  where  you  can  examine  the  whole  Infcdt  diftinftly.  * 
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Hence  has  arofe  that  troublefome  Queftion  of  the  curioUs,   how  come^ 
Infefts  to  be  involved  in  the  AmherT  Several  Authors  perplexed  with  the  Dif- 
ficulty of  anfwering  this  Queftion,  will  have  Amhr  to  be  produced  from  the 
Juice  of  a  Tree,  and  fo  thefe  little  Animals  creeping  upon  the  Trees  are  cafily 
entangled    in  the  Rejins  or   Gums.    '  But  in  this   Opinion    they   are  not 
fupported  by  Experience  ;   for,   if  I  am   not  miftaken,    there  are  very 
few  Infefts,  if  any  at  all,  that  have  hitherto  been  difcovered  invifcated  in  this 
Manner  in  Rejins  or  Gums.     We  fee  them  indeed  adhering  externally  to 
thefe  Subftanccs,  but  not  involved  in  them  as  they  are  in  Amber.     Others 
again  have  been  driven  to  this  Point  to  deny  that  they  were  real  Irifefts,  but 
only  delufive  Appearances  refembling  them.     But  upon  breaking  or  waftiing 
the  Amber  J  this  Opinion  was  refuted,  evident  Tokens  of  the  Infefts  ftill  re- 
maining •,  for  although  the  Force  of  the  Bitumen  fo  fubdues  the  flender  Bodies 
of  thefe  little  Animals,  that  they  become  quite  of  a  Piece  as  it  were  with  the 
Amber^  yet  you  may  ftill  obferve  the  Remains  of  an  extraneous  Body  ;  and 
the  Exuviae  of  the  Bees  which  I  have  in  Ambtr^   with  their  Bowels  quite 
cpnfumed,  make  that  evident  to  the  Sight. 

In  order  then  to  account  for  that  Fate,  which  Infefls  meet  with  in  Amher^ 
we  muft  remember,  that  it  is  ufual  for  them  in  ftormy  Weather,  or  upon 
the  Approach  of  Winter,  to  feek  Shelter  every  where  in  Caves  and  Hoks 
of  the  Earth,   and  there  to  lie  concealed  in  a  State  of  Sleep.     As  then 
feveral  Kinds  of  Infetfts  fhelter  themfelves  in  thofe  Places   nigh  the  Sca- 
Shore»  and  are  obliged  to  remain  there  fome  tintie,  or  fall  found  afleep,  the 
bituminous  Exhalations  being  collected  into  a  Fluid,  when  this  Liquor  drops 
into  tht  Matrix  of  the  Amber j  which  now  ferves  as  a  Dormitory  for  thefe 
little   [nfeifs^  it  invifcates  and  covers  them  over,  and   difplays  them  thus 
.  contained  in  it.     After  it  is  become -^iiw^^,  fometimes  thofe  little  Creatures, 
thus  confined  in  their  Dormitories^  happen  to  awake  by  means  of  thd  fub- 
terraneous  Heat,  or  involved  ija  the  bituminous  Fluid  while  awake  j  but  as 
it  is  impoffible  for  them  to  efcape  even  while  in  this  State,  they  are  obliged 
to  fuffer  the  fame  Fate  with  thofe  that  are  afleep,  but  fo  as  they  leave  the 
Tokens  of  their  having  been  awake,  by  a  more  lively  and  animated  Repre- 
fentation  of  their  Bodies.     To  ftrengthen  this  Opinion,  the  moft  part  of 
Infefts  that  are  found  buried  in  Amber ^  are  of  that  kind  that  retires  into 
Caverns  to  fleep.     The  greateft  part  of  them  too  appear  languid,  fleepy,  or 
drowfy,  through  the  Amber.     The  more  lively  ones  again,  which  fcem  -as  i£ 
they  were  ftruggling,  or  expanding  their  Wings,  in  order  tor  get  away, 
thefe,  J  fay,  are  a  great  deal  rarer  than  the  others.     But  I  don't  think,  that 
fuch  a  Vivacity  as  is  required  in  Coition,  is  at  all  fuitable  to  that  fubtcrra- 
neous  Habitation,  and  therefore  I  Ihould  be  very  apt  to  fufpedt  thofe,  who 
(hew  Flies  and  Knats  copulating  together  in  Amber ^  as  wanting  only  to  put 
a.  Trick  upon  me. 

I  come  now  to  examine  a  more  beautiful  Kind  of  Amber^  containing  in  it 
little  Branches  or  Twigs  of  Plants.  I  have  a  Piece  with  the  Leaves  of  the 
veficular  Sea-ff^eed  fpread  out,  in  fome  meafure  refembling  the  Wings  of  aa 
Eagle  expanded,  together  with  the  Feet  and  Body,    There  is  another  with 
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t  Seed  of  the  Tile  Tree,  and  Part  of  a  Twig  of  it ;  another  conuini  a  Hulk 
gaping,  with  the  Leaves  turned  back,  having  in  it  four  Seeds,  with  a  middle 
Apex  rifmg  up  from  them,  the  little  Calix  extending  as  far  as  the  Surface  of 
the  Amber^  and  prominent.  Another  contains  Mofs  in  it,  woven  in  the  Form 
of  a  Vault.  In  another  there  is  a  very  fmall  Flower  decayed.  In  another  a 
fmall  Branch  with  three  Leaves  of  the  wild  Rofemary,  called  by  the  Pruf- 
Jians  Korbi ;  and  another  which  is  not  polifhed,  has  in  it  a  large  Branch  of 
the  veficular  Sea-fVeed  abovementioned.  There  are  fevcrals  of  Mofs  repre- 
fenting  mined  Towns.  But  one  of  the  nobleft  is  that,  in  which  the  white 
Part  rcprefents  a  Valley  and  little  Hills  covered  with  Mofs,  but  as  it  were 
by  the  Means  of  a  Mirrour,  the  Refleftion  of  the  fiery  Colour  of  the  yellow 
Amber  from  that  Part  ferving  as  a  Glafs  to  reprcfent  this  beautiful  Sight  fo, 
as  that  the  Mofs  might  have  a  more  elegant  Appearance :  Nor  is  that  one 
to  be  dcfpifed  of  the  Colour  of  Milk  and  Water,  which  is  diftinguiftied  by 
a  Group  of  little  moffy  Villages.  I  look  upon  thefe  Amber  Monuments  of 
Vegetables  as  more  to  be  efteemed  than  thofe  of  the  Infeds.  Thofe  Pieces 
with  Barks  of  Trees,  Pieces  of  Wood,  and  Shoots  of  Plants,  are  ftill  more 
numerous.  There  are  Shoots  of  Pines,  in  Form  of  thofe  which  the  Ants 
build  their  Nefts  with ;  but  upon  an  accurate  Examination,  you  can  difcovtr 
the  Marks  of  the  Foffile  Wood  and  Bark. 

There  are  likewife  found  Minerals  inclofed  in  Amber  5  very  often  Vitriol^ 
which  is  eafily  difcovered  by  the  Tafte :  Sometimes  the  Marcbqfite^  but 
more  frequendy  Iron^  which  the  Poliflieres  of  Amber  complain  much  of, 
becaufe  they  cannot  take  it  out  without  fpoiling  their  Inftruments.    There 
is  Jikcwife  fomething  of  Gold  and  Silver  found  fometimes  in  the  unpoliflied 
Amber^  upon  feparating  thofe  Pieces  that  were  adhering  to  one  another :  Nay^ 
there  are  Pieces  of  Amber^  which  contain  Drops  of  Water  within  them,  in 
fome  of  which,  when  it  flows  out,  it  taftes  faltilh,  and  fometimes  infipid  ; 
and  it  increafes  and  decreafes  with  the  Moon,  according  to  fome  People.    I 
have  one  in  which  the  Water  is  dried  up,  and  another  in  which  it  remains 
ftill  the  fame.     But  whatever  Parts,  either  of  Plants  or  Minerals,  are  found* 
inclofed  in  Amber^  I  imagine  they  have  probably  dropt  accidentally  into  the 
AtatriXj  and  fo  have  been  inclofed  in  the  bituminous  Fluid.    The  Manner  how 
Drops  of  Water  came  to  be  inclofed  in  Amber j  has  fomething  fingular  in 
it,  which  I  take  to  be  this ;  the  warm  bituminous  Exhalation  furrounds  a 
moift  Matrix^  and  the  Water  being  drove  inwards,  cannot  be  confumed  by 
the  fubterraneous  Heat,  while,  upon  account  of  the  bituminous  Fluid  that 
furrounds  it,  it  can  find  no  Chink  whereby    to  msJce  its  Efcape,  and  there- 
fore it  muft  neceflarly  be  confined  in  the  Amber.    There  are  {ome  Pieces  of 
Amber  J  where  you  plainly  fee  the  Marks  of  the  Water  attempting  Jto  get  out 
^cr  it  was  confined. 

I  have  declared  Amber  to  be  of  the  foffile  Kind  ;  but  it  is  not  to  be  rank- 
ed with  Metals^  becaufe  it  is  neither  duftile,  nor  can  it  be  melted  ;  fo  like- 
wife  after  it  has  been  by  any  means  diffolved,  it  lofes  much  of  its  Solidity^ 
which  is  not  the  Cafe  with  Metals.  There  have  been  fome  who  have  af- 
firmed, that  they  had  the  Art"  of  meltirig^iw^^,  and  uniting  feveral  fmall 
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Pieces  into  one  Lump»  without  hurting  its  Solidity.  But  I  found  out  this 
to  be  falfe»  when  I  was  engaged  in  melting  of  Amter  by  various  Experi- 
ments i  for  the  Force  of  the  Salts,  upon  which  the  Solidity  of  the  Jbnber 
principally  depends,  flies  off  in  diffolving  it,  nor  is  poflible  to  hinder  it, 
without  adding  fomething  elfe  which  impairs  its  Solidity ;  but  if  fuch  a 
gentle  Heat  as  that  of  the  animal  Body  could  be  applied  and  continued,  I 
believe  the  Affair  might  be  brought  about.  For  that  Ball  of  Amber ^  that 
was  found  in  the  Stomach  of  the  Sheep,  is  compofed  of  feveral  fmall  ones, 
as  you  may  fee  by  the  Marks  of  their  joining  every  where  remaining  •,  which 
fhews,  that  the  Heat  made  ufe  of  by  Nature,  was  not  of  the  melting  Kind» 
but  very  gentle,  fo  as  to  glue  them  gradually  together.  Fufcd  Amber 
with  which  Skeletons,  and.  extraneous  Bodfes  buried  in  Amber  fo  much 
boaft^d  of,  are  done  over,  is  a  Varnifh,  as  my  Friend  Mr.  Fogeding  very  well 
obferves.'  I  melted  Amber  long  ago  with  the  Heat  of  the  Fire  alone,  with- 
out mixing  any  thing  elfe  with  it,  but  I  found  it  became  more  brittle,  and  its 
Colour  lefe  beautiful,  pccafioned  by  the  fine  faline  Particles  which  efcaped, 
and  ftuck  to  the  Sides  of  the  Veffel.  But  Amber  is  ftill  lefs  to  be  referred  to 
the  Clafs  of  Earths  or  Salts^  becaufe  it  coheres  more  than  Earths^  is  fatter 
than  Salts^  and  moifter  than  either  of  them  ;  it  approaches  nearer  to  Bitu- 
mens and  Sulphurs  \  but  its  Hardnefs  diitii^uiflies  it  from  thefe,  for  no  Body 
can  (hew  pure  Bitumens  or  Sulphurs  fo  hard  and  folid. 

But  Amber  J  on  account  of  its  Hardnefs,  is  placed  amongft  the  Stones^ 
and  for  its  Splendour  amongft  the  Gems ;  neither  can  its  Brittlenefs  be  any 
Obftruftion  to  this  ;  for  the  Agate  is  brittle,  and  Gems  differ  from  one  another 
in  Solidity,  yet  ftill  are  retained  in  the  fame  Clafs.  Your  Polifliers  of  Amber 
find  it  fufficiently  hard,  efpecially  the  white  Sort,  fo  as  to  blunt  their  Tools  \ 
and  the  fmall  Cannon  and  Mortar  made  of  it  by  way  of  Toys,  which  bear 
the  Force  of  Gun  Powder,  (hew  its  Solidity.  Amber  too  is  chiefly  valued 
according  to  its  Hardnefs  and  Solidity,  that  which  is  brittle,  being  in  no 
Efteem  at  all.  But  that  which  properly  diftingui(hed  Amber  from  other 
Gems,  efpecially  amongft  the  ancients,  was  its  attradive  Quality  ;  fo  that 
thofe  Bodies  which  had  the  Power  of  attrafting,  were  called  EleEMcky  which 
Term  Plato  himfelf  has  been  at  Pains  to  explmn.  But  the  Moderns,  who 
have  been  at  more  Pains  in  making  Experiments  in  natural  Philofophy,  have 
found,  that  the  Power  of  Attradion  is  common  to  other  Gems^  Stones, 
Glafs,  Bitumens,  Refins,  Sulphur,  Afphaltum,  and  Lack.  Amber  however 
attrads  ftronger  than  other  Gems^  becaufe,  upon  rubbing,  it  fends  forth  a 
greater  Quantity  of  oily  and  tenaccous  E(fluvia :  For  that  this  Quality  is 
owing  to  the  oily  Particles,  I  am  convinced  from  an  Experiment  which  I 
made  upon  two  Pieces  of  Rofm  j  one  of^  which,  after  the  Oil  was  diftillcd 
from  it,  ftill  retained  fomething  of  its  attraftive  Quality ;  but  the  other, 
after  all  the  black  Balfam  was  diftilled  from  it,  although  it  appeared  ihining, 
and  as  it  were  gloffy,  exerted  nothing  of  an  attracting  Force ;  becaufe  the 
firft  ftill  retained  fomething  of  Oil  in  it,  while  the  other  was  quite  drained 
cf  it  like  a  Caput  Mortuura.  The  Ancients  excepted  fome  Bodies  which  it 
could  not  attraft^  owing  to  the  furprizing  Qualities  of  Sympathy  and  Anti- 
pathy, 
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pathy,  which  however  was  not  juft;  for  I  can  dcmonftratc  both  Bafil,  and 
oily  and  inoifl:  Particles,  and  even  Drops  of  Water,  to  be  attraded  by  Am- 
ber  at  pleafure,  provided  the  Piece  you  make  ufe  of  for  the  Purpofe,  be 
large  enough,  and  well  polifhed.  ^Tis  a  beautiful  Sight,  when  the  Effluvia 
entering  the  Water,  the  Drop  rifes  up  into  a  Bubble,  or  when  it  jumps 
over  to  the  Amber.  But  Amber  a6ts  by  this  Quality  upon  the  human  Body 
likewife ;  for  upon  tying  a  Bit  of  it  about  the  Neck,  you  will  perceive  the 
Part  that  it  touches,  though  it  is  buc  (lightly,  covered  with  a  gentle  Sweat. 
Mr-  BojUj  formerly,  the  Honour  of  England,  the  firft  learned  Nation  in 
Europe^  told  me,  and  affirmed  it  to  me  for  a  Truth,  that  a  young  Lady  of 
Family,  upon  wearing  a  Set  of  large  Beads,  of  milk  white  Coral  about  her 
Neck,  was  felled  with  a  Tremor  and  Convulfion  of  her  Mouth,  which 
always  came  upon  her  whenever  ihe  wore  them,  and  went  off  again  as  foon 
as  ihe  laid  them  afide.  But  the  Efficacy  of  Amber  in  attrafting  the  Hu« 
mours  in  Iffiies,  has  been  experienced  by  fome  People,  who  ufe  Peas  of  it 
for  that  Purpofe. 

There  is  a  Fragrancy  proper  to  Amber j  fuch  as  none  of  the  Gems  exhale  5 
nor  does  any  of  the  Aromatick  Tribe  fcatter  fuch  a  Flavour,  neither  Frank- 
incenfe,  nor  Myrrh,  nor  Camphire,  nor  Mallick.  You  have  fomething 
like  it  from  the  Balls  of  Refins  found  in  the  Neils  of  Ants,  but  upon  rub- 
bing and  burning  them,  you  immediately  difcover  the  Difference.  Thore 
is  a  Difference  of  Smell  between  the  yellow,  or  fiery-coloured  Amber ^  and 
the  white;  the  firft  being  oily,  and  therefore  more  bland,  whilft  the  Effluvia 
of  the  other  are  fait,  and  more  acrid,  and  therefore  affeA  the  Organ  of  Smell- 
ing differently.  Tafte  likewife  is  peculiar  to  Amber  amongft  the  CemSy  aqd 
this  too  is  different,  according  to  the  different  Mixture  of  oily  and  faline 
Particles  ;  for  the  white  is  pungent  to  the  Tafte,  while  the  other  is  not  fo. 
It  differs  from  moft  Gems  too  in  the  Variety  of  its  Colours  *,  there  is  none 
of  it  black,  very  little  of  it  opaque,  and  it  fhines  in  the  ChS%  of  pure  pel- 
lucid Gems.  Laftly^  you  can  hardly  name  one  of  them  equal  to  it  in 
Smoothnefs. 

But  its  chief  Virtue  confifts,  in  its  falutary  Effeds  upon  the  animal  Body^ 
in  which  none  of  the  Gems  is  able  to  come  near  it.     It  is  wholefome  even 
crude,  without  the  Affiftance  of  Art,  whether  it  is  t^en  inwardly,  or  ex- 
ternally applied.     The  Indians  and  Chinefe  are  fo  fond  of  this  Perfume,  that 
they  ufe  it  by  way  of  Luxury.     Every  body  knows,  that  Fumigations  of 
it  arc  ferviceable  in  Catarrhs  arifing  from  Phlegm  ;  and  the  Amber  PoUJhers 
at  Komngjberg  attributed  it  to  the  alexipharmick  Exhalations  of  the  Amber^ 
that  they  remained  free  of  the  Plague,  when  it  was  there.     Certainly  there 
is.  no  Fumigation  more  efficacious  againft  Contagion,  than  that  from  Amber  \ 
nor  has  it  been  known,  that  unwhoiefome  or  peftilential  Vapours  have  burft 
out  at  any  Time  from  the  Pits  upon  the  Sudavian  Coaft.    The  white  po- 
Jifhed  Amber  is  of  great  Service  in  Defluxions  of  the  Head ;  being  tied  round 
the  Neck,  it  draws  back  the  Humours.    The  yeltow  Amber  is  ufcful  rubbed 
upon  the  Eyes  *,  and  in  IfTues  little  Balls  of  <Amber  are  fometimes  of  Service, 
as  I  obferved  before:  When, powdered,  it  is  of  great  Ufe  to  promote  the 

Difcharge 


[  486  ] 

Difcharge  of  Urine,  to  propel  the  Stone  in  the  Bladder^  and  aflift  in  bring*^ 
ing  (down  the  Menftrua,  when  other  Circumftances  are  favourable,  as  dail]r 
Experience  teaches  us.  I  had  a  Prcfent  of  a  Stone  from  a  Lady  weighing 
federal  Ounces,  upwards  of  two  Nails  in  Breadth,  and  three  in  Length,  which 
had  lain  in  the  Vagina  of  a  Country  Woman  for  the  Space  of  three  Months, 
and  gave  her  very  great  Pain,  upon  giving  her  white  jimbery  to  the  Quan- 
tity OF  a  Spoonful,  ihe  was  freed  from  this  troublefome  Guefl,  and  I  had 
laer  brought  to  me  to  examine  her,  that  I  might  know  the  Cafe  more 
thoroughly.  The  Powder  of  Jmker  too,  infufisd  in  Wine,  and  afterwards 
boiled  in  a  clofe  Veffcl,  then  the  Wine  drank  warm,  is  ferviceable  in  Ob- 
ftruftions  of  Urine,  the  Calculus,  and  promoting  the  Mcnftrua,  chough  it 
is  not  fo  efficacious  as  the  Powder  itfelf.  The  white  Amber  is  bcft  for  the 
above  Purpofes,  bccaufe  the  Virtue  of  the  Salt  is  ftrongeft  in  it. 

The  refinous  Magiftery  of  it  is  very  wholcfome  in  Form  of  Pills,  and  no- . 
thing  inferior  to  Balfam  Copaivij  either  for  promoting  the  Difcharge  of 
Urine,  ^generating  Mucus,  or  mitigating  a  Gonorrhea  ;  the  fame  likewife  is 
good  in  cephalick  Plaifters.    The  Refin  of  h:  is  ufeful,  mixed  with  Diapho- 
reticks,  and  in  ftomachick  Plaifters ;  it  is  alfo  of  great  Service  againft  the 
Palfey,   Apoplexy,   Epilepfy,  and  in  preventing  Mortifications  •,    and   the 
Price  is  but  fmall.    The  Oil  of  Anber  rubbed  upon  the  Joints  weakened  by 
the  Gout,  ftrengthens  them,  and  has  been  famous  both  over  Europe  and 
Jfia^  but  by  the  Iniprudenoe  of  Quacks  has  fallen  into  Difgrace,  becaufe 
they  have  frequently  hurt  their  Patients,  both  in  the  Gonorrhea,  Stone,  and 
Suppreffion  of  the  Menfes,  by  giving  too  much  of  it )  for  the  Dole  ought 
to  be  but  fmall,  a  Drop  or  two  being  fufficient  to  faturate  fome  Drachms 
of  Sugar.    In  a  cold  .  pituitous  Brain,  one  Drop  received  upon  Cotton,  and 
rubbed  upon  the  Crown  of  the  Head,  or  Sutures,  cures  it|  or  applied  to 
the  Ear,  removes  Noifc  and  Tinkling.    It  reftores  Vigour  to  the  Parts  al- 
moft  mortified  with  Cold,   and  aflifts  in  difficult  Labours,  as  even  the  old 
Women  in  Pruffia  have  obferyed,  though  they  ufe  the  Powder  moftly  in 
thofe  Cafes.     The  beft  Oil  of  Jmber  is  that,  which  is  light,  free  of  all  Em- 
pyreuma,  whitilh,  fubtile,  and  very  fragrant.     The  volatile  Salt  of  Amber 
is.  very  much  cried   up  agmnfi:  the  Epilepfy,    and  other  Difeafes  df  the 
Head  arifing  fi-om  Phlegm  ;  and  it  is  likewife  an  excellent  Diuretick.     The 
EJfence  of  Amber  is  the  more  fubtile  Portion  of  the  Oil,  and  therefore   it 
will  have  the  fame  Efiifts  with  it ;  but  if  it  is  mixed  with  Spirit  of  Wine^ 
it.  may  be  taken  in  larger  Quantities.    This  is  likewife  of  Service  out- 
wardly, in  preventing  Mortificatk>ns.    The  Phlegm  too  is  reckoned  amongft 
the  Cla6  of  Medicines  by  fome,  but  any  Virtue  that  it  has,  is  owing  to 
the  Remains  of  the  Oil  and  ^alt  in  it,  which,  when  intirely  drawn  off,   leave 
it-  abfolutely   ufelefs,  and  onhr   impregnated  with  fmodcy  Fumes.      The 
tbkk  Oil^  which  comes  laft  ofF  in  diftilling,  is  only  ufed  in   cold  Diieafes 
of  the  Joints;  for  it  has  a  very  fetid   Empyreuma,  fo  that  I  (hould  ra- 
ther think  i(  better  to  keep  from  it  altogether,  and  uie  the  Colofben^y  in. 
ftead  of  it. 
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I  fhall  only  add*  that  led  by  a  juft  Analyiis  of  Nature  in  feparating  the 
pure  from  the  impure  Parts,  with  the  Help  of  a  gentle  Fire,  I  can  unite  ail 
the  Qualities  of  Ambtr  in  fuch  a  Manner,  as  to  make  it  a  very  proper  Me- 
dicine both  for  external  and  internal  Ufc,  without  hurting  either  in  native 
Fragrancy,  ot  the  Efficsfccy  of  its  oily  and  faline  Particles.  This  I  call  the 
Bidfam  of  Amber j  in  which,  the  more  earthy  fetid  Particles  being  removed, 
the  more  pure  and  volatile  are  intimately  combined  together,  without  any 
thmg  extraneous  being  allowed  to  enter  the  Compofition.  Whatever  can  be 
expeded  from  Amber^  either  crude,  or  prepared  by  Art,  in  what  Manner 
you  pleafe,  will  be  produced  fooncr,  fafer,  and  more  agreeably  by  my  Bal- 
fam.  Internally  it  may  be  taken  conveniently  in  the  Form  of  Pills,  or  Bo- 
lus ;  externally  it  may  be  applied  after  the  Manner  of  the  apoplefficM  Balfam^ 
whofe  Colour  it  referobles  very  much,  to  the  Gums,  Tongue,  and  Palate, 
in  Paintings^  Hyftcricks,  Epilepfy,  and  Palfey,  with  very  good  Effcft ;  and 
it  may  be  taken  fafely  by  Way  of  preventitive,  two  or  three  Times  a 
Week,  to  the  Quantity  of  fevcn,  ten,  or  even  fifteen  Grains.  So  likewife 
mixed  with  Anodynes,  it  is  a  more  certain  Remedy  than  the  Oil,  in  certain 
Difeafes  of  the  Genitals,  Kidneys,  and  Bladder,  as  alfo  againft  Noife  in  the 
Ears.  Both  Hoffman  znd  Ebmtdler^  have  very  judicioufly  joined  the  Virtues  of 
the  Pcruvean  Balfam^  with  the  Oil  of  Amber.  But  the  Peruvean  will  make  a 
h^pier  Mixture  with  my  Balfam  of  Amber^  efpecially  againft  the  Gonorrhea 
and  Floor  Albus,  or  the  Whites. 

Tlic  Diftillation  of  Amber  is  too  well  known  to  need  here  to  be  difcribed. 
Either  the  Alembick  or  Retort  may  be  ufed  for  this  Purpofe,  but  a  great  deal 
both  of  the  OA  and  Salt  efo^pes  through  the  Chinks,  if  you  ufe  the  Alem- 
faick  ;  forno  Lutihg  in  the  World  is  able  to  reftrain  their  violent  Force. 
The  heft  Way  then  is  to  uie  a  Retort,  and  if  you  want  a  Quantity  of  Saltj 
take  the  white  Amber y  if  of  Of/,  take  the  ydiow.  From  a  Pound  of  white 
Amber ^  I  have  had  Half  an  Ounce  of  volatile^^Sait^  which  you'll  fcarce  get 
the  fame  Quantity  of  from  a  Pound  of  th^  yeUow  Kind.  The  Oil  too  will 
come  eaiier  off  and  be  iweeter,  if  the  Amber  is  fmooth  or  fhining  with  a 
thin  tranfparent  Cortex,  than  if  it  is  rough,  and  has  a  thick  Cruft,  or  if  you 
ufe  the  common  Shavings  of  Amber  -,  but  you  muft  add  nothing  to  the  Amher^ 
though  formerly  they  ufed  to  mix  Sand  and  Flints  with  it.  You  muft  take 
Care  that  the  Fire  be  very  gentle,  little  more  than  a  Sand  Heat,  and  then  in 
conftantOfder  the  Ethereal  Portion  of  the  Oil  afcends  with  the  Phlegm,  and 
is  quite  limpid.  This  then  you  put  into  a  proper  Veflel,  and  as  foon  as  the 
yellow   Oil  with  the  volatile  Salt  is  come  over,  leave  off  Diftilling. 

By  perfifting  in  the  Operation  and  iDcreafmg  the  Heat,  you  may  indeed 
force  a  thick  black  Liquor  from  the  Amber y  leaving  only  a  Caput  Mortuum, 
black  and  fhining  like  Colophony,  by  Way  of  Refiduum,  but  then  it  is  be- 
reft of  all  the  Virtue  of  the  Oil  and  Salts.  Of  half  a  Pound  of  the  white 
Amber,  there  remained  an  Ounce  of  this  Caput  Mortuum.  But  it  is  better 
to  leave  the  Scrength  of  the  Colophony  behind,  feeing  this  is  more  agreeable 
than  the  fetid  black  Balfam*  The  volatile  Salt,  which  rifes  up  to  the  Beak  of 
the  Veffel,  or  adhered  to  its  Sides,  muft  be  waihed  with  warm  Wa^v,  and  in 
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order  to  feparatd  the  oily  Particles  from  it,  the  Solution  mufl:  be  filtered  diro' 
wet  Paper,  through  which  the  Salt  pafling  leaves  the  Oil  behind.  The  Solu- 
tion  being  filtered,  the  Water  muft  be  evaporated,  fo  as  to  leave  only  a  third 
Part,  which  being  cxpofcd  to  the  cold  Air,  there  will  be  formed  Cryftals  of 
a  particular  Kind,  refembling  Millet-Seed,  or  fmall  Hail- (tones.  There  is 
another  Method  too  of  depurating  the  Salt,  by  putting  the  Liquor  into  a 
Glafs  with  a  long  Neck,  and  expofing  it  to  a  Sand  Heat.  For  the  white 
Flakes  or  Spiculae,  flying  up  to  the  Top  of  the  Veffel,  the  groITer  feculent 
Parts  remain  in  the  Bottoni ;  but  this  Operation  is  attended  with  theLofs  both 
of  the  Vcflel  and  Part  of  the  Salts.  Some  People  arc  anxious  to  feparate  the 
Phlegm,  but  it  is  better  to  mix  it  with  Water,  which  imbibes  the  volatile 
Salt,  in  order  to  deprive  it  likewife  of  its  Salt ;  neither  will  a  repeated  Diftilla- 
tion  communicate  any  Virtue  to  it,  unlefs  it  receives  it  from  the  volatile  Salt^ 
nor  is  the  Flavour  of  the  Phlegm  grateful,  fo  as  it  can  be  recommended  for 
preferving  that  Salt. 

From  Half  a  Pound  of  white  Phlegm,  I  drew  off  Half  an  Ounce,  which 
tafted  of  Salt  of  Amber ^  but  upon  repeating  the  Diftillation,  it  tailed  of  no- 
thing but  Smoak,  and  fmelt  very  difagreeably.  In  the  Calaphony,  when  it  is 
not  quite  burnt,  there  is  concealed  fomething  of  Salt  -,  which  you  can  extraft 
by  macerating  it  fome  Time  in  warm  Water.  This  by  fome  is  called  the 
Fixed  Salt  oi  Amber y  but  improperly,  becaufe  it  has  the  fame  Virtue  with  the 
volatile,  the  fame  Tafte  and  Smell  But  whatever  Kind  of  Salt  this  is,  the 
Virtues  of  the  Colophony  depends  chiefly  upon  it.  As  to  the  Oil,  there  is 
no  need  of  another  Operation  for  depurating  it,  provided  you  change  the  Re- 
ceiver ataproperTime,  and  the  Diilillation  is  right  carried  on,  you  will  have  it 
very  pure  at  once.  The  Qualities  of  the  Oil  ox  Amber zxt  derived  chiefly  from 
Bitumen^  or  Oil  of  the  Earthy  in  which  Opinion  I  agree  with  01  Borricbius^ 
but  that  all  the  Virtues  of  the  Oil  of  Amber  are  common  to  the  Petroleum^  in 
this  I  differ  from  him,  for  both  the  Smell  and  Taflx  fhew  them  to  be  different. 
But  the  Smell  of  the  Oil  diftilled  from  the  Foffile  Wood,  agrees  with  the 
Oleum  Petre,  and  not  with  the  Oil  of  Amber^  and  I  believe  the  Difference 
between  thefe  two  Oils  to  be  owing  to  the  intimate  Combination  of  the  Salts 
with  the  Oil  of  Amber.  What  Kind  of  Salts  thefe  are  I  cannot  determine, 
but  they  muft  be  of  the  fame  Sort  with  thofc  which  produce  the  volatile  Salt 
of  Amber  •,  for  there  is  no  Amber  of  whatever  Colour,  that  is  without  a  vo- 
latile Salt,  upon  which  its  particular  Fragrance  depends  ;  and  the  more  it 
abounds  with  Salt,  the  more  fragrant  you  will  find  it  when  it  is  rubbed.  But 
though  it  is  rafli  to  attempt  to  explain  the  Secrets  of  Nature,  yet  I  will  take 
it  upon  me  to  affirm,  that  the  Salt  of  Amber  is  compofed  moftly  of  the  vitriol 
of  Iron  ;  for  in  die  white  Amber  which  abounds  with  volatile  Salt,  you 
can  evidently  difcover  the  Chalcanthum  both  in  the  Smell  and  Tafte.  But  I 
don't  at  all  attribute  the  Sal  Succini  to  common  Vitriol,  for  it  is  neceffary  that 
the  Vitriol  fliould  be  confiderably  altered,  to  produce  a  volatile  Salt  of  fuch 
fingular  Efficacy.  But  that  the  Pruffian  Vitriol  is  of  a  different  Nature  from 
the  Chalcanthum  or  red  Vitriol  of  other  .Countries,  will  appear  below  from 
its  Analyfis. 

That 


(489) 

That  this  volatile  Salt  is  produced  originally  from  an  Add,  its  Tafte  which 
is  acid,  and  not  unpleafant  neither,  but  almoft  vinous,  declares.  This  grateful 
Acidity  of  the  volatile  Salt  of  Jmher  brings  it  near  to  the  Spirit  of  Vitriol 
of  the  Philofophers  ;  it  is  pungent,  not  at  all  corroding,  and  upon  pouring 
Spiritof  Vitriol  upon  it  neither  effervefces,  nor  is  wafted,  but  being  mixed 
with  the  Spirit  of  Sal  Armoniac,  it  raiies  a  great  many  Air  Bubbles,  and  is 
abibrbed  with  a  hiding  Noife.  This  fubtle,  grateful,  and  volatile  Acidity  of 
the  Salt  of  AmboTy  I  attribute  to  the  Influence  of  the  Bituminous  Exhalations  \ 
in  the  fame  manner  as  Spirits  of  Wine  mixed  with  thofe  of  Nitre  or  of  Salt, 
renders  them  fo  mild,  that  they  are  even  called  fweet.  For  while  the  fub- 
terraneous  Heat  colledbs  the  difperfed  Particles  of  Bitumen  together,  thefc 
Particles  muft  pafs  through  the  Apartments  of  the  Vitriol,  and  in  paffing 
through  thefe  will  carry  2ong  with  them  more  or  lefs  of  die  fubtile  Effluvia 
raifed  by  the  fame  Heat  from  the  Vitriol,  and  convey  them  to  the  Woeif 
Matrix^  where  mixing  their  Seeds  together  as  it  were,  they  produce  Amber 
for  their  Offspring. 

The  reducing  Ambtr  to  a  Powder  is  an  eafier  Operation  again ;  and 
indeed  it  is  no  great  Matter  whether  you  do  it  by  beating  it  in  a  Mortar  only, 
or  grinding  it  afterwards  upon  a  Marble  ;  for  it  will  do  either  Way,  as  we 
may  learn  from  the  Brutes  themfelves,  who  devour  little  Pieces  of  it  greedily, 
as  I  before  obferved.  However,  as  reducing  it  to  a  Powder  will  make  it  mix 
more  eafily  with  the  Animal  Juices,  it  will  be  right  to  prepare  it  in  that  Way 
before  we  give  it.  I  (hould  pals  over  the  Infufion  and  Decodion  of  Amber ^ 
if  thefe  Preparations  of  it  did  not  juftly  claim  a  Place  from  their  being  fo 
eafily  made.  It  is  certain  that  Amber  yields  its  Virtues  to  Wine  by  boiling  ; 
nay,  even  by  Infufion  or  Digeftiion,  you  can  have  a  medicated  Wine  of  Am^ 
her.  The  Effence  or  TinAure  is  prepared  by  pouring  Spiritof  Wine  upon 
the^^^  ;  but  that  which  is  made  with  the  pure  white  Amber  is  not  tinged 
yellow.  Whether  the  Spirit  of  Wine  ought  to  be  ftrong  or  weak  for  this 
Purpofe,  is  I  think  doubtful,  becaufe  the  oily  Particles  of  the  Amber  require 
a  ftrongSpirit  to  extraft  them,  and  the  faline  ones  a  weak  Spirit :  But  Amber 
yields  to  them  both,  and  as  after  (landing  in  Digefiion  for  fome  Time,  the 
Spirit  of  Wine  is  rendered  at  lafl:  more  diluted,  I  think  therefore  that  the 
ftronger  ought  to  be  preferred.  You  will  have  a  better  Tinfture,  if  you  in- 
fiife  the  thin  Shavings  of  Amber  in  Spirit  of  Wine.  Some  add  Oil  of  Tartar 
per  Deliquium,  or  of  the  fixed  Salt,  or  (harpen  the  Spirit  of  Wine  with  thefe, 
chat  the  Spirit  may  extrad  a  TinAure  fooner  and  more  efFeftually,  which  is 
well  enough  judged,  only  theTinfture  by  that  Means  partakes  of  fomething 
foreign.  But  if  you  want  to  extraft  the  Virtues  of  the  Amber  quickly,  and 
to  have  the  Spirit  entirely  faturated  with  it,  the  belt  Way  is  to  difTolve  the 
Amber  by  boiling  it  in  a  Glafs  with  a  long  ^Jeck  ;  you  can  do  it  too  by  Di- 
geiHon,  but  it  requires  a  longer  Time. 

Formerly  they  uied  to  prepare  a  Magiperjef  Amber  by  the  Help  of  an  Ack!, 
which  was  not  worth  thePains ;  for  if  you  want  to  combine  an  Add  with  the 
Powder  of  Amber^  you'll  do  it  much  better  by  rubbing  alone.  The  TinAure 
cxtraAed  with  Spirit  of  Wine,  will  give  a  much  better  Magiftery  \  for  this  is 
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refinous,  nay  the  true  Rcfin  or  only  Part  of  the  Amber  a  very  little  changed 
by  being  intimately  united  with  thediftilled  Spirit  of  Wine. 

Some  bruifed  Fragments  of  the  Foflile  Wood  I  macerated  in  warm  Water, 
the  Lixive  produced  from  it  was  of  a  fweetifh  Tafte,  with  fomcthing  of  that 
of  Allum,  or  rather  of  Steel,  and  at  lad  you  could  be  fenfible  of  fomething 
of  vitriol.     But  upon  infpiflfating  it  in  order  to  make  the  Salt  Cryllallize,  it 
had  more  and  more  of  a  vitriolick  Tafte,   and  the  Cryftals  had  the  fame,  ex- 
cept that  at  firft  they  had  a  little  of  the  Sweetnels  of  Salt  of  Iron  ;  and  I  ob- 
ferved  the  fame  again  upon  repeating  the  Operation.  The  Wood  thus  depri- 
ved of  its  Sak,  I  put  into  a  Retort,  and  with  a  Heat  fo  intenfe  that  the  Frag- 
ments grew  red  within  the  Glals  *,  I  drew  off  all  the  Liquor  from  it,  which 
was  quite  milky,  like  an  Emulflon  of  Almonds,  with  a  fine  Pellicle  at  Top, 
after  (binding  fome  time,  and  Particles  like  Calx  falling  to  the  Bottom  of  it. 
It  had  a  ibrong,  difagreeable,  fulphureous  Smell,  which  fpread  all  over  the 
Room,  but  upon,  putting  your  Nofe  nigher  the  Liquor,  you  could  finell 
fomething  of  Amber ^  not  indeed  of  the  fragrant  Amber  itfelf,  or  the  Oil,  but 
of  the  Phlegm  that  remains  in  the  Retort  after  Diftillation.     The  Tafte 
likewife  refembled  that  of  the  Phlegm,  fmoaky  from  the  Empyreuma,  and 
fomething  of  a  fowerifh  Saltnefs.     The  milky  Colour  of  the  Liquor  difap- 
]>eared  after  awhile,  leaving  however  the  fat  Palliate  behind  it.     I  diftilled  a 
Part  of  this  Liquor  again,  to  try  if  I  could  obtain  any  volatile  Salt  and  purer 
Drops  of  Oil  from  it.     But  there  was  no  volatile  Salt  afcended,  the  oily 
Particles  however  fwimming  at  Top  were  more  fubtile,  and  did  not  cohere 
as  before  in  the  Form  of  a  Pellicle.    There  were  likewife  fome  fell  to  the  Bot- 
tom like  pellucid  little  Globes,  of  a  fiery  Amber  Colour.    A  fmall  Portion  of 
the  Oil,  viz.  a  few  Drops  from  a  Pound  of  the  Liquor,  entirely  refembled 
the  Oleum  Petrae  both  in  Tafte  and  Smell.    But  the  little  Globules  which  ap» 
peared  refinous  in  the  Bottom  of  the  Veftel,  updn  being  gently  fhaken  muced 
with  the  Liquor.    The  limy  Particles  were  produced  from  the  finer  earthy 
Portion  forced  upwards  by  the  Fire. 

The  Wood  when  taken  out  of  the  Retort  was  of  a  rufty  Colour,  exhaled 
a  great  deal  of  Sulphur,  fet  on  Fire  burnt  like  Fewel,  and  had  its  Surface 
gently  fprinkled  over  with  a  fine  red  Duft. 

I  expofed  it  to  the  Fire  for  three  Hours  in  a  Crucible,  and  after  it  was  cold 
it  was  likewife  covered  with  a  fine  Duft  like  Cinnabar :  Upon  holding  a 
Caftdle  to  it,  it  did  not  catch  Fire  fo  readily  as  before,  neither  dkl  it  keep  it 
long,  nor  burn  like  Fewel,  but  it  fmeit  like  golden  ^ilphur,  and  tafted  like 
it  too  when  it  was  chewed.  When  it  was  kindled  it  exhaled  lefs  Sulphur  than 
that  which  was  left  in  the  Retort,  and  was  of  a  brighter  Luftre.  I  put  it 
afreih  into  a  Crucible  for  upwards  cH  nine  Hours,  and  then  it  could  not  be 
kindled  any  more,  but  like  c^artb  Fkx  appeared  white  after  having  been  burnt^ 
and  fmelt  nothing  of  Sulphur.  The  Colour  of  it  after  remaining  fo  long  in 
,the  Qrucible,  from  grayiln  became  partly  wl^te,  and  partly  fplendid  ;  and 
when  citamtned  with  the  He)p  of  a  Microfcope,  fome  Parts  of  it  apjpeared 
formed  like  Scoria,  fome  like  Chfy/ocpUaj  and  fome  hkeCa/»r.  I  czpoled  th^ 
Wood  after  it  waa  ftifficiently  burnt,  teiied  i^th  thtGiill^fGUfs^  to  a  nek 
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ng  Heat,  and  they  eafily  run  together  into  a  Mafs,  which  afterwards  (hewed 
ittle  Grains  of  Regulus  of  Iron  difperfed  through  it.  But  as  I  was  trying  to 
unite  thefe  little  Grains  by  a  ftronger  Heat  into  one  Body,  the  Mafs  melting 
with  the  Regulus,  from  black  became  fplendid,  and  at  laft  turned  into 
Glafs. 

The  native  Vitriol^  both  that  rcfcmbling  the  Eartb-Flax^  and  the  other 
which  melted,  being  rubbed  with  Iron,  difcovered  itfelf  to  be  combined  not 
with  Copper,  but  with  Iron,  for  it  leaves  no  Rednefs,  which  is  a  Sign  of 
Copper  behind  it.  The  fame  is  confirmed  by  that  refembling  £arth4**lax 
after  it  is  diflblved  and  formed  into  Cryftals ;  for  diere  is  a  fweetifti  and 
plain  Tafte  of  Iron  to  be  perceived  in  it  at  firft,  Aich  as  you  find  in  the  Salt 
or  Cryftals  of  Iron  ;  but  not  thofe  that  are  produced  at  Gqfiar.  But  I  firft 
cleared  the  Solution  by  pouring  Urine  to  it,  and  the  Peaces  being  removed^ 
there  was  colle6ted  a  flaKy  Earth  in  them,  and  the  remaining  Liquor  yielded 
Cryftals  of  almoft  a  Sappbarine  Colour,  with  very  unequal  Angles.  But  from 
the  Solution  infpiflated  and  afterwards  filtrated  and  evaporated,  there  is  pro* 
duced  a  white  Oil,  which  being  put  into  an  armed  Retort,  and  expofed  to  the 
Heat  of  a  Baker's  Oven  not  too  violent,  in  twenty-four  Hours  it  throws  ofif 
an  excellent  Oil  of  Vitriol,  fuch  as  is  commonly  prepared  in  the  Shops  from 
theOil  of  Steel  I  could  difcover,  by  the  Help  of  a  Microfcope,  a  great  deal  of 
that  Oil  ftill  concealed  in  theCokothar,  whence  it  appears  how  you  are  to  un* 
derftand  Oils  behig  regenerated  in  Colcothar  expoied  togthe  Air. 

That  the  Cortical  Earth  is  of  the  fame  Nature  with  the  F(^e  Wood,  ap- 
peared from  examining  it  by  the  Help  of  the  Fire.  It  required  to  be  gently 
toafted,  before  I  could  extrad  any  Thing  metallick  out  of  it,  although  what 
I  did  get  at  laft,  was  but  very  fmall.  From  the  Blue  Qay  fome  time  ago  by 
Diftiliing,  I  obtained  a  volatile  ^Spirit  that  had  the  Smell  of  Sulphur  and  fom&* 
thing  of  Bitumen  fwimming  at  Top.  But  the  yellow  Earth  I  faid  before  incli- 
ned to  Iron  with  fomething  of  Vitriol  too,  as  is  manifeft  both  fit>m  its  Tafb 
and  Smell. 

This  Treasure  of  Jmber  was  formerly  laid  up  in  the  royal  Treafury  by 
the  Kings ^  who  held  the  Grounds  which  produce  it,  of  the  Ambir^atberers^ 
that  they  might  equal  other  Princes  in  their  Munificence.  SoUnus^  King  of 
Gemumy  (here  Prujia  is  to  be  underftood,  for  Germany  was  never  fo  produc- 
tive of  Jmher)  fent  a  Prefent  of  thirteen  tboufand  Pound  Weight  of  it  to 
Nero^  not  gathered  in  one  Year,  but  coUe&ed  in  a  great  many.  It  was  ap- 
propriated to  the  Regalia  of  the  Order  of  the  Qrudgerij  the  Bilhop  of  Sam- 
ma  being  allowed  to  have  fome  Share  in  it,  and  it  was  gathered  by  publick 
Authority,  with  fevere  Laws  againft  thofe  who  Aould  fteal  or  embezzle  it. 
When  the  States  revolted,  the  Revenue  of  Amber  being  therebv  very 
much  leflened,  the  Treafury  of  the  above  Order  was  conuderably  hurt  by 
it^  though  they  did  all  that  they  could  to  get  the  entire  Pofleflton  of  it. 
iUter  the  Crucigerij  the  Dukes  of  Ptuffia  were  at  a  vaft  deal  of  Pains  to  fe- 
pantte  the  Amber  4om  the  Revenue.  The  Annab  of  that  Country  give  a 
better  Account  of  the  Affair,  than  I  can  pretend  to  do  here :  They  men- 
tion thePeafants  upon  the  Sudavian  Shore  being  appointed  for  this  Office,  to 
wliich  were  added  others  out  of  the  Diftri&s  of  Scbagen  and  Fifcbaufen.- 
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They  have  no  fet  Days  for  working,  but  whenever  they  obferve  a  proper 
Time  for  gathering  it,  they  keep  to  it  Night  and  Day,  in  Winter  as  well 
as  in  Summer.  They  have  a  Salary  allowed  them,  a  Houfe  with  a  little 
Farm,  and  are  free  from  all  Taxes,  and  have  a  Meafure  of  Salt  for  every 
Meafure  of  Amber  which  they  gather  or  fifh  up  \  and  for  the  Overplus  of 
ihtfoffiU  Amber^  they  are  paid  in  ready  Money.  The  Crucigeri  called  him 
who  had  the  Overfeeing  ot  the  Amber ^  the  Lord  of  the  Amber  ;  and  in  fome 
Places  that  Care  fell  likewife  upon  the  Commanders.  Under  Albert  they 
were  called  more  frequently  Mafters^  and  afterwards  Lord  Chamberlains,  be- 
ing always  Knights.  At  prefent  the  Governor  of  the  Diftrid  of  Fifcbaufat 
JJ*^  takes  a  Part  of  this  Office,  and  the  Director  of  the  ^Feloni  another,  togedicr 
with  a  particular  Surveyor  of  the  Coaft.  Under  the  Surveyor  there  ait 
Horfemen  always  ready  to  guard  the  Coaft  \  and  to  thofe  ar^  added  Foot, 
who  take  it  in  Turns  with  the  Horfe,  and  fometimes  fupply  their  Place, 
when  there  is  occafion. 

The  Surveyor's  Bufinefs  is  to  ^ve  out  Orders  what  they  are  to  do,  to  re- 
ceive the  Amber ,  tranfmit  it  to  KmHgJbergy  prevent  its  being  ftole,  to 
judge  of  what  Places  are  difcovered,  and  to  jpreferve  inviolably  the  Kng's 
Right  and  Authority :  It  is  his  BuGnefs  likewife  to  diftribute  Salt  to  the  Pea- 
fants.  The  Horfe  and  Foot  rule  and  run  about  the  Shore  in  the  Day  Time, 
le&  any  body  fliould  ileal  the  Amber:  They  likewife  obferve  the  proper  Sea- 
fons,  and  convene  {he  Peafants  to  gather  and  dig  the  Amber^  and  re- 
ceive it  at  their  Hands.  None  of  the  Peafants  are  allowed  to  carry  home 
the  Amber^  but  they  deliver  it  to  one  of  the  Horfemen,  or  fome  other  Pcr- 
fon  who  is  intruded  with  it ;  but  that  which  is  gathered  upon  the  Coaft 
of  Pilau  and  New  Neringia^  is  taken  ofiF  their  Hands,  by  the  Clerk  of  the 
Fekns,  If  they  happen,  for  Want  of  Time,  to  have  gathered  only  a  fmall 
Quantity,  they  are  allowed  to  carry  it  home  *,  but  then  they  return  it  next 
Morning  with  an  Oath.  While  they  are  fifhing  and  digging,  they  have  a 
Bag  tied  about  their  Necks,  into  which  they  put  the  Amber j  and  whoever 
hides  any  of  it  about  his  Cloaths,  is  reckoned  guilty  of  Theft.  After  it  is 
received  from  the  Peafants,  it  is  put  into  the  Plands  of  the  Surveyor^  who 
lays  it  up  in  the  Amber  fTare^baufe  at  Koningjberg^  and  it  is  divided  and  fold 
in  Prefence  of  the  Direilor  of  the  Felons.  Formerly  there  were  feveral  Am- 
ber fTare-boufes  at  Locbftet^  Dirfcbkeim^  Memmel^  and  Germow^  and  each  of 
them  had  an  Overfeer. 

Without  the  Shores,  whatever  Amber  is  found  in  the  Territories  of  the 
Crown,  is  given  in  to  the  Governors  of  thefe  Diftrifts,  and  that  in  the  pri- 
vate Funds,  which  cannot  be  lawfully  claimed  by  fome  Mailer,  muft  oe- 
ceflarly  likewife  go  to  the  Revenue ;  but  hitherto  I  don't  remember,  that 
thefe  Funds  have  had  any  confiderable  Quantity  of  Amber. 

The  gathering  of  Amber  at  one  Time  belonged  to  private  Perfons,  for  which 
they  had  an  annual  Allowance  of  ten  or  twelve  thoufand  Dollars,  belides 
what  was  allowed  for  the  Expence  of  the  Peafants :  But  there  came  more 
Profit  from  it^into  the  Treafury,  after  it  came  not  only  to  be  gathered,   but 
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fold  by  publick  Aurhoritj,  a  certain  Price  being  put  upon  each  Kind  of  it, 
according  to  Mixture. 

The  unpolifhed  Jmber  is  valued  according  to  the  Size  and  Kind  of  the 
Pieces  \  the  capital  ones  (Haubt  Stuck)  weighing  Ipmc  Ouifces,  come  the 
deareft ;  thofe  which  are  fit  for  turning  (Duify)  about  the  Size  of  one's  Palm, 
are  of  lefs  Value  i  and  the  fmalleft  Pieces  (Kraufis)  are  the  leaft  valued  of 
all  i  but  Pieces  of  fome  Pounds  Weight  have  no  certain  Valuation.  The 
.  Purity  and  Finencfs  of  Colour  enhanlcs  the  Value  j  the  impure  (Diblue)  is 
the  chcapeft,  and  the  Milk-white  the  deareft. 

The  Merchants  of  Lubeck  and  Stolpen  firft  rivalled  the  Crucigeri  in  the 
Commerce  of  Amber  \  and  afterwards  thofe  of  Dantzick  and  Koningjberg.  At 
prefent  the  Merchants  of  Dantzick  have  the  chief  Profit  of  it,  after  getting 
into  their  Hands  the  Prujfian  Jmber ^  and  the  Company  of  Amber-Turners 
upon  the  Coaft  of  Neringia.  The  crude  Amber  is  fold  at  a  great  Price  to 
the  eaftem  People,  and  the  Armenians  and  Perfians  ufed  formerly  to  tranf- 
port  it  from  Komngfberg^  to  the  no  fmall  Profit  of  the  Inhabitants.  But 
the  Art  of  turning  Amber  is  ftill  more  profitable,  being  cut  into  various 
Figures  engraved,  or  Bodies  inclofed  in  it,  fo  as  to  be  reckoned  amongft  the 
moft  precious  Workmanfhip.  It  increafes  the  Value  much,  if  it  is  made 
of  one  entire  Piece,  if  the  Colours  of  it  are  very  fine,  and  the  rareft  Colours 
of  Nature  are  fuperadded. 

I  was  the  firft  who  advifed  them  to  imiute  the  French  and  Italians^  who 
form  the  Amber  very  dextroufly  into  Figures  of  Things  and  Animals  ;  and 
it  would  have  fuccecded,  had  the  Sovereign  given  Orders  about  it,  and  they 
had  the  Liberty  of  picking  out  the  checquered  and  mofaick  Pieces  which 
are  fit  for  the  Purpofe  \  for  opaque  Colours  which  are  propereft  for  that, 
rarely  occur  in  Amber.  And  not  only  the  Art  of  Tumingy  but  that  of 
Pharmacy  mi^t  be  improved  and  enriched  by  Amher^  feeing  your  itinerant 
Quacks  get  fo  much  Money  by  adulterated  Oils  and  Balfams  of  Amber.  Be- 
£oes,  it  is  of  very  great  Ufe  in  vamijhing^  and  nothing  inferior  to  Lac^  if 
rightly  prepared.  The  Dyers  of  Skins  too,  eipecially  the  Jews  and  Ruffians^ 
m^e  Ufe  of  it  \  fo  that  from  this  Branch  likewife  the  Value  of  Amber  may 
be  enhanced. 

LXV.  I  lately  received  from  one  that  liveth  on  the  fide  of  the  Baliick  Sea^  ^/^\JZ 
a  Piece  of  Amber j  which  is  fo  foft  that  I  printed  my  Seal  on  it.  It  isyeUomJbM.iuJSt 
as  moft  Amber  is,  tranfparent  and  burning  as  other  Amber^  but  its  Scent  ■••^•*^ 
ftronger,  as  if  it  were  a  kind  of  glutinous  Bitumen ;  and  yet  it  hath  been  caft 
up  from  the  Sea  this  Year,  and  was  found  among  other  Pieces.   A  very  cre- 
dible Perfon  related  at  the  fame  time,  that  he  had  been  Mafter  of  a  fmall 
Piece  of  Amber j  foft  on  one  fide,  and  very  hard  on  the  other,  wherein  lay 
buried  a  Fly. 

That  Kind  of  Amber^  which  yields  to  the  Impreflion  of  a  Seal,  is  de-  •.66/Mt3 
fervedly  reckoned  amongft  the  rareft  of  all  found  with  us ;  for  except  thofe 
two  Pieces  which  I  have  got  by  me,  I  have  never  in  aJl  my  Life  teen  the 
leaft  Bit  of  it,  though  I  have  been  fearching  after  it  very  alliduoufly  for  a 
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great  many  Years  bypaft  5  and  I  queftion  very  much,  if  ever  I  (hall  be 
able  to  find  a  Piece  of  it,  that  is  foft  on  one  Side,  and  very  hard  on  the 

other. 

Z'^'hMr'.     ^^V^-  ^^  ^^^^^  ^^^^^  ^PO*^  ^^^  ^"'^^  Poifonous  Sea  near  Dantzickj  in- 

Kirby.1r.83.*  formed  me,  that  2  or  3  Years  ago  fifliing  in  this  Sea,  his  Net  brought  up  a 

^s^ilpu,*  confiderable  large  Piece  of  white  AnAer^  which  was  a  Rarity  he  preSnted  10 

\  xxui.    one  of  the  chief  Fathers  of  the  Olives  Abby,  to  which  the  Sea  belongs.  Now 

fince  this  Sea  lies  high,  and  about  3  Gertnan  Miles  diftmt  from  the  Ocean  ; 

and  fince  alfo  the  neighbouring  Woods,  that  bear  none  but  highly  refinqus 

Trees,  cannot  be  reafonably  laid  to  furnifti  fuch  Anber^  that  Conjefture, 

whith  imports  that  jinber  is  a  Bituminous  Fluid  Suhftance^  hardened  by  the 

Aqua-aerial  Particles  upon  it,  may  receive  fome  Confirnuition  from  this 

Account, 

"ui^wU  LXVII.  Having  Occafion  in  July  1674,  to  view  certain  FofTiIs,  (which  I 
simet^  had  difpofed  into  divers  Drawers  in  a  Cabinet  made  of  Barbadoes  Cedar^  I 
^p^nlhk  ^obferved  many  of  the  Stones  in  every  Drawer,  and  fome  were  lapped  up  in 
R9fim ;  hjf  Papers)  to  be  thick  covered  over  with  a  liquid  Rofin,  like  Venus  TurpCH- 
^',^^^./m^  J  though  after  diligent  Search,  there  appeared  no  manner  of  Exudation 
in  any  Part  of  the  Cabinet. 

Of  the  many  forts  of  Stones  I  there  had,  divers  efcaped,  but  not  any  of 
the  Hematites  kind  5  having  therein  Manganes^  Sciftosy  Botryades^  &c.  which 
were  all  deeply  concerned,  and  amongft  perhaps  500  Pieces  of  the  AfiroUu 
here  and  there  one  or  two  in  an  Apartment,  and  fometimes  more  were  feized, 
and  the  reft  dry  •,  as  it  fares  with  People  in  the  time  of  the  Plague  in  one 
and  the  fame  Houfe.  I  farther  obferved  that  Stones  of  a  foft  and  open 
Grain,  as  well  as  thofe  of  a  hard  and  poliflied  Superficies,  were  concerned 
in  a  manner  alike. 

It  is  certain,  that  the  whole  Body  of  the  "TurpenttHt  of  the  Cedar-IFoodym 
carried  forth  into  the  Air,  and  floating  therein,  was  again  condenfed  into 
its  own  proper  Form  upon  thefe  Stones.  This  makes  it  more  than  proba- 
ble, that  odoriferous  Bodies  emit  and  fpend  their  very  Subftance.  Thus 
Camfhire  is  faid,  if  not  well  fecured,  touUy  to  fly  away.  Again,  it  is  hence 
evident,  that  there  is  great  Difference  betwixt  the  Diftillation  of  Vegetable 
Juices,  and  the  Emifllon  of  Effluviums,  or  this  natural  Diftillation :  That 
really  feparating  and  dividing  the  Subftance  inte  different  Parts ;  but  this 
carrying  out  the  whole  entirely  and  unaltered  in  its  Nature; 

tf^HaJ^^    LXVIII.  Not  only  Amber  and  the  Agate  Stone  attrad  fmall  Bodies,  but 

5LrV.j'V  alfo  the  Adamant ^  Sapphire^  Carbuncle y  the  Iris  Gemj  the  OpaU  Amethyfij  the 

^l^^'/alfe  Diamondy .  BriftoUStoney.  Beryl  and  Cryftal ;  fp  likewife  the  Jacinthy  Gra- 

*^    *  natey  the  Bohemian  Stoney  Glafsy  and  Preparations  of  Glafs  and  Cryjlal-y  falfe 

Gemsy  Glafs  of  Antimony  and  tead^  all  the  Bitumens  of  the  PitSy  the  Lynx- 

Stoney  Sulphury  Mdflicky  SeaUng-Wa>!  of  Gum  Lat^  hard  Rojin^  Arfenick^  but 

Weakly,  and  in  dry  Weather  Sal-Gemy  Italky  ^iid  Rocb-Allum. 
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LXIX.  I.  The  fevcral  Trials  and  Obfcrvations  of  my  own  about  Amher^  ^"v^J^* 
greece  having  long  kept  me  from  acquicfcing  either  in  the  vulgar  Opinions,  or  Pr«*S%»'' 
thofe  of  fome  learned  Men  concerning  it  5  yet  I  confefs,  my  Experiments  did  2;,;^""^ 
much  lefs  difcover  what  it  is,  than  the  following  Paper  has  done,  in  cafe  wc  Rra^ie,  n. 
may  fafely  and  intirely  give  Credit  to  its  Information^  and  that  it  reach  to  all  ^^•'*  ^"'* 
kinds  of  jMftrgreea.     And  probably  you  will  be  invited  to  look  upon  this 
Account,  tho'  not  as  complear,  yet  as  very  lincere,  and  on  that  fcore  credible, 
if  you  confider,  that  this  was  not  written  by  a  Pbilofopber  to  broach  a  Para- 
dox, or  ferve  an  Hypothcfis,  but  by  a  Merchant  or  Faltor  for  his  Superiors, 
to  give  them  an  Account  of  a  Matter  of  Fa6t ;  and  that  this  PafTage  is  ex- 
tant in  an  Autbentick  Journal^  wherein  the  Affairs  of  the  Dutch  and  India 
Cmpamy  were  by  publick  Order  from  time  to  time  regiftered  at  their  chief 
Colony  Bataviaj  which  was  lately  taken  in  a  Dutch  Eaji-lndian  Prize,  And 
it  appears  by  the  Paper  itfelf,  that  the  Relation  was  not  looked  upon  as  a 
doubtful  thing,  but  as  a  thing  from  which  a  praAical  Way  may  be  deduced 
to  make  this  Difcovcry  cafily  Lucriferous  to  the  Dutch  Company. 

**  Ambergreece  (fays  the  journalift.  Mar,  i.  1672.)  is  not  the  Scum  or  Ex- 
"  crement  ^tbelVbaky  iSc.  but  it  ijfues  out  of  the  Root  of  a  TreCy  which  Tree 
"  bow  far  foever  it  fiands  on  the  Land^  always  Jhoots  forth  its  Roots  towards  the 
**  Sea^  feeking  the  JVarmtb  of  it,  thereby  to  deliver  thefatteji  Gum  that  comes 
**  out  of  it :  Which  Tree  otherwife  by  its  copious  Fatenefs  might  be  burnt  and 
"  deftroyed.  Where-ever  that  fat  Gum  isfhot  into  the  Sea^  it  isfo  tough^  that 
«*  it  is  not  eajily  broken  from  the  Root^  unlefs  its  own  Weighty  and  the  Working 
^^  of  the  warm  Sea  doth  itj  and  it  floats  on  the  Sea, 

*'  There  was  found  by  a  Soldier  i  of  a  Pounds  and  by  the  Chiefs  two  Pieces 
"  weighing  5  Pounds.  If  you  plant  the  Trees  where  the  Stream  fets  to  the  Sbore^ 
*•  then  the  Stream  will  caft  it  up  to  a  great  Advantage.^* 

2.  An  ignorant  Fellow  in  Jamaica^  about  two  Years  ago,  found   150  AnAnimi 
Pound  Weight  of  Ambergreece  daftied  on  the  Shore,  at  a  Place  in  thefe  Parts  j^'jwf Rot. 
called  Ambergreece- Pointy  yfhtrt  i\it  Spaniards  com^  ufually  once  a  Year  to  Twdwty, ». 
kx>k  for  it.    This  vaft  Quantity  was  divided  into  two  Parts  -,  fuppofed  by  •^■•^•7»«» 
Rolling  and  Tumbling  in  the  Sea.     This  Man  tells  me,  that  it  is  produced 
fromf  a  Creature,  as  Honey  or  Silk,    And  I  faw  ip  fundry  Places  of  this 
Body,  the  Beaks,  Wings,  and  Part  of  the  Body  of  the  Creature,  which 
I  preferved  fome  time  by  mc.    He  adds.   That  he   has  feen  the  Crea- . 
tures  alive,  and  believes  they  fwarm  as  Bees,  on  the  Sea-Shore,  or  in  the 
Sea. 

LXX.  !•  S.  Boccone  having  been  prefent  at   the  CoraUFiJbing^   in  thc^^«^- 
Channel  of  Miffina,  which  feparates  Calabria  from  Sicily y  relates  in  a  Letter  j^T^.Boc-' 
of  his,  written  on  that  Subject  to  Signior  Marcbetti  at  Pifa^  thkt  before  the  f^*  J*  9> 
Caral'Fiftars  drew  their  Nets  out  of  the  Water,  he  immerfed  his  Hand  and     '^  * 
Arm  into  the  Sea,  to  feel  whether  the  Coral  was  foft  under  the  Water,  be- 
ibffc  it  was  diavn  up  in  the  Air>  and  found  k  altogether  hanl,  except  the 

round 
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round  End,  which  having  been  bruifed  with  his  Nails,  he  found  it  made 
up  of  5  or  6  little  Cells,  full  of  a  white  and  fomewhsut  mucilaginous  La* 
ouor,  refembling  that  milky  Juice,  found  in  Summer  in  the  long  Cods  of 
die  Herb  called  Fluvialis  Pifiana  FoUis  Denticulatis^  fpoken  of  by  John  Bam* 
binus. 

This  CaralUm  Juice  he  calls  L^fir,  becaufe,  having  tafted  it  himfelf,  as  well 
as  the  Mariners  did,  they  always  found  it  of  a  (harp  and  aftringent  Tafte, 
in  fuch  Pieces  as  they  came  recently  out  of  the  Sea  \  thofe  that  are  dried, 
l(^ng  that  part  of  the  Tafte  which  is  acrimonious,  and  retaining  only  that 
which  is  aftringent :    Which  Change  of  Tafte  he  affirms  to  be  made   in 
about  6  Hours  after  the  Coral  hath  been  drawn  up  ;  in  which  time  alfo,  the 
faid  Leven^  that  is  inclofed  in  the  Pores  is  dried,  and  hath  changed  its  Co- 
lour.    He  inclines  ftrongly  to  the  Opinion  of  thofe  who  conceive,  that  the 
bng  Concoftion  of  the  Ferment  fixes  the  Parts,  and  produces  tt^  red  G^- 
hur^  efpecially  being  near  to  the  bard  Coral^  and  the  red  VermlUim^  which 
furrounds  it. 
j?/ Af.0oi-     2.  M«  Guifonj  is  of  Opinion,  that  Goral  is  fo  far  from  being  a  Plant,  that 
eluQ.^'  ^  ^^  ^  ^  ^^^  Mineral  compokd  of  much  SaUj  and  a  little  Eartb ;  and  that  it  is 
formed  into  that  Subftance  by  a  Participation  of  divers  SaltSj  that  enfues  up- 
on the  Encounter  of  the  Eartb  with  thofe  Salts  \  after  die  manner  of  the 
known  Metallick  Tree^  which,  in  a  very  little  time,  is  formed,  and  increafed 
by  the  Settling  and  Combination  of  Mercury  and  Silver^  diftblved   in  j^ui 
Fortis^  and  afterwards  caft  into  common  Water  ;  the  Parts  of  this  Minerd 
and  Metal  joining  themfelves  one  to  another.     Which  thing  alio  happens 
in  iomt  fukterraneous  Grotto^ s^  where,  by  a  continual  and  long  Fall  of  Water, 
drops  many  forts  of  Figures,  and  amongft  them  Shapes  of  little  Trees  are 
formed.     This  Sentiment  he  confirms,  by  alledging,  that  he  can  fliew  a  Salt 
of  Coral^  which  being  caft  into  Water,  and  there  diflblved,  upon  the  Eva- 
poration of  that  Water  by  a  gentle  Heat,  is  prefently  coagulated,  and  con- 
verted into  ftore  of  fmall  Sticks,  refembling  a  little  Foreft. 

Trochitteas  LXXI.  I.  Tht  St oncs  figured  like  Plants^  which  Jgricola  calls  Trodnt^^ 
?J2JJ**^  and  the  compound  ones  £ir/r^rW',  we  mEngli/h^  St.CutberJ^s  Beads  %  arc  (like 
Dr.  Liiier,  thc  Lafidcs  Judaicai)  of  an  opaque  and  dark-coloured  Spar  ;  tho*  I  have  of 
\\ii^  ^  ^l^cm  from  tome  Parts  of  England^  of  zwbiteSpar  or  Cawke^  as  our  Miners 
cali  it.    They  all  break  like  Flinty  polilhed  and  (hining. 

Vinegar^  as  a  Menfiruum^  will  corrrode  and  diflblve  them,  (as  well  as  dl 
Fojftlsj  of  what  Figures  focver)  provided  they  be  broken  into  different  finall 
Grains ;  and  if  the  Bottom  of  the  Veflel  hinder  not,  they  will  be  moved  from 
,   Place  to  Place  by  it. 

The  Figure  of  the  frocbit^  is  cylindrical:  the  utmoft  Round  or  Grck^  (we 
fpeak  of  one  fingle  Joint,  which  Agricola  oXhTrocbitei)  is  in  general  fmooth, 
both  the  flat  Sides  are  thick,  drawn  with  fine  and  fmall  Rays^  firom  a  certain 
Hole  in  the  Middle  to  the  Circumference.  Two,  three,  or  more  of  tbeie 
Trocbitke  joined  together,  make  up  that  other  Stone,  whioh  is  called  Emira- 
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t*»j;  '-'The  trb€hitiey  or  Tthgle  J<antt,  are-fo  fet  46gethrt*i  that  the  Kiys  of 
the  <ine^nter  into  tbc  other  Furfo<vs,  as  in^he  Sutures  pi  the  SkuU.  -  Ftg.  93. 

They  are  found  very  plentifully  in  the  Scars  at  Braugbton  and  Stcck;  Iktle 
Villages  in  Craven.  I  never  met  with  any  much  above  two  Inches  about  j 
o^s  there  are  ^  fnlall  as  the  imalleft  Pin^  and  of  all  Magnitudes  betwixt 
lliofe  Proportioito.  Th^y  -arc^H  broken  Bodies  ;  feme  fliorter  Pieces,  fome 
longer,  and  fome  of  them  indeed  trocbititj  that  is,  but  fingte  Joints;  I  never 
fiound one  intire  Piece  much  above  2  Inches  long,  and  that  very  rately  too; 
in  fome  of  which  long  Pieces,  I  have  reckoned  «b6vc  30  Joints.  And  as 
they  are  all  brokeA  Bodies,  To  are  they  found  dejected,  and  lying  confufedly 
hi^he  Rock  •,  wbirfi,  ■  in  fome  Places;  where  tliey  *re  to  be  had,^  is  as  hard  as 
Marble  5  in  otht'f  Places  fcfft  and'^llh^My  (aS  they  call-  it)  that  is,  rotten,  and 
perilhed  with  the  Wet  and' Air.  And  though  in  fome  Places  they  are  but 
fjpriftkied  here  ^md  -thefre  in  the  Rbck,-  yet  there  are  Whole  Bed^  of  Rock  of 
^aft^  Extent)  whldi'afe  made  up,-  for  the  moft  part^  of  thefe,  and  other  figu- 
ftd  Stones^  z^  Bivalve^  Serpentine^  'fTt^binatej  &c.  as  at  Braugbton, 

As  to  the  Injuries  they  have  received,  in  their  Removal  from  the  natural 
Poftore,  if  hot  Place  of  their  Growth  and  Formation,  they  are  nianifcft ;  for, 
befides  their  being  all  broken  Bodies^  we  find  many  of  them  deprefled  and 
cruflied,  as  it  the  Joint  of  a  hollow  Cane  fliould  be  trod  under  Foot :  Thefe 
Cn^s  being  aii>  rttX  Cracks^  as  -of  a  Stone  or  Glafs.  Again,  Thde  Stones  JPig.  ^u 
coi^fting  of  many  Vertebrit  w  Joints,  they  arc  many  of  them  ftrangcly  di/lo- 
^aied%  Ibmdtimcs  two^  chr^e,  or  more  of  the  Joints  in  a  Piece  are  flipped 
out  of  order,  or  rar^k  t  ftnd  fonietimes  t  whole  Series  of  Joints,  as  when  a 
Pack  of  Crown  Pieces  leans  oUiquely  upon  a  Table.  Farther,  Others  I 
have,  that  arc  twiti^d  like  a  Cord  ;  if  this  pofllbly  may  be  reckoned  among. 
die  .B^uriiS^,  L^y^  Some  have-  their  Joints  indieed  even,  and  in  file^ 
but  are  yet  ftuffed  with  a  foreign  Matter,  as  when  Bricks  are  kid  in 
M^riar.  -  

There  is  great  Variety  as  to  the  Thicknefs  of  die  ^rocbit^t  or  fingle  Joints, 
fiMiie  are  lb  thin,  that  they  are  fcarce  the  full  of  the  24th  Part  of  an  Inch  1 
others^are  a  full  cjuarter  oi  in  Inch  thick:  Of  thefe  latter  I  only  found  at 
S9o€ki  Betwixt  thefe  Extremes,  there  are  Joints  of  all  Meafures  in  divers 
Pieces  1  but  in  one  and  the  fame  Piece,  they  are  moftly  of  an  equal  Thick* 
nefs.  And  there  are  flender  and  fmall  Entrocbij  or  Pieces,  which  have  ai 
thick  Joints  as  the  biggeft  and  iaireft  Pieces. 

There  is  alfo  fome  Difference  in  the  Seams^  or  cJofingof  the  Joints.  Some 
ate  but  feemingly  Jointed,  which  appears  by  this  ^  that  if  they  be  eaten  down 
a  while  in  diftilled  Vinegar^  the  feeming  Sutures  will  vanifh,  as  iif  fome  I 
had  out  of  Staffer dfirircy  from  about  Biresford  upon  the  "Dme:  Others,  and 
all  here  at  Braugbton  and  Stocky  arc  really  jobted,  and  the  Sutures  indented ; 
iRrUch  Indentures  being  from  the  terminating  of  the  Rays,  they  are  more 
fair  or  large,  according  to  the  Difference  of  the  Rays,  but  even,  equal,  and 
|.^;ular. 
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We  have  fiddthat  theutmoft  Circle  is  genendly  flat  apdiimoth,, yet  m^ 
■^  there  many  other  EHSereq^si  to  btt  noted  ^  very  proliiihiyi .  b^OK^Ce  t^  #0 
*   '  Parts  of  different  Species. 

1.  Thdr  Joints  are  of.  cJifflfisnt  Thicjk^^  / 

2.  Qn  rpme  Entrocbiy  betwixt  Suti^re  v^  ^oiov^h  W  die  Middle^  ^f  f^ 
Joint,  are  certain  Knots  in  a  Qrcle  ^  the  Jjointa  tluis.diftii^jLiiihi^  ^e  t^ 
deep  and  large,  andarevery  frcqji5mtat^4^»  ^-.. 

.3«  There  are  likewife  of  theie,.  with  a^  Circle  of  KnoiSf  whiohihtn;^  SMQf 
Knots  befide  on  each  Joints  and  look  ruggef]., . 

4.  Some  with  much  thinner  JointSy  >^k}^  yet  ha^jfi  jC«!!^.of  ^CflpH  jn 
the  Middle  of  each  Joints  and  this  alio  kM3tk9  as  thof.  i^.wen^  aU;09r«r  iftfiotr 
ted  ;  and  thefe  are  found  at  Braugbton^otXyi  as  far  as  I  know^  .  . 

5.  As  fome  have  but.one.Cirgle  of  K^ots^  othetus ^  Icnotfed  all  OYSf:^ 
Joint,  ^nd  rough ;  ib  are  there  fon^  others^  whiah  .bavie  a  Circle  of 'itaCK^r 
Knots  in  the  Middle  of  $ach  J<Hnt,  aod  ^  (^irdefof  l^^:lQQ:eac)^  fi^ib . <A»fe 
adjoining  to  the  Border  or  Verge  of  the  Sniure.  Thi»  l$.bugo  p^^,  m4 
they  are  found  at  Stock.  -/;       '    •   i!  '       . 

6.  Others  betwixt  Sut^i^e  and  $uuire,  Jin.  ;tbe(  Middle ;j;^fea^Joi^  d^ 
with  a  circular  Edge.  . ,  •    .     .  ■ 

7.  A  fmooth  EfUrofbcs^  with  .a  laf^  v^  mi)qh  rifw.^^^oo  the  MidfUe 
,» .^  ,  :.^  of  one  of  the  Joints,  a^d  A  much  fnplier.^n,  ,fbe  l^i4dfe4f^.aQiK)|R.^^^ 

"^    "*  and  that  alternatively. .  .     .*  ?   .»  \  ..:..••. 

8.  The  fame  alter^a^  DiiEIJsrenc^:  tt^  -Joinl^  pnjiy.'liittch  rouadcTvifi^ 
blunt,  and  here  the  Joints  are  vifibly  onetbiqkfsr  t;han  i^i)^r<..      .,  u«  mo 

9.  The  fame  with  altcnjate.  Edge*  knefic^.    j.        ^^vi  •»      .    (»   S-  ! 

10.  A  double  Edge  in  the  M|ddfe  of  Qvisry  jQintc ,  TU|f  iDaJw  ^  JM9» 
look  as  tho'  they  were  exceeding  t^-  and  numefoii8>,biic  indMci^^y«!( 
not  ib.  .     J        '  .      ..     .;....;."/:  M.   •' (! 

1 1.  A  double  Edge  in  the  Middle  of  every  Joint,  knotced  by  IqiKfgiibr 
or,  a?  k  were,  ferraie  Edges.  f  /    ,:     -  ..v.  /  .      >      .  >  ,.i , 

Fig.  92.,  Some  of  the  Piases^of  nfioft,  }fjnpt,aUj.<)iF  thel)iffer€»ce^  rfif&cfe  £fMil 
We  ramous,  hayhig  Ifffs.Branches.  dedocod  from  che:gpqpat:i)r,  and  dwtefnGiir 
out  Order.    Thde  Braviches  ale  <lqep;^rpDd  wMMI^  tb<^i  Sttia,,  j»d  |||f^- 

Fig.  93.  ingicparated»  leave  great  Holes  if>  ^e  ^es  <^  it.  HbcblfUyii  m  thp  J^MB^ 
4>f  the  Bfaopbes,  run  crofs  to  the  Rgy&  of  the  Sqeo^  On  thick  S^m>Me 
fometimes  very  fmall  Branches,  but  nioftlyahe  bi^r  the  SieiB^  tJloltliJiQtotr 
the  Branches.  Some  of  th^fe  Branches  are  tH-anch^;  agi^  vff^l  -^^  noC 
ai^y  of  them  abqve  or)^  Infh  Qntiro,  ^  yet  adhe;ii|g.aild  infate^  iotP^tS^ 
£to9k'<}r  Bole,  and  fqr.  ishe  moft  par>t^o(rai^ve  ^  JcmW  or  twQ*  '^hti^tK^ 
c;hes  ar^  kn^wn.f^oin  the  Scen)^  by  isf^iig  ^  Uttle  ciw^d>  aad  £i»«0twg. 
taperiifg  or  conick. 

We  me^t  but  with  f0w  iPieces  (^befide^  tht  Bfanchesj)  that  «f9r  i)Qtiew3t|P 
cylindrica},  fet&ng  afi^  t^e  Injuries  aboTienaeiirtiooi^a    .4i4Mi;ai|i0i||^!  thoTr 

Fig.  94.  Few,  fome  tapering  at  both  Ends^  and  much  fwellol  in  the  Middle  ^:4(fi^4 
figured  like  a  kind  of  Fruit,  or  Lapis  Jndaicusj  yet  truly  Entrocbi^  and  joih^ 
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cd»  notwitlAandiiig  this  Shape :  Upon  a  ftnall  Stalk  of  two  or  three  Jomts» 
is  fuddenly  ratfbd  an  oval  Bottom,  broken  oflf  alio  at  both  £nds« 
:    To  dieie  we  (hall  add,  what  fecms  to  have  been  SummtateSj  or  FaJHgia  \  Fig.  95. 
l<Mig  and  flender  Pieces,  with  a  little  Button,  hollow  on  the  very  Top  ;  which 
Top  feems  not  t6  have  been  divided  or  broken  off  from  any  thing  elfe. 
-    Tbefe  Hollows  are  Ibmetimes  filled  with  Earth,  and  fometimes  another  En- 
tr^b$s  is  inclofed,  like  a  Pair  of  Screws  \  and  which  is,  as  it  were.  Pith  to  the 
mhef . 

Of  thefe  inward  Enir^chiy  fome  I  have  which  are  tranfparent.  Thefe  Hol- 
lows or  Piths  are  of  different  B^res,  but  moft  are  round  •,  and  yet  there  are 
of  them  in  great  ^plenty  at  Stoek^  whofe  Hollow  in  the  Middle  is  in  the  ele- 
g^  Falhion  of  a  Qin^uefinl%  and  the  Rays  of  the  Joints  of  thefe  Entrocbi^  Fig,  91. 
are  much  deeper  «ndtewer  in  Number,  than  of  any  other  yet  obferved  by 
me.  Thefe  aUb  ans  fmooth  jointed.  This  is  tnoft-  furprizing,  and  I  know 
noc  any  Vegetable  whofe  Pith  »  perforated  in  ftich  a  manner. 

Xtf/fy,  We,  in  thefe  Rocks,  find  certain  rude  Stones  of  the  Bignefsof  IFtf/- 
«tf  J,  wMch  have  mfeny  Impreflions  ofTrocbita  upon  them,  as  though  they  had  Fig.  9^, 
bctn  the  Roots  of  them.  And  when  thefe  have  been  a  little  cleanfed  in  Vinegar^  97,  98. 
dieie  Impreffi&fis  j^)pear  more  than  edfual ;  for  the  Sut^aiice  that  coiven  them 
(if  nott^e  Stones  tbemfelves)  is  Spar,  and  the  Impreflions  are  round  Holes 
with  Raysi  itke  tboft  H^s  which  iire  f^d  above  the  Branches  made  in  the 
Sidea  of  the  Stocky  when  broken  out  from  Aem.    I  have  found  fome  of.   ^  /'  * 
thefft  moft  elegantly  *gured,  indre  and^  compkat  at  Stocky  amongft  very    *      ' 
lAflnv  oAcrs  ftrangely  (battered  and  defaced.  One  is  in  the  Fafhion  of  a  Pine*' 
jffipu^'%t  Ctrntf  ^ith  a  hdloW  Bottoim,  about  the  half  of  an  Inch  deep,  and 
a^  much  oVer  alt  the  Bottom :  On  the  very  Top  is  the  round  Figure  of  an 
Enir^bos  l)roken  off  ^  rouiid  about  the  Bottom,  or  Bafis,  are  five  fingle 
F«A  at  equd  Diftainces^  in  the  Figure  of  Crefcents.  The  Stone  is  incruftate, 
Of  made  up  of  angular  Plates,  viz.  The  Bottom  is  compofed  of  5  Plates,  which  . 
we  call  Feet  j  the  Middle  of  the  Stone  of  5  other  Plates,  all  of  a  fexangular 
Rgufi  %  and  the  Top,  Stone.    All  other  Plates  are  fmooth  on  the  outfide. 

Another  is  mudh  iofter  the  iknie  pyraniidal  Fafhlon ;  the  Bottom  Convex, 
about  an  Inch  and  quarter  over;  on  the  Top  is  the  lively  Impreffion  of  an    ;.   "'   '^ 
jEiflf'^i^af  broken ^,  ot t^hei  z  Tr$cbiks  ytt  remaining;  round  the  Bafiif    ;^'.^.'i  • 
ape  5  double  Paints  or  Feet  at  equal  Diftances,  all  broken  off,  and  fome-  ♦  v 

what  m  the  Figure  of  Crefcents.    This  Stone  is  alfo  incruftate,  or  covered 
with  fexangular  Plates^  ^hieh  are  rough. 

Of  tht^  Jfgured  Pkies-j  I  find  great  Variety  m  tlie  Rocks,  broken  off,  and 
heaped  toge^r  in  great  Coitfiifion,  which  yet  manifeftfy  belong  to  th#abov^ 
defcribed  Stones.  Some*  of- the  faireft  of  them,  at  Brangbton  and  Stocky  are 
Pentagmws^  and  as  broad  as  my  Thumb-Nail,  hollow  on^he  fide  like  a  Difli  i 
convex  on  the  other  fide,  where  are  certain  eminent  Knots  about  the  twg^' 
nefe  of^  fnliall  Pin^s  Heitd^  fet  in  akind  of  fquttre  Ordcfp  t  This  Plate  is  fbme-i 
whifr  thin  at  the  E^es,  and  yet  Hunt. '  Others  «re'  Pehfagonaus^  and  fome-* 
what  convex  above,  but  not  hoHow  underneath,  and  without  thefe  eminent 
Knots  -,  the^Edges^as  -Ain  as  of  ^  Kmfe^*  «nd  fearp.-    Others^  of  thefe  PenM^ 
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gsfsp^  Plates-arc  cpnv^sx  oir  one  fide,.  ^  fonKstAat  |i©H<^ -(m  jdierochiini 
thick- cdgecjf:ppc  (^  tli»$w;Srcies  pnly  is  ii^d«^ted  ;  th^  ihdentcxi  Sidt  is  cv^t 
.  ,  ,  -  the  thinoeft,  and  the  Stoiie  is  molt  iWp^d  towards  that  Sidc«  Noit^  Thac 
there  are  many  amongft  thcfe  laft  indentcd.fcrts  ^f  Platcis,  ?¥hich  arc  chaiv* 
nelled  on  the  concave  Side,  and  otherwife  notched.  One  of.thefe  P^ntaganous 
Plates^  from  Wamford-bridge  \n  Noribamptimjbiriy  has  one  of  the  5  Sides  thick 
indented ;  the  convex  Part  has  in  t[ie  middle  a  raifed  Umh^  iike  fome  anticot 
Shields,  and  round  about  the  Sides  a  Lift  of  fmaUer  Ssudsi  and  fomeirom 
Bugthorp^  under  the  JVcolds  \n  Tork/bire^  are  much  like  this* 

The  Sexangukr  PlaUs  are  fmall^^  lave  here  and  there  ooe.    Some  of  them 
are  a  little  hollow  on  the  one  Side,  and  convex  on  the  other,  havii^  the  c^^ 
vex  Side  moit  elegantly  wrought  with  raifed  or  embofied  Work.;  that  is, 
with  an  equilateral  Triangle  beftriding  eachCom^,  and, a  (ingle  right  Line 
in  the  midft  -,  or,  if  yoii  will,  two  Triangles  one  within .  anpther.     Tbefe 
we  found  at  Braugbton-^Scar  on|y.   Others^  which  are  moft  coamoQ  in  thefe 
Rocks,  ftre  a  little  hoUow  on  the  one  Side,  and  convex  on  the  other :  They 
are  for  the  mpft  part  fmoQth  on  the  convex  Side,  or  fcatoous  only  9  tome  are 
much  thicker  than  others,  fome  being  as  thick  as  bro9d,  byit  moft  are/Plate- 
like:   the  Sides  are  very  unequal,  as  in  Cry/UUs\  fometames  five  broader 
Sides,  and  one  very  fmall ;  again,  two  Sides  broad,  andrfour  much  nar- 
rower, and  infinite  other  Differences  as  to  the  Inequality  of  Sides. 
jyjM^.Rar,      2.  'Tis  fti;ange  that  thefe  msdn  Stems  ihould  be  Qf  equal  B^gnefs  firom  the 
ik  p.  6190.  ^pp  (Q  ^  Bottom,  and  not  at  all  tapering,  if  they  be  indeed  the  Bodies  of 
Rock'Plants.    Ther^  are  found  in  Malta  certain  Stones,  called  St.  Pm^%  B^h 
toons^  which,  I  fuppofe,  were  originally  a  fort  of  Rock-PlantJ^  like  fmall  ibag« 
ged  Sticks,  but  without  any  Joints  \  the  Trunks  whereof  ^  diminifli  acoord- 
iog  to  the  Proportion  of  other  Plants,  after  their  putting  forth  of  thor  jBmii- 
cbes.    Thok  Roots^  which,  you  hav^  obferved,  are  a  good  Argument,  tfaitt 
thefe  Stones  were  originally  Pieces  of  Vegetables.    Who  knows  but  there 
may  be  fuch  Bodies  growing  on  the  fubmarin^  Racks  at  this  Day,  and.  that  th» 
Fifhers  for  Coral  may  find  of  them  3  tho'  being  of  np  Ufe,  they  oegleA  and 
caft  them  away.    Certain  it  is,  there  is  a  fort  of  C^r^/ jointed. 
j>  Aft-.  J.    ^    3 .  All  the  frocbyta  and  Entrocbij  defcribed .  by  Pr.;  Ufier^  are  foMnd  in  Me^ 
J^^^^l    dip-Hills^  except  that  figured  like  a  Fruit,  and  my  Obfervations  generally 
IH-  '       agree. with  his.     But  I  may  add,  that  I  find  evep  the  Joints  of  Ibmeof  chofe 
.^r^fCi&i,  which  fweU  in.  the  middle^  to  be  of  that -Make:  So  that  fuch  aa- 
Entrocbos  Ihews  like  a  Parcel  of  little  Barrels,  fet  o^  on  the  other. 
;  Their  Holhws  are  of  all  Bignejesy  from  a  central  Pointy  to  the  taking  up  of 
flibre^  than  a  thifd  part  of  the  Stone.    Some  of  thefe  Enirocbi  are  fo  hoUow^ 
tha^  there,  is  only  a  thin  Shell  left,,  fmooth  within  and  widiout^  others  have 
f  nly  a  thia^SheU  left,  but  with  Screws  within  and  without,  and  ifionedmea 
A)oth  thefe  are  one  entire  Piece,  with  {eeming  <SM/irr«j;.  Thofe  HoUaws^  like  a 
GnquefoHf  ferm  moit  natural  to  the  Radix^  haying  5  hollow  Stirts  or  Feeiti 
ilTuing  fide- ways  from  it :  And  I  find  in  fome  Pieces  of  Radix* s^  that  alitde 
Furrow  pafies  inwardly  from  each  Foot  to  the  Top  of  the  Stone,  with  Or 
>Bicles;  09,  th^  Qutfide  of  \k^    Befidcs  thefe^  \  have  a  nqpr  Species  of  TroMus 
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and  EmroM^  which  has  6;^  Inkts  in  the  HoflDi|^»  a&  the  la^r  hai  but  5; 
but  wkh  this  Difiievence,  chat.cfaefe  Inlets  terminate  in.  Angks,  fa  that  it  is  a 
'  foxaagukr  HeUou>^  whereas  the  Qnquefod  Inlets*  are  round  as  the  Leaf  is,  and 
not  pointed,  tho*  I  have   feen  even  of  thcfe  with  Iharp  Angles. 

The  Rays  (hooting  from  a  Center ^  muft  of  ncceffity  leave  confkierable  Wide* 
neiies  betwixt  them,  as  they  pafs  towards  the  Circumference^  according  to 
the  Bignefs  thereof:  to  hll  up  thoie  Widenefies,  I  find  that  in  fbme,  betwixt 
'  2  Rays  iffuing  from  the  Center^  a  third  Ray  rifes  about  half-way  on  the  Stone 
from  the  Center,  and  fhoots  to  the  Circumference.     Some  have  their  Rays 
gpntle  widening  from  the  Center  to  the  Circumference;  fome  have  a  Trutdc 
Jtfing  from  the  Center,  which  grows  forked  towards  the  Circumference  ; 
fometimes,  betwixt  thofe  Forks,  there  arifes  a  httie  Ray  near  the  Trunk 
where  the  Forks  join,  which  flioots  to  the  Circumference ;  (but,  Note^  That 
chefe  Differences  are  fcarce  difceraible,  whene  the  Rays  are  fine,  but  with  the 
hdp  of  a  Glafs:)  fome  again  are  rameus^  having  a  Trunk  rifing  from  the 
Center,  with  3,  4,  or  5  Branches  ihoocing  to  the  Circumference  ;  fome  are 
faiooth  half-way  on  the  Stone  from  the  Center^  and  have  a  Cirele  of  imall 
Rays  near  the  Circumference  ;  fome  are  fmooth  without  any  Raysj  thefe  are 
commonly  pretty  thick,  and  are  joined  in  an  Entrocbcs  after  this  manner  : 
One  Iraetnte  a  little  within  the  outward  Circle,  in  the  upper  and  lower  Parts^ 
where  the  Rays  ufe  to  be,  has  round  Inlets  or  Sockets,  pretty  deep,  fo  that 
only  a  thin  Tympanum  hinders,  but  the  Trocbite  would   be  boUow  at  this 
^idenefs  aM  thro'  -,  and  in  the  middle  of  this  Tympanum  there  is  a  Hole,  as 
in  other  Troebitesj  which  is  fometimes  round,   fometimes  like  a  Gnque- 
fml:   The  Trociaites^  that  anfwer  this  on  both  Sides,  have  fmooth  Joints,  (I 
cannot  properly  call  them  Screws^  having  no  Ridges)  which  enter  into  thcfe 
Sockets ;  thofe  Joints  being  hollow  alfo,  and  fo  other  Trochiiest  with  Sockets, 
come  on  upon  thofe  again  to  make  up  the  Entrocbos.    Some  of  thefe  have 
both  Sockets  and  Rays,  fome  have  a  Socket  on  the  one  fide,  and  Rays  on. 
the  other  without  a  Socket  •,  ibme  are  all  fmooth,  only  a  fmail  Ridge  runs 
round  them  a  little  within  the  outward  Circle^  which  enters  imo  a  fmall  Fur- 
row anfwcring  to  it ;  fome  are  all  fmooth,  and  joined  only,  j>^  harmoniamy  as 
Dr.  Lifter  calls  it  -,  fome  TrocUtes  hold  of  an  equal  Thickneiis  os  Subftance 
from  the  Center  to  the  Circumference  \  fome  are  pretty  thick  in  the  Circuntr 
Jcrtnce^  and  grow  thinner  towards  the  Center,  fo  that  they  have  Concavities 
on  both  fides,  to  which  Convenities  in  other  Trocbit€S  anfwer  ^  fome  hold  of 
an  equal  Thickneis  half-way  on  the  Stone  from  the  outward  Circle^  and  then 
grow  concave  toward  the  Center.    I  have  alio  found  fome  Entrocbij  as  well 
as  TroebiteSy  of  an  oval  Figure,  and  their  Bore  is  alfo  oval ;  fome  Troebites  of 
this  kind  have  no  RaySy  but  are  joined  together  only  by  one  Ric^e,  which 
p^fles  direAly  along  the  middle  of  the  Stone  the  long-way,  ^re  being  a 
Furrow  in  the  other  anfwering  to  it :  Thefe  have  alfo  a  fnoall  Speck  in  the 
middle,  making  but  a  very  little  Impreffion  in  the  Stone,  and  fddom  palfing 
thro  it;  tho'  I  have  of  this  fort,  with  indifferent  Holes,  as  the  QHSstctTroekites^ 
but  fuch  are  commonly  pointed  at  the  Ends,  and  not  carried  out  with  an 
oval  Round  as  the  others*    There  are  fome  fin^  Ji^nts,  which  arc  fhaped 
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contrary  to  the  Oval  in  tfaeir  lower  Part.  In  fome  again,  the  Ovsb  do  not 
ifamd  fo  extremely  oppofite  to  each  other;  but  only  the  Ov4U  in  the  upper 
Fart  of  the  Trocbite  teems  a  little  wrefted  from  the  dire£b  Line  of  the  Ovd 
in  the  lower  Part,  fo  that  they  ftand  bend*wayd  to  each  other^  like  a  St.  jln-  ! 
drew's  Crofs :  There  are  Entrocbi  too  made  up  after  this  manner ;  and  I  fiod  I 
moll  of  the  Oval  Entrocbi  gix>w  crooked  andtwifted. 

I  have  one  iperfe&  Radix^  without  any  Impieffion  ioS  a  TrodriU  on  it ;  the 
Top  of  it,  indeed,  is  a  little  flat  with  a  Hole  in  it,  but  it  is  withal  very  fmoodi 
without  the  leaft  fign  of  a  Ray  \  yet  I  find  another  with  the  Ra^s  there:  At 
the  Middle  of  the  broad  End,  there  is  another  Hole  juft  oppofite  to  this.  At 
Che  Ends  of  the  5  Stirts  or  Feet^  wlrcre  xht  Hollows  ihould  ihew  themfieivei, 
there  ^rows  after  a  very  artificial  manner,  a  pretty  large  Seam  of  the  (ame 
Stone  juft  over  the  Middle  of  the  Hollow^  ixom  the  upper  Part  of  the  Stirt  (x> 
the  lower  Part  of  it ;  parting  the  Hotiow  in  the  Middle,  and  coverii^  about  ^ 
3d  Part  of  it,  not  that  this  Setm  enters,  farther  into  the  HoUow  than  tbe 
Mmtb  of  it,  fo  that  the  HoHow  of  each  Sthrt  pitfents  kfelf  with  2  £yes: 
.Hence  it  appears,  that  thoie  Siirts  or  Feet  were  never  longer  than  they  ate, 
and  chat  no  Stone  ever  grew  to  them.  Theie  ForthSeams  being  very  obnoxxxis 

Fig.  96.  to  the  leaft  Injury,  were  broken  off  from  Dr.  Li^arh.  The  Stone  is  a>mpofcd 
of  Triagonal^  Tetragonaly  Panti^onaly  and  Hoxagonal  Planes.  The  upper  Rut  4f 
the  Conical  End  is  wrought  roimd  with  fix  large  Hexapnal  Plates^  and  tbsfe 
reach  half-way  the  Stone ;  then  follows  a  fecond  Round,  made  up  of  Paaa- 
gonal  Plates^  pretty  large,  and  thefe  reach  ahnoft  to  the  broad  Bottom,  which 
is  a  little  convex :  the  Bottom  iti<df,  and  Feet,  caatzm  Mates  of  all  MakeSi 

3Fig.  97.  but  moft  of  them  are  very  fmall.  This  Slone  is  in  Subftance  a  wkidfli  O 
paque  FImot^  of  the  fame  Nature  with  the  ^rocbites ;  it  has  outwardly  a  mfty 
Coat,  and  is  blueifh  within,  like  fome  Sea-Sbells.  When  it  was  firft  fcNiod^ 
it  was  full  of  a  fort  of  Afh-coloor'd  grifty  Clay,  which  is  the  evident  materisi 
Caufe  of  it,  it  being  found  in  a  Bed  of  the  fame.  * 

I  eafily  picked  out  the  Clay  with  a  Needle,  fo  that  it  is  now  all  hollow  i 
the  Jhell4ike  and  /parry  Subftance  being  fcarce  as  thick  as  a  Half-Crown.  I 
have  one  Sexanguiar  PlaU^  whofe  convex  Pars  has  on  it  a  Star  confifting  of 
fix  embofsM  iS^yj,  which  (hoot  from  the  Center  diredly  to  the  middle  Pare 
of  the  Sides  betwixt  the  Angles ;  and  betwixt  every  two  Rays  tfa^e  grows  a 
little  Study  after  a  very  elegant  manner. 

I  find  the  Trocbites  (licking  to  Rake-moU-fiones^  and  in  the  Crannies  cf 
Rocks,  at  aH  Depths  from  the  Grafs  to  20  Fathoms;  and  doubdefs  there  atte 
of  them  dcener.  But  I  find  them  mod:  plendeoufly,  in  certain  Beds  of  an  a(]i« 
coloured  griRy  Clay,  and  particularly  at  one  Place,  within  a  Yard  or  two  of  die 

^^S'  94*Gra&.  I  found  hae  a  Fruit  with  them  like  zLs^is  Juiaicusy  (though  fome<* 
what  defivced)  if  not  a  Species  thereof;  it  is  about  the  Bi^^fs  of  an  Acarny 
with  Riig^  waA  Furrows  running  1^  long-way  v  it  differs  fi^om  eho(e  dderilmt 
by  Dr.  JJfiery  being  rteher  lefs  ia  cheMiddfe  than  at  the  £nd«,  ^and  the 
Ridges  not  knotted  ^r  pu#rd.  k  it  in  SuWknce  a  wi)itilb  opaque  Spar^  liktf 
the  TxocMies^^W  <^  Dl  X^r  fd^s)  fm^^^SHcbimoiff^ct^^^  dai4c^MSOloured 
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^^v  addlfindlbBiecfaYbkfrcawkySiibffai^  tcdfometoreaTadter^ 
c£  scd;  taut  thcfe  DiflSa'cnceft  prooeod  fmn  tlv:  C&qi  of  which  diey  are  made : 
FortlKt*  an  aft<etotir  be  the  chief  in  if,  yet  there  are  fome  Veins  of  red  in  it^. 
fome  of  white,  fome  of  a  light  blue,  fome  d*  a  dark  bliie,..&r.  which  caufd 
tjKfi  Varififids  ift  the  Stones.  I  find  fome  TrocUla  and  £ii<iqp£6i  (haped  ia  a 
r^BBET  C&ix*  be&re  tbey  have  attained  the  Coafiilancy  of  a  Sfdnt\  and  Mtft^  if^ 
laid  in  the  Saoy  become  li^  and  fpungy  like' a  FfnmXi  I  took  up  thece^  a 
Ciccaof  anotlnib»J%e5i!tfVof  thelikej^^  it  is  about  the  big-^ 

neis  of  a  Walnut^  hollow,  and  filled  with  the  £bd  Cl^f :  Iifaniewhat  lefem^ 
hies  a  Helmtt^  the/fqes  F&ix  jotf :  it  i$>  fnoooth^  die  upper  Paitt  wbich  has  a  "-:  ^  i 
lacgeRidgftiR/fehQ  M«idfe>  iit  ^E  woooght.with  Ufick.  Rings,  three  at  a  placd,^ 
mosckA  withifTi  each  othoQ^  The  Sime  calfed  Corm  Ammonhy  fhaped  likea 
Rsm'a  Horn,  is  very  frequent  in  thia  CUf  ;  the  largeft  I  have  is  7  Inches  im 
Length,  4  inches  in  compafs  at  the  broad  £nd,  and  2^  at  the  fmaii  End,  the 
Top  being  broken  off.  Tracing  its  Original,  I  find  fon>c  of  the  firft  Bud<^ 
dings  out  of  it  about  the  Bignefs.  of  a  youf^  Cock's  Spur,  and  very  much 
like  'it  r  I  ha^cf  fbme  in  raw  Clay,  and  one  growing  of  a  white  cawky  Scones 
They  generally  .become  atrlaft  a  whitiih  <Sp^r,  and,  fome  miUo-white,  asfomo 
of  the  ITfraiii/iK  ^»» 

:  There  are  of  all  intermediate  Proportions  between  thefe  two^  tho'  very,  few 
of  4uiy  BigpsTs  ^e  to.  be  found  entire,  but  all  broken  and  knper&6tFiecef« 
And  I  take  the^feemii^  SnmmtMei  oS  Dn  I^&rto  be  only  little  Eflays  oi 
Natsore  towards  the  Frodu£Uon  of  this  Stone^,  the  AUiance  being  evidentl]^ 
flcanff,  dsui  betwixt  tbcro  and  die  Trocbites.:  The  Textsin  of  ^tiidk  Sums  iA 
fihua :  Some  have  mafiy  Stpar  in  their  Infides,  which  takes  up  three  Parts  of 
die  Si6m\  then  from  the  fliarp  Top  there  grows  thin  flat  Cellsy  or  linall  Pipei 
aiS^^  fet  .cdge^ways  oneclofe  to  the  other^. all.  round  the  Stone,  which 
flisMtDwacds  die  booad  End^  and  appear  ootwardl^c  like.finall  Ridges  Ot 
Seamsti  And  many  of  tha&  A/)^jLrannbgdown  thm:  after  Ac&iane^  fiie«r 
Aeir  Hdkms^  fome  at  one  Place. of  it,  fome  at  anotker,  and  £3ine  not  tiH 
they  comei  to  the  broad  End:   And  this,  iajhe! Texture  of  die  great  Stnsa^ 
wiiich  hafr  iBliflj|iiaUb,  tho*  £bmewhat.  defaced,  ruaoifig  naunol  itt,.tendmg  likei 
lyift  in  their  Qrowth  towards /the  bcoad  End,,  ais  in  a  Rtmfs  Horn.    Mofttrf 
dieilefier  Skiuss  have  very  Uttte  mafy  fi;^^^'  within:.the8^  and  Anne  have  none  \ 
boc  lappear  fomevdiat  holkvw  ^  the .  broad  End, ,  with  GsUs  ooming  down  'm* 
wardly  from  the  Top  of  the^/«re,  refemUiBg^thofie  in  .die  i%w«rj  ofCor^ 
wkidi<t€munate  its  Btamba\  and  doubtlefs,  if:  taken  fromv  thek  Beds  in  a 
fttfonabie  time,  would  yield  the  like  M/^Jn/^rr  For  Ifind  in  the  CelU  dl 
iome^  biokeci  Pieces ^f  ibekSiamSy  aa  widcatxCcntretimoi  fuch  a  mitkj^ 
Juke.  ^  And  L may. here  acqnaihtycfli^  that  Lhaire  aPiece  of  branthy  Sfor^ 
nfMeh  I  ifeundion; a^  Jdiae  <ob  tjiefe  Hills,  growing  like  Cmis^  and  terminated 
with  Buttmt  or  Flowers  like  it.    I  find  very  few  df  the  lefier  Corma  Jmmmsi 
wttafe^QdlsdoanyiWay  appear,  or ihewthdrHoUows. outwardly^  as  in  the 
grtfatfircwr^,  irhoJe  'Otttward.Sjatface  is  whoUy  made  up  (as^  I  faid)  of  Ihofe/ 
Cells,  or  thin  4at  Pipes,  fet  clofetke  one  to  theothar^  many  ^  whieb  fbewi 
titeit  HMems^^ievwkli^we^ 'mxhi^^^ 
-f  --'  ^  ^    "  ~  "  ones 
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diresappfeiu'  ooly  inwartily:,  fa37mgone,CoacxnKw«rdiy>wfaitli  doei^ib  themmU^-^ 
and  this  Coat  in  iomc  is  fmooth^  in  others  it  is  aU  wrou^e  wicte  Ittde  Rings 
like  the  Helmet-Slone  before-mentionM  ;  and  fome  Out-^fides  have  Ridges  or 
Rings  round  them,  as  a  Ram's  Horn. 

Thefe  Stones  gene  ally  move  in  Vinegar,  Juice  of  Lemons^  &j^f.  (endings 
forth  Bubbles,  as  I  find  G^wid  will  very  freely^  and  moft  of  oar  A£niral  Stones. 
This  Motion  feems  to  proceed  from  the  Conteft  betwixt  the  jicid  Sfirii  i£^ 
Vinegar^  and  the  Mineral  Salt  ^  fo  that  the  Spirits,  by  Fermentation  breakii^. 
forth  under  the  Stone,  produce  that  EfftGt.  .        .^ 

iKPag.701.  ^,.  After  diligent  fearch,  I  have  at  laft  found  a  Mine,  where  well  near  all 
Fig*  100.  ^  Entrocbij  (fo  called  hitherto)  or  Bodies  of  Roch-Plants^  g^wcapetingand 
jMimous  ;  fom^of  them  having  Branches  iffiiing  from'  then  near  two  Inches, 
in  Length,  and  other  fmali  Branches  HTuihgiitrm  thofey^md  upon  a  neater 
Search,  I  difcoverM  an  entire  Plant,  thou^imail,  growing  up.afier  the  Side 
of  a  Stone.  I  found  alfo,  that  all  the  Clifts  in  fome  Mines,  are  made  up  of 
chcfe  Stone  Plants  \  whereof  fome,  as  appears,  were  tonverted  into  the  Na- 
ture of  thofe  Limeftone  Rocks,  whilft  they  were  in  their  firfl:  tender  Growth ; 
others  being  become  ^p^r,  compofe  Rocks  of  that  Subftance. 

ConGdering  that  all  the  Clitts  for  a  very  largeCircumferenoe  in  fome  Places^ 
are  made  up  of  thefe  Plants,  we  may  truly  fay,  .that  there  have  been,  andare 
whole  Fields  or  Forefts  of  tfaefein  the  Earth,  as  there  are  oiCcrd'm  the  Red- 
Sea*    In  tht  Ourfes^  (or  Lsoadf^ss  fome  call  them)  betwixt  the  Clifts,  I  find  df 
tiitft  Plants  gr/9wingup  in  the  grifty  Glay,  mentioned  ^above,  being  rooted  on. 
the  Rake-mold  Stones ;  many  of  them  being  above  a  Foot  in.Height,  andabout 
the  Bignefs  of  the  Stem  of  a  Tobacco  Pipe :   All  I  have  yet  feen  of  this 
Length,  are  either  raw  Clay,  or  of  the  Confiftency  of  aliiR^^tfiw  ;  and  fome 
of  them  have  outwardly  evident  Beginnings  of  Circles  and  Suinres. :  Thefmall 
Plant  which  is:  entire,  and  thtir'anebed  Bodies  of  many  others,  have  attained 
their  full  Term  of  Growth  1  bemg  become  perfeft  S^^.    If  thefe  had  ever 
a  Height  anfwerable  to  their  Bignefs,  (fome  of  them  being  near  three  Inchea 
^bout)  they  muft  have  been  much  higher  than  thofe  before^mentioned*.  The 
Branches  are  all  jointed,  and  have  the  fame  Bore  with  the  Trunks,  and  are 
terminated  with  round  and  blunt  Joints,  but  :very  fmalL    I  find  the  Bores» 
or  Hollows  of  fuch  as  are  found  to  be  commonly  filled  with  a  milky  curdled 
Subitance,  which  probably,  in  their  Time,  of  Growth,  was  fiuid,  like  that 
in  Coral.    As  it  cannot  be  doubted  but  many  of  thefe  Plants  grow  on  thofe 
admirable  Radixes^  of  which  we  have  given  an  Account  *,  and  whereof  I  have 
at  prefent  fome  Pieces,  which  have  a  QnqwfoU  Bore  on  the  Top ;  others  with 
the  Imprelfions  of  Oval  Joints  there,  and  many  other  Differences  :   fo  I  am 
oow  folly  fatisfy*d,  thatmany  of  them  grow  from  Piiw»  Roots  j  that  is,  from 
plain  Spar  J  or  Ume-ftone^  without  any  fuch  Figure,  as  the  entire  ]l^lant  does^ 
and  many  other  Trunks  which  I  have  noted. 

Thefe  Plants  do  not  always  grow  up  with  one  Trunk  or  Body,  but  fome- 
times  5  or  6  Sprouts,  near  of  an  equal  Bignefs^  Ihoot  up  together  fixim.the 
iame  Root,  as  it  ufually  happens  with  Coral.  I  have  met  with  fome  of 
them  which  have  only  four  Inkts  in  their  HoUows>  and  others  with,  feven. 

Some 
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Sbtne  have  a  circular  Edge  on  every  other  Joint,  the  intermittent  Joint  being  -  • 
fmooth  without  Edge  or  Knot.  Some  Trunks  have  circular  Edges  on  the 
middle  of  every  Joint  j  but  fo,  that  the  firft  and  fifth  Edges  are  the  higheft, 
the  fccond  and  fourth  the  loweft  j  the  third  is  higher  than  the  latter;  and 
lower  than  the  former  ;  the  Joints  themfelves  being  great  and  fmall  accord- 
ingly, and  this  Order  holds  all  along  the  Plant,  Some  Trunks  have  Edges  *' 
according  to  the  fame  Order,  only  the  Edges  on  the  fccond  and  fourth 
Joints  are  round  and  blunt,  the  other  three  being  fharp  ;  fome  have  Edges 
afttrr  the  fame  Order,  which  arc  all  round  and  blunt.  There  are  fome 
Trunks  wrought  after  the  fame  Manner,  only  the  firft  and  fifth  Joints 
have  aCirck  of  Knots  round  them,  the  other  three  have  Edges  :  Some 
Trunks  have  no  Circles,  nor  Knots,  but  are  only  a  little  fcabrous  like  the 
Plates  which  compofe  fome  Roots.  But  notwithftamding  thefe  Diverfities 
of  Figures^  the  Texture  of  their  Subftance  appears  to  be  wholly  tl>e  fame : 
And  therefore  fince  we  find  no  Qualities,  either  by  the  Smell  orTafti^  which 
manifeft  any  fpecifical  Diftinftion  -,  it  may,  perhaps,  be  as  hard  to  make  them 
out  to  be  diftinft  Species,  as  to  fhew  a  fpecifical  Difiverencc  betwixt  fcveral 
Snow  Blolfoms. 

The  Reafon  of  that  ftrange  Diforder  which  thefe  Plants  ufually  lie  in,  and  Fig.  toi$ 
of  thofe  Injuries  they  have  received,  perhaps  may  be  this  ;  whilft  they  were 
.  growing,  the  Clay  wherein  they  grew  was  foft  as  a  Quagmire,  thefe  pro- 
bably requiring  fuch  a  Subftance  to  fupport  their  Growth,  as  Coral  does  Sea- 
water.  Afterwards  as  they  began  to  fettle  to  a  ftony  Coiififtency,  and  as 
part  of  the  Clay  became  of  a  rocky  Nature,  the  whole  Mafs  funk  from  its 
Pofition,  and  the  Moifture  pafling  away,  made  fome  Concavities  wafliing 
down  fome  broken  Pieces  of  thofe  Stones  with  it ;  and  Lumps  of  Clay,  and 
other  Stones  falling  down  through  thofe  Crannies,  added  to  their  Confufion, 
being  very  apt  to  be  difordered  by  the  leaft  ConcuQion,  cither  whilft  they 
were  in  their  firft  Growth,  or  after  they  were  become  Spar^  their  Joints  being 
very  tenderly  fet  together:  And  henee  thefe  Stones  are  generally  found  in 
Lcirey  Places  (as  they  callk)  that  is,  Gavemcus. 

Thefe  rocky  Plants  begin  their  GroUdi  from  the  fineft  Parts  of  Clay,  be- 
ing commonly  white,  foft,  and  fmooth  at  firft  5  and  by  degrees  come  to 
have  Ridges,  Knots,  and  Sutures,  as  they  grow  towards  a  ftony,  and  fo  to 
a  iparry  Nature. 

The  Pith  continues  ftill  foft  and  white,  as  the  whole  is  at  firft;  and  it  is 
continually  refrefhed  by  the  Mineral  Steams  and  Moifture,  which  have  free 
Accefs  to  it  through  the  5  hollow  Stirts  or  Feet,  in  the  figured  RootSj  or 
through  the  Mafs  of  Clay  which  commonly  lies  under  the  plain  Roots.  Nor 
can  it  be  faid,  but  thofe  Stone-Plants  have  true  Life  and  Growth ;  for  fince,  in 
the  Curiofity  of  their  Make,  they  may  contend  with  the  greateft  Part  of  the 
Vegetable  Kingdom,  and  are  fhaped  like  them,  having  inward  Pith  or  Sap, 
and  likewife  Joints  and  Runnings  in  their  Grit,  and  Ibmetimes  Cells,  which 
may  very  well  fupply  the  Place  of  Veins  and  Fibres  •,  I  know  not  why  they 
may  not  be  allowed,  as  proper  a  Vegetation  as  any  Plant  whatfoever. 
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rcA  A^.  And  though  &  Sftkof  Cerri  after  Diflblocioni  witt  npeit  CMgukckfn  Aobt 
§.ua.»*  into  a  little  Grove  of  Plants,  as  it  wcr6,  refcmbling  the  GrovHJi  of  Car&t^ 
yet  this  cannot  difprove  its  Vegetation  ;  for  it's  well  known,  that  all  Plants 
may  be  fo  prepared,  that  from  their  Aftics  they  will  rife  again  in  their  proper 
Species  after  fuch  a  manner. 
|^r5o/.276.  But  I  am  inclined  to  the  Opinion,  that  thefe  Rock-Plants  are  Lapidesfui ge- 
neris^ and  not  Parts  of  Plants  or  Animals  Petrefied.  Indeed  the  Figured  Eioots 
on  which  thefe  Rock-Plants  fometimes  grow  (as  appears  by  the  Impreffion  of 
Rays  on  the  Tops  of  fome  anfwering  to  thofc  in  the  Joints  of  the  Planes,  and 
by  the  Impreffion  of  oval  Joints  there)  may  give  us  fbmc  Sufpicion  that  thef 
once  belonged  to  zxiAnimaly  whether  it  were  a  Species  of  the  Stella  Arborefcens^ 
or  fome  other :  But  the  Trunks  of  thefe  Stone-Plants  cannot  be  looked  upoa 
as  Parts  oi  Animals ^  f wiA  the  leaft  Shew  of  Probability.  And  I  think  theto 
almoft  as  hardly  reducible  to  any  known  Species  of  Vegetables ;  conHderiflg  that 
bcfides  the  Bores  of  fome  of  thefe  with  4,  5,  6,  and  7  Inlets  in  them,  and  be- 
fides  their  admirably  diverfified  Jointings,  fcarce  either  of  them  to  be  matched 
in  zny  Vegetable  J I  have  by  me  above  20,  if  not  30,  Species  of  xhtkRock-Plants^ 
differing  outwardly  from  each  other  in  their  Joints^  Knots  zndSutureSy  all  ob- 
ferving  a  wonderful  Regularity,  and  not  one  of  them  to  be  parafiel'd  by  any 
Vegetable  that  I  know  of  in  Nature.  And  we  cannot  well  imagine,  how  i^ 
many  Species,  diffufed  through  many  parts  of  the  whole  Earth,  fhouki  all 
happen  to  be  loft  together.  So  that  upon  the  whole,  this  feems  tomeacoor 
liderable  Objeftion  ^ainft  thofe  who  maintain  that  all  figured  Stones  in  the 
Earth,  are  Petrefadions  of  Plants  or  Animals  \  to  which  Opinion  St&u^  ia 
his  DiiTertation  concerning  Solids  naturally  contained  wiihin  Solids^  adl^res. 

^,fs^^.     LXXII.  1. 1  have  procured  a  good  quantity  of  ^  AfirotUsir^mBugtBorp^ 

Liftir,ii.iift.  and  Leppington  at  the  Foot  o(  the  Torkjhire  Woolds :  At  the  former  Place  Ihav^ 

^'  *^^      feen  them  dug  out  of  a  certain  blue  Clay  on  the  Banks  of  a  fmall  Rivulet,  be* 

twixt  the  Town  and  the  Foot  of  the  fVoolds,    Thene  ace  plenty  of  them  waih'^ 

Fig.ios.  into  the  Brook  j  but  the  moft  fair  adtJ  folid  are  thofe  we  get  out  rf  theClay. 

The  Matter  and  Subftance  of  tholt  Stones,   if  broken,  is  Flint-like^  of  a. 

dark  fbining  Politure  ;    but  much  fofter,  and  eafily  corroded  by  bb  At^ 

Menfiruum.    Vinegar  inded  makes  them  creep  •,  but  a  ftronger  Spirit,  as  dC 

NitrCy  tofTes  them.    J  doubt  not,  but  they  will  readily  calcinCi   as  the  Bde 

kn^itesy  to  a  very  ftrong  and  white  Lime. 

Thefe  Stones  (as  we  now  find  them)  are  all  Fragments ;  either  enc  fii^e 
Joint,  or  2,  g,  or  more  Joints  fct  together,  making  a  Pentagonous  ot  five* 
fided  Column  :  I  have  not  yet  had  any  Piece  much  above  one  Iflch  lon^ 
#^hich  confifted  of  18  Joints-,  but  I  have  feen  one  Piece,,  fomewhat  fhorter 
than  the  former,  which  had  25  Joints.  Thefe  lafl  thin-jointed  Pieces  aire 
quite  of  a  different  Mdke„  as  to  all  Circumftanccs,  from  the  oriiei?.. 

Every  Joint  confifts  of  5  Angles,  which  are  cither  drawn  out  and  fharp^ 
and  conlequcntly  the  fides  of  Pieces  made  up  of  fuch  Joints  are  deep  chim- 
neird  5  (and  this  is  the  Condition  of  fome  of  the  thick-jointed  Pieces,  as. 
yell  as  of  all  the  thin-jointed  ones)  or  the  Angles  are  blunt  and   round,. 

and 


wni  the  Sidei  pUfn  or  rtff  Itttle  hott^wed.    Thkr%  nmw  big*  md  as  fimall 
Pieces  of  this  fort,  a3  of  any  other  more  fliarp^angl^d. 

Wlicrc  the  Joints  arc  thin  or  deep,  they  arc  (6  equally  throughout  the 
vhole  Piece  5  yet  are  there  fome,  but  very  few  Pieoea,  which  confift  of 
Joints  of  unequal  thickncfs.  Many  of  the  thick-jwated  Pieces  have  certain 
Joints  a  thought  broader,  or  a  very  little  (landing  out  at  the  Angles,  and 
diereby  the  Jcnnts  are  diftinguiflied  into  certain  Conjugations  of  2,  3,  or  more 
Joints :  And  thefe  Conjugations  are  very  obfervable  in  the  thia-jointodStooes» 
and  are  maiiced  out  with  a  Set  of  Wyers. 

The  chicked  Piece,  which  hath  yet  come  to  my  hand,  is  not  above  one 
Inch  and  a  half  about,  and  thofe  very  rare  too  :  From  which  Size  to  that 
of  a  (mail  Pin,  I  have  ^1  the  intermediaie  Proportions  *,  and  diefe  fo  ex* 
ceedmg  fmall  Pieces  are  as  exaAly  fhapad  as  the  grtateft.  Mod  Pieces,  if 
not  all,  of  any  confiderable  length,  arc  not  ftraight^  but  vifibly  bene  and 
inclining. 

AH  the  Pieces,  of'  any  Ibrt,  are  much  of  an  equal  thicknefs,  or  but  little 
tapering ;  yet  one  of  the  ends,  by  reafim  of  the  Top* Joint,  is  yifxbty  the 
duckeft. 

This  Top- Joint  hath  5  blunt  Angles,  amU  is  not  hatched  or  engraven,  or 
but  very  faindy,  on  the  outfide.  Every  Joint  elfe  of  a  Piece  (fave  the  Top- 
Joint)  is  an  IntagUay  and  deeply  engraven  on  both  (ides  ahke  \  and  will  ac« 
cordingly  ferve  for  a  Seal.  The  middle  of  each  Angle  is  hoUow,  and  the 
Edges  of  the  Angles  are  thick  furrowed  :  The  Terminadons  qf  thefe  Hatch- 
ings are  the  indented  Sutures,  by  whicli  the  Joints  are  fet  together  *,  tiieRidgea 
of  one  Joint  being  alternately  let  into  the  Furrows  of  the  other  next  it.  The 
Hatchings  of  the  flat-fided  Pieces  are  in  circular  Lines  -,  but  of  the  other  two  '    ' 

Sf>ocies,  they  are  ftraight  Lines,  or  near  the  matter. 

In  the  very  Center  of  the  5  Angles,  is  a  fmall  Hole,  confpicuous  for  moAFrg.ioJ^ 
Joints.    Note,  alfo,  that  in  the  middle  of  each  Joint,  ixcwixt  Angle  and       V  ' 
Angle,  in  the  very  Suture,  is  another  fuch  like  fmall  Pin*hok  very  appaseoc,. 
if  the  Stones  be  (irft  weH  fcoured. 

In  the  deep-jointed  Reces,  juft  under  the  Top- Joint  above  defcrib'd,  are  die  F/>.  105I 
Veftigia  of  certain  Wyers  rather  than  Branches ;  and  fometimes  2,  3,  or.more 
of  the  Joints  of  the  Wyers  yet  adhering.  Thefe  Wyers  arc  ever  5  in  Mumber,^ 
viz,  Qne  ia  the  middle  or  hollow  Part  betwixt  Angle  and  Angle.  Again  in 
thin-jointed  Pieces  there  are  5  of  thefe  Wyers,  or  a  Set  of  tfiem  inTeirtal  into 
every  Conjugation  of  Joints ;  k  that  it  were  fome  Reprefentation  of  the  things 
CO  imagine  the  Stalk  of  Jfperula  or  Equifetum :  AHb  I  have  feen,  but  chat  very 
rarely,  (not  in  one  Piece  among  500)  a  Set  of  Wyers  in  the  middle  of  a  deep- 
Jdmed  Piece.  One  thin-^ointcd  Piece  I  have  by  me,  where  a  fFyer  of  20 
Joints  and  upwards  (and  how  much  longer  they  may  be,  I  know  not)  lies 
double  within  the  hollow  fide,  and  by  that  Accident  waspreferved  in  its  natu- 
ral Place.  Farther,  fome  Lump  of  ^^irry  I  have  fixim  the  Place abovenamed,  Bg.ioC. 
where  the  Wyers,  as  well  as  the  Stones  tbemfelves,  are  feen  in  long  Pieces.  Ic 
is  no  wonder,  that  liiefe  Wyers  are  knocked  off,  and  but  very  rarely  found 
adhering  to  the  Stones  they  belong  to,  belbg  very  &naU  and  Oender,  of  around 
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Figure  and  fmooth-jointed,  being  fet  together  per  Harmoniam^  and  not  itb- 
dented  Sutures.  Nothing  that  I  can  think  of,  is  fo  like  thefe  Wyers,,  as  the 
Antem^  of  L$bfiers.  LaiUy,  Some  of  thefe  Wyers  are  knotted,  and  others 
of  thbm  fairly  fubdivided  or  branched. 
i^.p!t^t!*  2.  If  you  can  allow  the  Trocbites  and  Entrocbi  to  have  been  Fragments  o£ 
*  *  ^ '  Rock'Plann,  I  fee  not  why  you  fliould  make  any  Difficulty  of  admitting  thcUb 
to  have  been  fo  too;  the  feveral  IntemodU  being  alike  thin  in  both,  and  the 
Commijfures  not  much  different  \  only  the  external  Figure  doth  not  correfpond. 
The  Wyers  fpringing  out  of  the  Furrows  or  Concave  Angles  of  Ibme  of 
the  Intenwdia^  and  incircling  the  Stalk  like  the  Leaves  of  JfperuU  or  Equi- 
fitum^  feems  to  me  to  argue  thefe  Bodies  to  belong  to  the  Genus  of  Vcgt^ 
tables ;  no  lefs  than  Corals  Coralline^  and  tlic  feveral  fcH-ts  of  Poriy  fome  of  - 
which  are  alfo  jointed :  But  no  Vegetable  either  of  l..and  or  Sea,  that  I  know 
of,  hath  fuch  frequent  Joints  and  Ihort  or  thin  Intemoiia^  and  lb  they  are 
Things  of  their  own  Kind,  whofe  Species  is,  for  ought  we  know,  k)ft,  I£ 
they  were  Vegetables^  I  gut^  they  were  never  foil,  but  grew  upon  the  Rocks, 
like  Ccrak  and  the  othertStone-JP lants*.  juft  as  they  are. 

The  Leaves  of  fome  fort  of  Equifetum  are  Jointedj  as  well  as  the  Stalk  i^ 
eUe  I  know  no  Plant  that  hath  jointed  Leayes^  except  fome  fort  of  Ru/b- 
grafi. 

I  have  found  oh  the  Banks  of  the  River  Tanar  in  Piedmont^  plenty  of  the* 
Fragments  of  the  Stalks  of  Equifetum  perfe^ly  Petrified^  with  little  or  no  In- 
creafe  of  Bulk,  fo  exa£Uy  like  the  Plant,  that  all  the  StrU  did  all  along; 
clearly  appear.    The  Colour  of  thefe  petrefied  Stalks  was  white.. 

^^'5;;     LXXirL  We  hateplenty  of  Stones  caUed  DaSlyli  Id^U  and  Upides  Judav- 

Lito,  ».  '  €%  (for  l^ni)  in  the  Stone-Quarries  at  Newtcn  near  Hemejky  and  at  HeUinglef: 

y?'^**^.by  Malton.    There  is  fome  Variety  in  the  Figure  of  them  ;  but  the  moft 

r^i*  1 07.  common  one  in  thefb  Rocks  i&  after  the  fafhion  of  a  Datt-Slom^  round  and  long: 

about  an  inqh,  andfometimes  longier^    They  are  a  little  fwelled  in  the  mid* 

die,  and  natrow  towards  each  end:    They  are  channelled  the  length* way,, 

and  upod  the  Ridge  knotted  or  purled  all  over  with  fmall  Knots,  fet  in  a. 

^neumc  Order.    The  inward  Subftance  is  a  white  opaque  Spafr^  and  breaks 

finooth  like  a  Flinty  not  at  all  hoUow.  in  the  middle,,  as  ate  the  Belemnites. 

g^^j/'**     LXXIV;  I.  Dr;  Hme  of  Berwick  tells  me»  that  he  never  ufcd  the  Qfira- 
^^'.'c^y,  cites  to  any  that  he  knew  to  be  troubled  with  a  Cofffirmed  Stone  (being  per- 
«.»5o,/.8i.  funded,  that.  naMediciae.  can  break  a  large  $tonc)  but  only  to  fuch.  as  Were. 
aiHidted  with  Gravel  or  finaU  St^nes^  that  fome  of  his  Patients  were  cured. 
without  .evacuating. any  Crrtft^^/pr^/^^j  at  all,  that  others. evacuated  both: 
That  it  never  does  itsWoric  fuddenljr,  (being  not  remarkably  Djuretick^  but 
that  it  rather  drffolved  the  little  Stones-ti^n  forced  them.    That  none  that  he, 
,"    .       cvergave  this  Medicine  to,,  howeves  grieyouQy  and  frequently  afflri^e.d  be-- 
fore,  have  ever;  been  troubled  mthNfpbritick  Pains  fince  j.  that  his  manner  of 
giving  it,  is:in.fine  Bowder  mixed  with  about  a  third  pait  of  Floret  Chamo^ 
meli  f  Dofe  from  ba^fia  Dram  to  one  Dram  in  White- Wipe :  That  the  greatcft 

Dot 


( '5^9  y 

Dofe  is  often  apt  to  oSend  and  naufeate  the  Stomach ;  that  he  once  gave  it 
alone  with  a  weak  Infufion  of  Cbamomile  Flowers  in  Wliite- Wine  after  it,  but 
this  did  not  fo  well. 

I  can  fay  little. of  nay  own  Knowledge  of  this  Medicine^  having  had  it  but 
a  Ihort  while,  and  not.  ufcd  it  yet  to  any  but  one  Gentlewoman,  whofe  fre- 
quent and  violent  Fits  of  the  Gravely  made  her  lead  a  Life  uneafy  enough. 
I  gave  her  this  Medicine  mixt  with  powder'd  Semina  Saxifrag.  I  cannot  fay,, 
that  fince  (he  ufed  this  Medicine  me  never  had  any  returns  of  her  Pains,, 
but  fhe  neither  has  them  fo  violent,  nor  fo  frequently  ;  and  whenever  fhe 
is  threatncd  with  them,  fhe  molJ:  certainly  finds  Eafe  by  that  time  fhe  has 
taken  3  Dofes  of  her  Powder.  And  (he  has,  fince  the  ufe  of  this  Medicine,, 
voided  a  great  many  fmall  Stones.  But  the  Reafon  perhaps  why  (he  is  ftiU. 
threatned  with  the  return  of  her  Nephrituk  Pains^  is,  that  (he  has  never  fol- 
lowed her  Medicine  thoroughly,  but  upon  t-hc  third  Dofe,  finding  fuch  cer- 
tain Eafe,  (he  gives  it  over,  till  a  new  Fit  forces  her  to  ufe  it  again. 

I  take  this  Shell  to  be  what  Dr.  Lifter  calls  Oftraeites- Maximus  RugofusiS 
J^er^  It  burns  to  a  Lime,  as  other  Shells  do,  and  as  the  Selenites  (though- 
weakly)  do.  It  yields  no  Volatile  Salt^  tho*  I  tried  it  in  a  naked  Fire;  noiv. 
do  common  Oyfter-(hells,  fre(h  taken  and  ufed,  afford  above  half  a  Scru- 
ple of  a  Liquor  fomewhat  moderately  Urinous^  from  4  Ounces  of  Shells. 
And  it  may  be,,  if  they  were  long  dried  and  expofed  to  the  Weather,  they 
would  lofe  even  that,  and  yield  no  more  Volatile  Salt  than  the  Oftracites. 
I  confeis  I  was  fomewhat  furprized  at  this  Matter  ;  fince  th^re  are  who  (ay, 
that  even  the  other  Shells,  that  are  commonly  caUed  petcefied,  yield  a  VoL-^ 
tiU  Salt :  And  I  had  myfelf  fi'om  the  Shells  of  Gruftaceouj  Ft/besn  (particularly 
of  Lohfters)  a  Volatile  Salt  and  a  Fatid  Oil  in  no  inconfiderabk  Quantity, 
even  in  a  Sand  Furnace.  But  thefe  fort  of  Shells  differ  from  other  Shells  (as- 
Dr.  Lifter  has  exadtly  obferved)  in  this  too,  ^od  in  bis  Umbo  ad  Cardinem 
teviier  rojlratus  ejty  qui  tamen  in  O&rtispaulum  aliter  efi..  They  differ  too  in 
xhtxv  fpecijick  Gravity^  thefe  being  more  ponderous  than  cotfamonOyifter'^Us^ 
and  fomewhat  near  the  Jpecij^ck  Gravity  of  the  Selenites.  But  indeed  they  differ  . 
one  from  another  in  Gravity j  as  well  a»  from  other  Shells,  a9  they  partake 
more  or  lefs  of  a  Tocapbaceous  Subffance  that  coats  many  of  them  on  the  inr 
fide,,  and.  which  perhaps  may  be  fomewhat  a-kin  to  the  Seknitis*  I  have  ob-» 
ferved  fome  fuch  Differences  among  the  Cornua  Amtnonis^  having  had  one  Or 
two  fmall  ones  fpom  our  Coal-Pits  here^  that  h^d  a  confiderable.MixtuisO 
of  the  Pyrites :  Whereas  thefe  that  are  found  about  WTntky^  approach,  1^ 
think,  more  to  the  Nature  of  the  Alum-ftone  \  and  perhaps  the  Comua  Am^ 
monis  of  the  Ancients  were  found  in  Beds  of  fomewhat  yet  snore  ValwUey 
fince  Plinf  fays  they  were  of  a  Golden  Colour,  and  were  reckoned  inten  Sar 
a^atiffimas  ^thiopis  Gemmas.  I  know  Apicola  dfi  Ortu  &  C^ttfis  Sukterran* 
Ui.  4.  accounts  for  this  Golden  Colour,  after  another  maimer:  Cornua  Am*, 
snonis^  inquity  fucco  Aluminis  infeHa^  Aurei  colons  fiunt.  And^Isam  mady 
enough  to  think  there  is  fome  Truth  not  only  in  this  Obfervatioo,  buc 
in  what  he  immediately  adds ;  Idem  inqmt^  Csf  aliis  ^ibufdam  Lapidibus  acci*  * 
dit :    For  I  cannot  but  attribute  the  extraordinary  Appearan^.  of  Colours 
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'  inVthe  Peamk^Tall  Coalt  (0  itt  being  xrSt&tA  wkh  the  Smks  AUmMs^  hav* 
i«g  fecn  fomc  Pieces  of  this  pretty  fort  of  Coal  (hoot  into  true  and  genuine 
jllum. 

I  fhall  only  add,  concerning  thefe  ShUs^  that  if  they  be  real  SbeUs^  their 
being  found  in  fuch  different  Parts  of  the  World,  and  at  fuch  great  diftance 
from  any  Sea,  may  ferve  for  a  fair  and  Convincing  Argument  of  the  Uni^ 
verfality  of  the  Deluge.  And  if  they  be  not  Shells^  but  only  Stbnes  formed 
by  (what  fomc  People  call)  fanciful  and  fporting  Nature,  we  may,  at  leaft^ 
conclude  thus  much  from  it  •,  That  fince  evth  thefe  Lufiis  Natur^y  thefe 
Freaks,  and  random  Strokes  of  Nature,  have  not  only  a  Beauty,  but  a  real 
Ufe,  nothing  in  nature  is  made  in  vain :  And  that  many  other  FeJJUs  that  we 
now  contemn  as  Toys  and  Trifles,  fit  only  for  furniihing  out  a  Muf^eutHy 
may  have  other  remarkable  Virtues,  that  may,  in  time,  bring  even  them 
to*  be  taken  notice  of,  and  valued,  as  well  as  the  long  neglefted  and  deipifed 
Ofiracites. 
By  Dr.  Lif-  ^.  The  goldeH  Cokuf  b  from  its  being  a  Pyrites ^  that  is,  Iron-ftone.  Again, 
^''^•^••^'all  the  Ce?»rfo/.r  kind,  but  more  particularly  tht  Belemnit^t  ^d  Lafides  Ju- 
daicij  were  known  to  the  Ancients  for  Specificks  in  Gravel. 

^SSX'r*.     LXXV.  The  Poi-Stone^  a5  far  as  I  know,  is  entirely  new  to  us,  extrcme- 
^  stooefj'  ly  rare,  and  not  unbeautiful.    I  call  it  the  Pod-Stone^  from  the  great  Re- 
fOfn^'  femblance  it  has  to  a  Part  of  the  Pod  of  a  Lupine,  or  other  Pulfe,  only  it 
»oo.p.'74«-  is  not  hollow.    The  general  Charaftcrs  of  this  Stx>ne  are  thefe,  viz.  Thai  Us 
Figure  for  the  moft  part  is  Uke  that  of  the  Part  of  a  Pod^  without  any  Cavi- 
ty, and  always  more  convex  on   one  Side  than  on  the  other  \  and  {if  you  ex- 
teft  tbofi  that  are  found  accidentally  foUfhed  like  Marble)  very  minutely  plaited^ 
or  to  fpeak  more  plainly ^  very  thick  and  elegantly  hammered  \  its  Surface  is 
Jhiningj    as  if  done  over  ipith  Oih  and  upon  breaking  it^  its  Texture  isftrious^ 
abnefi:  like  the  Lynx-Stone.    Of  this  Stone  there  are  a  great  many  different 
Kinds^  the  principal  of  which  only  I  (hail  defcribe  at  prdent. 
Bg.ioZ*  *'   !•  Th^  P^Stone  refcmblihg  Part  of  the  Huflc  of  a  Kidney-Bean^  or  die 
fQdntf-Bt^  P^-Stone.    The  Figure  of  it  appears  from  its  Name  ^  as  to  its 
Sise,  it  is  an  Inch  and  a  half  long,  half  an  Inch  broad,  and  hardly  a  quarter 
thick.  With  Regard  to  its  Sides,  one  of  tJhem  is  a  little  bended  like  die  Bock 
^f  a  Scytte,  Mid  the  other  (which  is  the  fharpeft  of  the  two)  is  ftrai^it. 
One  Extremity  is  fliut  up  by  an  oblong  Line  with  two  Angles,  but  the 
4^ther  is  not  lb.  On  the  flat  Side,  the  Surface  is  marked  with  flrraight  LincSp 
and  fomewhat  rugous,  of  a  coat-black  Colour,  except  at  each  Extremity,* 
wiiere  it  becomes  a  little   greentlh ;   on  the  other  Side  it  is  fpoijt  by  s^ 
ftony  Accretion,  of  a  rufty  Colour/   This  one  I  found  in  a  ^arry  sit 
JnOney^  feven  Nfiles  from  Oxford  ^  but  it  is  very  rarely  to  be  met  with!.     | 
have  feme  of  diem  three  or  four  times  !efs  than  the  above,  and   fomewhat 
difleftnt'  from  it  in  other  RefpeAs,  which  were  got  in  a  Vlt  zi  Stsmsfield 
in  the  lame  County. 
Ftg.iO^     2.  The  lA^ine  Pod-ftone,  fomewhat  rcfembling  the  //i^of  a  Lupne.  It 
«  frequendy  (hofto:  than  ike  dbw^  deferil^ed  &ODe,  box  always  broader: 

Its 


la  Cohmr  b  uncertain)  but  for  the  moft  Patt  oh  its  flat  Side  it  ii  Uaelcy 
or  blackifh,  and  on  the  other  of  a  rufty  Colour  \  but  in  both  of  them  it 
yaries,  both  as  to  Colour  and  Surface.  Oi>  its  crooked  Part  it  is  marked 
wUh  little  white  Lmes,  and  I  don't  know  what  Kind  of  Spots,  which  you 
inay  fometimes  obferve  in  the  Toad-^Sttmes  and  Tm^e-Siones.  I  have  like- 
wife  found  one  or  two  having  a  Sort  of  Appendix  growing  to  the  oppofite 
^ide,  where  you  could  fee  fome  crofs  Stalks,  appearing  as  if  fomething 
fince  loft,  had  formerly  been  conneded  to  them*  This  Stone  differs  from 
the  other,  in  that  it  is  broader,  and  firaighter,  and  is  not  txnded.  In  the 
Inland  Parts  of  England  this  Stone  is  not  very  rare.  I  have  feen  of  them  in 
the  Stone  Quarry  at  Garoord\n  Berkjhire^  at  JVhitrm  and  Cbarktown  in 
OxfprJSbi^y  at  the  Village  of  Rmcc  in  the  County  ox  Northampton^  and  at 
Honey-Comi-Li^  in  Wiltjinre^  &c. 

There  are  likewife  Stones  of  this  Kind  refinbling  the  Huiks  of  common 
Peas  and  Tares. 

J.  The  Uffer  triangular  Pod-Stone^  or  die  UJfer  Pod-StonOj  with  a  BeakFig.iio. 
hke  that  of  a  Cockle.  It  agrees  in  Colour  and  Surface  with  the  bthers,  but  it 
refembles  more  a  Kind  of  ff^nkU^  or  (if  you  pleafe)  the  fmall  Englijb 
Cockle  of  Lifier,  than  a  Hujk ;  but  ix>th  from  its  external  and  internal  Af- 
pearance^  it  difcovers  itfelf  to  be  of  the  Pod  Kind.  They  have  them  at  Stun/- 
feld. 

4.  The  Pod^Stonty  refembling  the  Stone  in  the  Head  of  the  Cbd-Flfh.     Ftg.\  i  u 

5.  The  Gibbous^  and  fometimes  Tortous-pointed  Stone^  akin  to  the  Pod- Fig.i  12* 
£t4me^  with  a  Sin-facc  like  that  of  Marble^  or  the  Gibbous  marble  Pod*Stone 

ioT  the  ffioft  part  nicely  {)6inted.  This  Pod-Stone  is  more  fmooth  and  po- 
fifhed  than  the  former.  On  its  k)wer  Side  it  is  fometimes  mote,  and  fome- 
times leis  gibbous,  and  for  the  moft  part  of  a  blackifh  Colour,  or  elfe  green- 
ifii,  or  whicilh,  &r.  On  the  oppofite  Side  it  has  added  to  it  a  Kind  of  ftony 
Appendix,  of  a  black  reddiih  Colour,  but  diis  for  the  moft  part  is  want- 
ing. On  both  Sides  it  ends  in  a  fliarper  Pomt  than  the  former  ones ;  and 
^k)  many  of  them  you  will  fee,  upon  turning  the  gibbous  Part  to  the  Sun,  the. 
Appearance  of  a  great  many  very  minute  Points.  This  Stone  is  found  here 
land  there  in  Berkjhire  and  Oxford/hire ;  I  found  fome  of  them  in  the  Quatriea 
at  the  Villages  of  Mtrkbam^  Garvordy  and  Stansfield. 

6.  A  greater  Variety  of  the  fame  Knd  of  Stone.  Fig- 1 1 5* 

7.  The  Mole-wovt-Stone  refembling  tie  Pod-Stone,  or  tie  kafi  Kind  of  Pod-Fig^^A* 
Stone  like  a  Kidney  Bean.    This  Mole  wort  Stone  is  the  leaft  of  all  the  Pod* 
Stones  diat  I  have  ever  yet  feen,  in  a  good  meafvre  refembling  a  Gnain  of 
Mole-wort  Seed^  or  a  very  fmall  Kidney-Bean.    Its  upper  Part  is  rough,  and 

0iay  property  be  called  Pod-like,  of  a  brown,  or  (hining  bla^k  Colour. 
Below  it  is  tawny  and  ill  ihaped.  Some  of  them  I  found  at  U^bitney  of  a 
ihfinning  Black,  like  a  Beetk,  but  fome  I  had  at  Stunsfieldy  both  of  this  Co* 
lotir,  and  of  the  brown. 

I  imagine  that  at  leaft  future  Philbfophers  (if  not  thofe  ev6n  of  this  Age) 
may  fafely  call  thofe  Stones  which  I  have  named  Silequaftra^  dr  Pod-like^  the 
Teeth  and  Bones  of  Fiflics.  Certainly,  as  to  the  leffer  triangular  Pod-like  Stono^ 
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I  have  feen  fome  of  that  Kind  very  like  diofe  little  Bones,  inrfaich  are  com- 
monly known,  taken  from  the  Heads  of  Coi-fifi. 

J^g'ii5*  8.  Tbe  greaier  Toad-Stone^  of  a  blatki/h  r4d  Colour ^  and  like  the  Hufli  iff  a» 
Acorn.  Its  Colour  every  where  is  a  blackifh  red  ;  as  to  the  reft,  it  agrees 
in  every  Refped  with  Boetius^s  Figure  of  it*  I  found  it  in  the  Stone-Quarry 
at  Faringdon  in  Berh/hirej  but  it  is  rarely  to  be  met  with. 

Fig.ii6.  9'  ^^  middk'Jized  rotular  Toad-Stone^  with  a  finall  HoUow  on  each  Side 
Its  Colour  is  paliih,  excepting  in  each  Hollow,  where  it  is  of  a  nifty  Co- 
Joun    I  had  it  with  the  former. 

F/p:.ii7.  ^^'  ^^  middk'fized  orbicular  Toad^Stone^  or  tbe  common  Englift)  Toad- 
**  '  *  Stone.  It  is  three  or  four  Times  lefs  than  the  larger  blackifo  red  one  above- 
Anentioned.  It  varies  very  much  in  its  Colour ;  fometimes  of  a  coal-black, 
fometimes  brown,  or  Liver-coloured,  and  fometimes  of  fbme  other  Colouri 
fometimes  too  I  have  feen  it  marked  with  blue  Spots,  and  little  Lines.  I 
have  one  of  them  pretty  thick,  and  lefs  deprefled  than  the  reft,  of  a  pale  or 
whitifla  Colour,  bordered  with  black. 

They  are  found  here  and  there  in  the  Quarries  and  Sand-Fits  in  the  inland 
Parts  of  England ;  but  the  one  mentioned  above,  I  had  in  the  Stone-Quarry 
<at  Farringdon.  There  are  likewife  found  the  lejfer  orbicular  Toad'St$neSj  of 
a  ftatifh  oval  Figure. 

Fif*iiZ*  ^  I*  Tbefmallejl  ftztd  Toad-Stone^  rugous  on  its  convex  Side.  This  is  found 
with  the  others  in  Glocefierjbire  and  Oxford-Jbire^  but  is  more  rarely  to  be  met 
with. 

Fig.ii^.  12.  Tbe  lejfer  Toad-Stvne^  pointed  at  Top  like  a  Trochiks^  or  the  Toad-Stom^ 
called  tbe  Trachibis.  It  is  of  a  blewifti  black  CtsHour,  with  a  black  Border. 
This  I  had  from  the  Sand-Pit  at  Faringdon. 

Fig.iiO'  '  3-  ^^^  ^^  Toad-Stone^  akin  to  tbe  Trocbilus^  with  a  longjjb Jlreaked  Bui^ 
or  Procefs  jianding  out  from  it.  This  ftreakcd  Procefs  is  of  a  chefnut  Co- 
lour ;  the  Knob  has  almoft  the  fame  Appearance  with  that  of  the  preceding 
one.  I  have  frequently  obferved  it  in  the  Sand-Pit  at  Faringdon. 

Fig.121.  H-  ^he  Boat-like  Toad-Stone^  high  at  one  End.  In  the  Stone-Quarries  at 
Mbrcbam.vand  Garvordj  Siud  2it  Faringdon  not  very  rare. 

I  muft  obferve  once  for  all,  that  all  the  Toad-Stones  vary  in  their  Colour  j 
but  the  Enrlijb  for  the  moft  part  approach  to  a  blackifh  Brown,  and  Liver- 
Colour.  It  does  not  appear,  that  thofe  Stones  have  been  found  in  England 
before ;  for  the  Toad-Stones  mentioned  by  Mr.  Plot  in  his  Hiftory  of  Oxford^ 
does  ^ot  belong  to  this  Clals;  and  thofe  of  Mr.  Cbrijiopber  Meret  (if  I 
cemember  the  Thing  right)  were  not  Stones^  but  tlitTeeth^  &c.  of  Sturgeon. 
And  this  was  happily  enough  conjcfturcd,  either  by  himlelf,  or  fomebody 
elfe;  for  thofe  ^/^;!r^j,  in  my  Opinion,  are  nothing  elfe  than  the  Teeth  cf 
Sturgeon  and  other  Fi/besj  which  have  put  on  the  Appearance  of  Stones  ex- 
ternally. In  the  Quarry  at  Garvordj  leven  Miles  from  the  jkadeny  (whkh 
upon  account  of  the  rare  Stones  I  found  there,  I  frequented  pretty  much)  I 

F^*i%2l  niet  at  laft  with  a  Fragment  of  the  Jaw-Bone  of  a  Fifli,  as  it  appeared  to 
roe,  to  which  three  Toad-S tones j  in  the  Form  of  a  Triangle,  ftuck  very  cloic. 
Tvo  pf  them  were  of  the  leller  orbicplar  Kind,  And  one  of  the  leaft.    But 

what 
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what  we  have  faid  already  is  fufficient  upon  the  ^oad-Stones^  which,  if  that 
is  more  agreeable,  you  may  call  for  the  future  very  juftly  the  FifthTootb 
Plati^r-Stcnes.  .  - 

15.  ^befmaUCock'Sptr-Sione  mtb  afiarpifb  Point.    This  Stone  h  nothing  Fig.i2il 
dfe  than  aroundifli  Kind  of  Fiflh^ootb^  refembling  a  Cock-Jpur^  with  a  hollow 

Root,  like  the  Toai-Stone.  Thefe  Fift)-Tootb  Stones  differ  like  the  others  both 
in  Colour,  Surface  and  Size.  They  are  found  up  and  down,  with  the  Toad- 
Stones  and  Tongue 'Stones^  in  the  Stone-Quarries  in  Berkjbire.  Such  of  theip 
as  are  found  fmooth  and  pofiihed  like  Marble,  I  imagine  have  been  freed  of 
AcPeriofteum. 

16.  Tbe  greater  Cock'fpur-Stone  more  deepfy  fireaked^   and  witb  tbe  Point Fig.itj^ 
more  ohtufe.    I  have  only  happened  to  fee  two  of  this  Kind  which  were  found 

in  the  Quarry  at  Stunsfeld. 

17.  Tbe  Leffer  or  Middle  Rhombus.    It  is  a  flattifhKind  of  Scone,  about  i?^»i25. 
the  Size  of  a  Cucumber-feed,  and  of  a  Rhomboidal  Figure.    One  Side  of  it 

is  more  convex,  and  for  the  moft  part  black ;  the  other  is  more  flat,  and  laid 
t>ver  with  a  Kind  of  teftaceous  Lamella,  which  fhines  furprifingly,  of  a 
€oai-black  or  reddifh  black  Colour.  This  likewife  conftitutes  the  Khombor- 
tlal  Figure  of  the  Stone,  with  its  Edge  fometimes  gently  floping  \  and  which 
adds  to  the  El^nce  of  it,  it  very  much  refembles  the  polilhed  Tortoife  Shell. 
Thefe  I  found  in  the  Quarries  at  Marcbam  and  Charleton.  There  are  both 
larger  and  leflcr  of  this  Kind,  and  fome  of  them  are  quite  of  a  diflferent  Fi- 
gure from  the  Rhombus,  only  they  refemble  it  in  their  Subftance  and  the 
Elegance  of  their  Colours. 

li.  Tbe  Pen-knife.  This  Stone  is  quite  different  from  all  the  reft  in  its  Fig.  126* 
Figure.  As  to  its  Size  and  Colour,  it  agrees  in  fome  Meafure  with  the 
Rhombus  -,  but  its  Figure  is  only  proper  to  itfelf.  I  have  called  it  the  Pen^ 
hnfe^  becaufe  it  fomewhat  refembles  the  Point  of  a  Knife.  For  it  is  a  thin 
little  Stone,  having  three  Corners,  one  of  which  is  lefs  prominent  than  the 
other  two.  One  fide  of  it  is  quite  phin  and  even,  but  the  other,  upon  Ac- 
count of  its  floping  Margin,  or  if  you  pleafe  of  fome  tranfverfe  eminent  Lines, 
is  every  where  gently  flanting.  This  I  had  along  with  the  former  at  Cbar^ 
lelon. 

19.  A  gibbous  Stone  a-kin  to  tbe  Toad-Stone :  Or,  ^e  gibbous  Toad-Stone^Fig.izy* 
as  it  is  called.  This  gibbous  Stone  has  its  Name  from  its  Appearance,  foirit 
is  not  like  the  reft  even  below,  but  quite  arched  ;  fo  that  if  you  fet  it  upon  a 
Plane,  it  admits  the  Light  below  it,  and  hence  from  its  riflng  Back;  it  is 
called  gibbous,  or  hump-backed.  In  its  gibbous  Part  it  has  a  Foratnen.  but  a  ^ 
broad  Bafis,  very  like  that  of  the  lefler  Todd-ftones.  This  was  found  in  the 
Sandy  Stone^Quarries  at  Marcbam  by  Mr.  JobnArcber^  of  ^een^s-CoUedgej  a 
very  hopeful  young  Gentleman,  who  amongft  a  great  many  other  Stones  has 
two  or  three  of  diis  Kind.  I  obierved  ttxm  afterwards  in  the  Sand-Pit  at 
FartHgdoH* 

The  Stones  hitherto  dcfcribed,  together  with  a  great  many  others  which  I  ]?ig.i2S4 
jbund  in  the  Inland  Parts  of  England^  I  take  to  be  the  Teeth,  or  other  little 
Bones  of  the  Heads  of  Fifties. .  Befides,  I  have  observed  a  great  many  of  their 
^^'VoL.  IL  *  Uuu  Vertebra         ^  - 
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Vertebra  fcfttterecl  op  and  down  every  where  in  ^hc^trjbin^  StrkJbiHf  wbA 
Oxfcr^sirt  \  all  which  I  commonly  caJl  by  the  general  Name  of 
ttg.iiZ*     20-  IchthyoJpmdyUs^  ox  Fijh  Viruhrai  Stones.    They  are  varioufly  cokMrq^ 

according  to  the  Places  where  thev  are  fiuind ;  Ibme  biacki  others  br<)wii»         ., 
others  oraCla^  or  Aft  Colour.    They  are  no  lefs  variable  too^  both  aaii|>  ' 

ihek  Size  and  Figure,  than  the  Tcbtbytfiea^  or  Rfthbwe-Siones  above  defcribecU 
I  have  found  iome  of  them  Wgp:  than  your  TabU-Mm  or  Cbifi-Mm^  4^ 
fome  of  them  fmaller  than  a  Vitcb-Seed.  \  have  feen  them  preferved  in  efa^s 
Sand'Pit  at  Marcbam^  almoft  without  any  Lds  of  their  bony  Subftncc^  ^ 
far  as  I  could  obferve.  6efides,  thefe  Stones  are  very  felidom  or  never  ilHmt 
joined  together  like  the  Vertebre  of  Fiihes»  which  is  a  ftrong  Sign^  m  my 
Opinion^  that  they  are  not  natural  Stones  formed  alter  the  Manner  of  ibme 
particular  Bones.  For  if  Nature  does  attempt  to  do  the  fame  Tfaaf^  under 
Ground  that  ihe  does  in  the  Sea,  why  might  not  ihe  with  the  iame  Pain^ 
and  X)exterity  with  which  ihe  makes  a  fingle  Vertebra  make  ouc  j|  whote 
Nekton? 
JR^.  129.  21.  AJirofig  FragnutU  cf  the  Jaw-hme  ef  a  Fi/b^  with  Toad-ftqnes.'gfowr«^ 
ing  to  it  found  dtGarvord.  T 

Ftg^iio*     22.  A  fmall  "tongue- fione^  with  a  ftony  Fragment  of  the  Jaw-bone  g^ow^ 

ing  to  it»  found  at  Faringdon. 
•.t43.M7^     ^3»  ^4t  *5>  ^^  found  near  Lbm  Deilo  in  Caermarsbinjbire^  26^  27^  aty 
^y-  >3o»    29,  on  the  Severn  Shore  in  Gloc^erftare ;  go»  at  Gold  Cliff  in  Monmoufb^tg^ 
?i^V33!M4»and  ail  the  reft  in  the  IQe  of  Caldey  in  Pembroke/hire.    The  %^tb^  Fig.  ifz. 
iV'.itf.   whereof  we  found  great  Plenty,  muft  doubttefs  be  referred  to  the  Scekoov 
rig'xiUtiQf  fome  flatFifib;  the  23,  and  24,  I  know  not  at  all  what  to  make  cf : 
ull  143I  ^^  ^^^  zxt  Modioli^  cr  Vertebra  of  Sea-Stars,  for  I  have  been  long  finee 
M*  H5>  fully  iatisfied^  that  all  ibrts  oiEntrMhi  and  jt^eria  muft  be  referred  dutheri 
its*.  '^^'^  not  that  I  conclude  that  either  of  theie^  or  any  other  marine  ceneftiial  Bo^ 
dies,  were  ever  really  either  Parts  or  Exuviof  of  Anisoals  \  but  ihtt  chqf 
bear  the  iame  Reladon  to  the  Sea-Stars,  that  Gloffopetr^  do  to  the  Teeth  « 
Sharks  ;  the  Foi&i-Shells  to  the  Marine  ones,  i^v. 
MS3f*x97*     Fig.  149,  ICO.  Rcf^rc{eQtAUme''ftoneMdrble^  we  have  lately  difcover'd in 
^'^^*^^ H^ales  when  poTifhed.    We  have  Plenty  of  it,  but  few  Pieces  exceed  6<  a» 
or  ig  Inches  Diameter,  for 'tisonly  a  Sort  of  ^/ry^sMMs  incorporated  in  ^ 
veral  fmall  Blocks  of  the  Ume-Sione^   whereof  Fig.  149,  reprefenu  aJBeoe 
bolifhed  perpendicujarly,  and  Fig.  250.  horizontally.    'Tis  to  me  mate 
oeautiful  than  the  Florentim  Marble^   but  much  more  hard  md  fisb&Mfr- 
tial.  •  •  • 

jW)r.sim»     N'B.  This  Stone  is  a  Sort  of  Coraly  and  the  Lafidii  4ftrolidis  fim^MftM 
lA./.  3is.  risprimum  Genus.  Boet.  de  Bods  i   qt  4ftroiS4s^  IForm^  Mm^  it  grows  iii  dfetf 
Seas  adjoining  to  Jasnaiea.    It  is  frequently  found  Foffil  in  EnglMd.    I  hamm 
.  &fn3e  of*  it  that  will  polifli  aa  well  as  ^ii/,  which,  was  many  Years  fince  SomA 
out  by  Mr.  Beaumont.  .  \ 

i^h      LXXVL  I .  This  Defcription  of  the  Giant's  Caufmttf^  I  i^ceived  from  % 
j^^;^*  Scholar  and  aXraveiler,  who  went  on  pwpoi^  the  kft  Smodqer  ili^  wkh 


It- 


Urn  Biftop  of  iXn^r  to  fee  it.  It  is  in  the  County  of  Antrim^  about  7  AGles 
£dft  of  Cokmu^  Bod  31  Mites  to  the  Eaft  of  the  Mouth  of  the  River  Deny. 
The  Coaft  there  is  a  very  great  Height  from  the  Sea  :  And  from  the  Foot 
of  the  Precipice,  there  runs  out  Northward  intJS  the  main  Ocean,  a  railed 
Omfmof  di  about  So  Foot  broad,  and  about  20  Foot  high  above  the  reft  of 
the  Strand  \  its  Sides  are  perpendicular,  it  was  about  200  Foot  in  view  to 
the  Sca^  Water. 

This  whole  Caufwo}  confifts  all  of  PUlars  of  Perpendicular  Cylinders^  Hexa-' 
^ens  and  Pm^igom^  of  about  18  and  20  Inches  Diameter,  but  fo  juftly  fhot 
one  by  another,  that  not  any  thing  tMcker  than  a  Knife  will  enter  between 
the  fides  of  the  PiUars.  When  one  walks  upon  the  Sand  bebw  it,  the  fide 
of  this  Canfwm  has  its  Face  all  in  AngUs^  tM  feverai  Cylinders  ("pardon  the 
Impropikty  of  the  Word )-  faavuig  fome  two^  feme  three  of  their  Sides  open 
«i  View.  The  very  v^  Ugh  Pk^pice  does  alfo  confift  of  Cylinders  :  tho* 
focne  Ihortcr  awi  ibme  longer :  And  all  the  Stones  that  one  fees  on  that 
Coaft,  whether  fingle  or  inChifters,  or  that  rife  up  any  where  out  of  the 
Sand,  are  all  Cylimiirs^  tho*  of  ever  fo  difierent  Angles  ;  for  there  are  alfo 
Fottr-fquared  upon  the  fame  Shove. 

a.  The  GianetCaufway  is  Ibmcwhat  more  than  8  £^/|SfS& M2siN(Mth-Eaft  ^^J[^ 
from  the  Town  of  Coirmn^  and  about  3  from  the  BufihASllsy  almoft  direAly  •n«i>i7» 
ISTorth.  It  runs  firom  the  bottom  of  an  high  HiU  into  the  Sea,  no  Mahcan 
XtXL  how  far,  but  at  Law-Waier  the  Length  of  it  is  about  600  Foot^  and  the 
Bttadtfa  of  it,  in  the  broadeft  Phu:e  240  F$oU  »  the  harroweft  120  F$ot.  \t 
h  very  unequal  likewile  in  the  Height,  ki  ibme  Places  it  is  about  36  Foot 
Iridiorom  the  Level  of  the  Strand,  and  in  other  Pkees  about  15  Foot. 

It  confifts  of  many  thoufiuid  Pillars,  which  ftand  moft  of  them  perpendi* 
Oilar  to  the  Phun  of  the  Horizon  clde  to  one  another,  but  we  could  not  dif- 
cern  whether  they  do  run  down  under  Ground  like  a  ^arry  or  no.  Some  of 
them  are  very  I019  ^^  higher  than  the  reft,  otheri  fliort  and  broke ;  (bme 
for  a  pretty  large  Space  of  an  equal  Height^  fo  that  their  Tops  make  an  even 
plain  Surface,  many  of  them  iniperfeft,  crack'd  and  irregular,  others  entire, 
ttntform  and  handiome,  and  theie  of  difierent  Shapes  and  Sizes.  We  found 
them  almoft  all  Pemagmiolor  Hexagonal^  only  we  obierved  that  a  few  had 
y  fides,  and  many  more  Peniagtmt  than  HexagcnSy  but  they  were  all  irrcgo- 
lar  :  For  none  that  we  could  obferve  had  their  fides  of  equal  Breadth ;  the 
Pillars  are  fome  of  them  15,  fome  18  Inches,  fome  2  Foot  in  Diameter,  none 
of  them  are  one  entire  Stone,  but  every  Pillar  confifts  of  feverai  Jbints  or 
Pieces,  as  we  may  call  them,  of  which  ibme  are  6,  fome  12,  fome  x8  Inches, 
iome  2  Foot  deep. 

Thefc  Pieces  lie  as  clofe  upon  one  another  as  'tis  poffiUe  for  one  Stone  td 
fie  upon  another ;  not  jointing  with  flat  Surfaces,  for  when  you  force  one  off 
the  other,  one  of  them  is  always  Concave  in  the  middle,  the  other  Convex. 
Tlv^re  are  many  of  thefe  kind  of  Joints,  which  lie  loole  tipon  fome  part  of 
XhtCaufwiTf^  and  on  the  Strand,  whkh  were  blown  or  warned  off  the  Fillars. 
Xhefe  Joints  are  not  always  placed  alike,  for  in  fome  Pillars  the  Convexity  i% 
always  upwards,  and  in  others  it  ftands  always  downwards.    When  you  force 
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thcmafundcri  both  thcC&ncave  and  the  Convex  Siipcrfide&are  veryfmoodt, 
as  are  ajfo  the  fides  of  the  Pillar^  v^hich  touckone  another^  being  of^tffbUiJb 
Free-Jione  Colour,  but  a  finer  clofer  Grit  *,  whereas  when  we  broke  fome 
Pieces  off  tliem,  the  Infide  appeared  like  dark  Marble. .        : 

The  Pillars  ftand  very  clofe  to  one  another,  and  tho*  fome  have  5  fides, 
and  others  of  them  6,  yet  the  Coqtexturc  of  them  are  fo^aj^ed,  that  tkett 
IS  no  Vacuity  between  them  j  the  Inequality  of  the  Numbers  of  the  fides  of 
the  Pillars,  being  often  in  a  very  furprizing  and  a  wontderful  Manner, 
throughout  the  whole  Caufwayy  compen&ted  by  the  Inaquality  of  the 
Breadths  and  Angles  of  thofe  Sides :  fo  that  the  whdb  at  a  Jittle  Diflance, 
looks  very  regular,  and  every  fingle  Pillar  does  retain  its  own  Thicknelis,. 
and  Angles  and  Sides,  from  Top  to  Bottom. 

Thofe  Pillars  which  feem  to  be  entire  as  they  were  originally,   are  at  the- 
Top  Aat  and  rough,  without  any  Graying  or  Siriaie  Lines ;   dioie  which  lie' 
low  to  the  Sea,  are  wa(hed  fmooth  ;  and  others  that  feem  co^havecheirnttQ- 
ral  Tops  blown  or  waihed  off,  are  feme  cpncive,  aiid  others  convex. 

The  high  Bank  hanging  over  the  CMT^v^.on  that  fide  which  lies  next  it^ 
and  towards  the  Sea,  feems  to  be  for  the  moft  part  composed  of  tbex:omtfion- 
fortof  CrMgy  Rock,  only  WjCfaw  a  fe<r  irrtgular  Pillars  on  the  Eaft-Sidc, 
.  and  fome  farther  on  the  North,  which  they,  call  the  LoomSjOt  Organs^  ftand- 
ing  on  the  fide  of  a  Hill  \  ciy  PiUai^  in  the  middle  bdngthe  longeft^  and 
thofe  on  each  fide  of  thgiii  ftill  fhortfir  aod  fhorter :  Mot  jufl:  ovtt  die 
Caufwcn^  we  faw  as  it  were  the  Tops  of  fpme  Pillars  aj>pearing  out  of  die 
fides  of  the  Hill;  not  ftandin^  npr  lyiog  flat,  but  flbpuig. 

We  fiappofe  each  Pillar,  throughout  the  Ca^/te^tfy,  to  continue  the  iameta 
the  very  bottom,  becaufe  all  that  we  faw  on  the  Sides  wene  fb. 
jl*/.i74«       NB>  The  feveral  fides  of  one  and  the  fame  Pillar  are  as  in  the  Plaftesef 
Cbryftals^  of  very  unequal  breadths  or  lengths,  call  it  either,  when  you  mea- 
fure  them  HorizonuUy  ;  and  that  in  fuch  as  are  Hext^anal  ^brMiet  Side 
always  fubtends,  or  is  oppofite  to,  a  narrower,  which  (on  of  Geometry  Na* 
ture  likewife'obferves  in  the.Formation  o(  Cbryfials.    . 
'  uJ^m^     3*  Ampng  the  feveral  Figured  Stones  ahxady  defbribed  by  Authors,- 1  find 
,f  /*1^.'  bone  that  has  more  Agreement  with  thofe  which  compofe  oatGiani's  Caujwaf 
than  the  EntrochoSy  the  AJiroites  or  Lapis  Sullarss^  and  the  Lapis  Bafanus  or 
BafdUes  :  And  yet  for  all  the  great  Refembiance  they  have  in  fome  Particulars, 
they  differ  very  much  in  others. 

The  Enlrocbos  agrees  with  the  Pillars  of  our  Canfway  in  that  it  is  a  ftony 
Subftance,  formed  by  Nature  Column-wife^  and.  confifdng  of  20  or  30  fe- 
veral Intemodiaj  or  Joints^  fet  one  a-top  of  another,  but  then  it  differs  in  that 
its  outward  Shape  is  round  and  Cylindrical  \  in  its  having  a  H^e^  or  Pitb^  run 
froni  top  to  bottom  through  all  the  Joints;  in  the  fettingott,.or  way.of  fitdng 
one  Joint  to  another  \  and  in  its  Size  and  Magnitude. 

T)\t4ftroites  or  Lapis  Stellaris\&  not  only  fliaped  Column  xvtfe^  as  the  En- 
lrocbos^ and  jointed  with  feveral  Intemodia  cbtely.  adjufted  to  pne  another; 
but  its  Sides  are  Angular.  But  then  it  mufl^  be  obfervcd  that  the  Sides  of  the 
JJlroites  are  Silv^fays  fulcated  or  a  little  furrowed,  and  arc.  conflanriy  P*»* 
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i^ms^*^  wkereastheJ^-S/tfiTf  has  its  Sidesperfedlyfmooth,  znApUme^  and  foine*' 
titneB  in  Hexagons  and  Heptagons  as  well  as  Pentagons.  Moreover,  the 
jiftraites  has  Furrow'd  and  Protuberant  Rirfs  ftriking  from  its  Center,  fomc-, 
what  as  they  draw  a  Star,  whence  it  has  its  Name ;  that  adapting  the  Conca^ 
vites  and  Convexites  together,  caufe  the  Cohefion  of  the  Joints  to  one  another: 
whereas  the  internal  Superficies  of  the  Intemodia  in  our  Irrfif-Stone  fends  forth 
no  fort  of  Rays  from  its  Center,  and  unite  to  one  another  bj  a  quite  different 
Articulation.  For  befidcs  what  Dr.  Foley  remarks  of  the  bottom  or  top  of  each 
Joint,  having  a  large  round  Concavity  or  Convexity  that  extends  it  fclf  from  the 
Center  of  the  Stone  within  an  Inch  or  two  of  the  Angular  Circumference ; 
examining  two  Joints  that  were  fent  up  from  the  Place  hither  toDubliny  I  ob- 
fervcd  likewifc,  that  the  bottom  or  top  of  each  Joint  round  this  Concavity  or 
Convexity  either  rifes  with  an  eminent  Verges  or  Ri^e^  if  it  be  Concave  in  the 
Middle,  or  if  it  be  Convex j  is  hollowed  with  fucha  Ibrt  of  Groove,  as  to  re- 
ceive dofely  into  it  all  the  eminent  Ridge  of  the  next  Jcrint  either  above  or  be- 
low it :  fo  that  each  Superficies  in  the  Articulations  adapt  tbemfelves  on  ali 
fides  to  exadkly  one  to  the  other,  as  'tis  poflible  for  two  Bodies,  that  are  only 
Contiguous  and  not  Cohering. 

The  Aftroites  alfo,  as  well  as  the  EntrocboSj  differs  extremely  from  our 
Stone  in  its  Size^  or  Magnitude  y  for  the  largeft  that  is  found  of  either  of 
thofe  kinds,  do  not  much  exceed  the  thicknefs  of  a  Man's  Thumb,  whereas 
our  Columns  are  fome  of  them  two  Foot  in  Diameter.  Yet  this  difproportion 
of  Bulk  is  not  fo  confiderable  a  Difference,  fmce  we  obferve  that  Nature  tSc&% 
the  like  Difparity  in  other  of  her  Works,  and  thofe  too  nearly  allied^  and 
evidently  of  the  f^mie  Tribe,  or  Family.  Ourfmall  Jointed  Rufibes  or  Reeds 
and  the  largeft  Eafi-lnSan  Bambou^  one  of  which  I  remember  to  have  feen  ia 
Holland  above  26  Foot  high,  and  as  thick  as  a  Man^s  Middle,  are  yet  Plants 
of  the  fame  Species  and  Clafs* 

But  nothing  among  all  the  Foffil  Tribe  that  I  have  feen  or  read  of,  comes 
fonigh  in  all  refpeds  in  its  Formation,  Subftance,  Size,  Way  of  growth  or 
Manner  of  ftanding,  &?r.  to  the  Columns  whereof  this  Caufwi^  is  compofed,' 
as  the  Lapis  Bafaltes  MfneuSj  defcribed  by  Kentmannus  in  Gefner  de^Figuris 
Lapidum^   whereof  he  fays  there  is  a  great  large  Bed  within  three  Miles  of 

Drefden  in  Saxony.    He  gives  the  following  Account  of  it  thus  •,  * 

A  great  many  angular  Stones  glued  as  it  were  together^  reprefent  that  kind  of 
Marble  called  B^altes.  They  are  of  the  Size  and  Shape  of  a  middling  Figy 
veryfingular  but  Plenty  enough  of  tbem^  and  fo  joined  and  fitted  to  one  another^ 
as  if  it  was  done  by  Art.  They  have  feven^  Jix^  five^  and  fome  times  though 
rarefy  J  only  four  Angles.  All  together  they  have  the  Figure  of  a  Beam  ftandtng 
upj  polifbed  on  the  Outfide^  fmooth  to  the  Touchy  of  an  Iron  Colour^  heavy  and 
hard  like  Adamant.  Thefe  Stones  thus  cemented  together  ft  and  up^  fomefeven^ 
fome  ten  Ells  above  Ground.  How  far  they  Jink  down  into  the  Earth  no  Body 
yet  knows.  But  I  find  this  Difference  between  thefe  and  the  Mifnean  Bafaltesy 
that  its  Columns  were  one  entire  Piece  from  top  to  bottom,  whereas  our  Irifb 
Bafaltes^  is  compofed  of  Columns  divided  into  many  Joints.  Sa  that  I  diuik 
it  may  not  improperly  be  called,  to  diftinguiih  it  from  this  and  all  other  Foffih^ 

ne 
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S^r^f^rlft&Li^iBtt&lttStfr  BaiSuos,  bmrntg  tim  d^gks  ^  k^  m^ 

at  mofi  iigbi^  very  matfy  artkukied  ai  fever d  Jfnnts  mtb  me  amtber^  but  ««^ 
fepetrable  and  knotty. 

Whether  our  Irifii  BafaUes  can  pretecd  to  the  Name  Bafanes^  on  the  Cunt 

account  the  Mfnean  docs,  -from  rfie  Greek  Word  Bpr<r«ti^w»  Exphro^  bccauib 

k  has  the  Property  of  the  Teucb-Siane^   that  (hews  by  Lmes  drawn  widi 

Metals  on  its  fmooth  Surface,  which  are  Genuine,  and  which  AdukeraiCt 

I  cannot  pofitivtly  fay  ;  becaufe  thofe  Pieces  L  liavc^  arc  fo  rou^  that  ua- 

lefs  fome  part  of  the  Superficies  were  artificially  poliihcd,  thcExperioicnt  can* 

not  be  made  :  Yet  I. have  reafon  to  believe  it  would  fucceedt  were  the  Stone 

poliihed  ;  becaufe  I  find  Black  Marble  in  general,  fi>  it  be  of  a  dofeXcxtim 

and  hard,  as  this  is,  partakes  of  that  Property. 

^/^       4.  To  have  a  juft  Idea  of  this  wonderful  Produ£lion»  I  propofed  chc  laft 

tUGu^u  Summer  1607^  to  fome  Plulolbpbical  Gendemcm  here  in  Huhlin^  thtf  w« 

^/'[i^'^'^ihould  employ  at  our  common  Charge,   one  Mr.  Saniju  a  good  Maftef 

MoHdmx.   in  deftgning  and  drawii^  Profpefts,  to  go  into  the  North  of  irelani^ 

^*,^/^'^;  and  upon  the  Place  take  the  genube  and  accurate  Figure  of  tho  whole 

'  Rock»  with  the  natural  Pofture  of  the  Hills  and  Country  about  it  for  feme 

diftance.    Accordingly  we  fent  him  away  with  fuch  Inftru&ioos  as  I  drew  up^ 

for  him,  and  he  returned  fcon  after  with  a  fair  and  beaudful  Draught  verf 

cxpreffive  of  each  Particuhrwc  defired. 

A.  The  Greme  Caufwar^^  which  is  from  B.  to  C  1^$  Yards,  from  J).  Ml 
E.  120  Yards,  and  ht>m  F.  to  G.  64  Yards. 
Ftg.i^u     H'  Tht In^^e£fCau/w^^  which  is  120  Yards  k>ng. 

/.  Stones  the  fame  as  thofe  of  the  Cau/waf^  which  lie  on  their  Sides  in  the 
Hill. 
JC  Rocks  in  thcSo^  whkh  appear  to  be  the  fame  fort  of4Stone. 
Z.  The  Organs^  which  are  PiUarSy  the  fame  wkh  the  Canjwaf. 
M.  The  CbinmeySy  which  are  Stone  and  make  that  Figure. 
The  Pricked  Une  in  the  CaufUHg^  flicws  how  far  the  Sea  flows  at  High* 
Water. 
/'lff.152.     Pig'  152.  ThcIVofpeftof  the  Eaft-Sideof  the  Caafw^f* 

There'^are  aifo  fevend  of  thdfe  kind  of  Stones  feen  in  the  Sides  of  the 
Rocks. 

But  the  moft  inftruOire  Part  of  the  Scheme  is  that  which  exprefies  dl 
the  various  Figures  of  the  feveral  Jomis  and  Columns  that  have  been  found  by 
careful  Obfervation  to  make  up  the  Caufuuy. 
Fig^iSZ*     N.  A  Joint  but  of  3  Sides* 
O.  A  Joint  of  4  Sides. 
P.  A  Joint  of  5  Sides. 
^  A  Joint  of  6  Sides. 
R.  A  Joint  of  7  Sides. 
S.  A  Joint  of  8  Sides, 
^f  •  <54«     ^^^  154*  "^  l^'i^cit  of  a  Column  of  6  Sides  tranfirerfly  divided  in  the  Mid- 
dle, the  uppermoft  P^rt  a.  laid  ck)fe  by  the  lower  Part  b.  that  the  Man* 
ner  may  the  better  and  more  plainly  appear,  bow  the  Omveuity  or  Rijivg  of 

the 
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'fht  Joint  below,  marked  c.  was  let  into  the  Hollow  of  the  jtnnt  abovt^ 
marked  d.  when  that  was  in  its  native  Pofture,  ftanding  a- top  and  covering 
it.  By  this  fort  of  Jrticidatm  the  revcral  Joints  of  the  Columns^  whether  they 
conlift  of  3,  4,  5,  6,  7,  or  8  Sides,  adapt  and  unite  themfclvcs  to  one  ano- 
ther ;  and  oblerve  in  ail  the  reft  of  the  Figures,  c.  denotes  a  Cofivexity  or 
Bifing%  d.  a  Omty  or  Hollcwne/sy  in  the  Stone. 

Fig.  1 5^.  Is  a  CoUeftion  of  7  Columns  as  they  ftand  together  in  the  Caufway  j  F$F.jn€* 
and  Ihcw  that  though  the  Piliats  differ  from  one  another  in  their  Sbajfe  and 
An^ks^  yet  they  ^juft  their  Sides  in  fuch  a  manner  to  the  next  immediate 
adjoining  Cobtms^  that  there  remains  no  Vacuity  between  them :  For  the 
PiUars  arc  of  fuch  various  Figures,  that  all  fort  of  Inftcrftices,  of  what  ihape 
fcevcr,  arc  entirely  filled  up  by  one  or  other  of  them,  i  e  e  e.  theSides  of  the 
Pillars,  which  {hew  by  their  outward  Surface  that  each  Column  confifts  of 
inaoy  Joints  nlaced  one  above  another,  from  top  to  bottom  i  and  theie 
Joints  U>  dofcly  CMtiguous,  that  only  a  fmall  Crevife  or^Line  feems  to  fever 
them  ;  fome  with  tttw  ComuexitUs  uppermoft,  as  thofe  marked  c.  others  with  ' 
their  Concavities^  as  thofe  marked  d. 

The  Triangular^  ^adrangulary  and  OSangular  Pillars  are  much  fewer  in 
Number  than  thofe  other  Jigured  Columns  :  So  that  they  do  not  come  readily 
in  fight,  except  they  be  carefully  fearched  frfter.       • 

But  this  fort  of  Stone  is  not  more  remakable  for  being  ciK  thus  natu- 
rally into  Regular  Geometrical  Figures^  than  for  being  found  in  fuch  Plenty 
and  vaft  Abundance  in  many  Parts  of  this  Country,  for  4  or  5  Miles  about. 
For  bcfidcs  what  goes  under  the  Vulgar  Name  of  tht  Giant* s  Caufooay^  which 
itfcif  alone  is  of  a  great  Extent,  and  how  far  it  may  run  into  the  Sea  none 
can  tell,  there  are  many  other  CoUeftions  of  the  fame  kind  of  Pillars^  fitua- 
tcd  in  and  about  this  Place  ;  as  two  kfier  but  more  imperfeft  and  broken 
Caufways  as  we  may  call  them,  that  both  lie  at  fome  Diftance  on  the  Left 
Hand  of  the  great  one,  as  you  face  the  North ;  and  a  little  farther  into 
the  Sea  Ibmc  Rocks  fhew  themfelves  above  Water,  when  the  Tide  is  low, 
tfcat  feem  all  made  ftill  of  the  fame  Stone.  And  if  you  afcend  towards  the 
Land  in  the  Hill  above  the  Caufivi^  next  and  immediately  adjobing  to  it, 
you  meet  with  more  of  the  fame  fort  of  Pillars^  but  in  a  different  Situation, 
not  perpendicular  and  eredb,  but  lying  as  it  were  on  their  Sides  in  a  flanting 
Fofturc. 

Beyond  this  Hill  Eaftward,  at  ieveral  Diflances,  fland  many  Sets  of 
ftnught  and  upright  Columns  ranged  in  curious  Order  along  the  fides  of 
the  Hills :  that  Parcel  of  them  which  is  moft  confpicuous  and  nearcft  the 
Cauftvay^  the  Country  People  call  the  Looms  or  Organs^  from  its  formal 
Shape  ;  which  is  fo  very  regular,  that  all  its  feveral  rillars^msiy  be  diftin£Uy 
counted,  and  they  arejuft  50  in  Number-,  the  largeft  and  tailed,  atleaft 
-4.0  Foot  high,  confifts  of  44  diftinft  Jomts,  and  ftands  direftly  in  the  middle 
of  all  the  reft,  they  gradually  decreafing  in  length  on  both  fides  of  it,  like 
€}rran  Pipes. 

Four  Miles  Weftward  of  the  Giant* s  Caufwofj  a  Mile  and  half  diftant! 
from  the  Stia,  three  Miles  from  the  Town  of  Colrain^  and  about  two  from 
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Dundee  J  an  oWSeat  oftheMarquifs  of  Antrim^  feveral  Ranges  of  tdl  PH 
'Tars  fhcw  themfelves  along  the  fide  of  a  Rock,  for  about  300  Paces  toge- 
ther ;  a  Church  within  a  quarter  of  a  Mile  of  them  called  BaUiwillan  Churchy 
I  am  told,  was  built  for  the  moft  part  with  Stone  taken  from  thofe  Pillars, 
which  are  all  of  the  fame  fort  of  Stone  with  the  Columns  of  the  Giant's 
Caufw^j  (as  I  find  by  carefully  examining  and  comparing  together  Pieces 
of  them  both  I  hatt  now  by  me)  and  like  thofe  too,  confift  of  regularly  cut, 
loofe  and  diftindt  Joints  placed  one  upon  the  top  of  the  other ;  but  in  thde 
refpefts  they  diflfcr. 

1 .  That  lome  of  thefe  Inland  Pillars  are  of  a  much  larger  Size  than  an^  iii 
the  Caufway^  being  two  Foot  and  a  half  in  Diameter. 

2.  That  there  are  only  found  among  thefe,  fuch  as  have  3,  4,  5,  and  $ 
Sides,  and  none  that  have  7,  and  8,  liKe  fome  of  the  Giant's  Caufway, 

3.  That  the  Joints  of  thefe  do  not  obferve  that  kind  of  Articulaticn^  by 
HCavities  and  Convexities,  as  thofe  of  the  Caufway  do ;  but  their  upper  and 
lower  Surfaces  touch  only  in  Planes,  and  they  (land  united  by  means  of 
ilieir  Weight  and  Prcffure  alone  5  fo  that  a  fmall  Force  will  fever  them. 

But  I  find  by  oblerving  the  manner  of  the  Commifiure,  or  way  of  jSrticu- 
laiitm^  in  fix  Couple  of  the  Xeveral  Sorts  of  Joints  of  2,  4,  5,  6,  7,  and  f 
Sides,  which  I  had  ndfe^  on  Purpofe,  and  taken  out  of  the  Caufw^^  as  they 
were  naturally  fellowM  in  Pairs,  that  fome  of  the  Joints  adually  want  this 
Cavity  and  Rifing,  as  thofe  of  4  and  6  Sides  I  have  now  in  my  Houfe,  and 
are  only  united  to  one  another  by  Superficies  touching  clofe  in  Planes  that 
run  a  little  fiantin^  and  not  parallel  to  the  Horizon.  Yet  this  may  be  only  a 
chance  Formation,  fince  the  univerfal  Jointing  of  the  whole  Caufiaofy  is  cer* 
tainly  otherwife.  But  I  muft  take  notice,,  that  the  Hollows  and  Convexities 
are  not  conftantly  formed  and  moulded  in  the  Stone  with  all  that  accuracy  and 
circular  exaftnefs,  the  Artilt  has  pleafed  to  exprefs  them  in  the  Figures. 
\  Thefe  Cavities  in  fuch  Joints  as  are  uppermoft,  and  lie  expofed  to  tb& 
open  Air  on  the  Surface  of  the  Caufway^  afford  no  fmall  ufe  and  advantage 
to  the  poorer  Sort  of  People  in  the  neighbouring  Country,  with  whom  it  is  a 
common  Pra&ice  in  the  Summer-Time,  when  they  want  Salt,  to  fill  thefe  na- 
tural Bafonswith^^^-^^/^,  which  by  reafon  of  their  Shallownefs  are  of  fa 
commodious  a  Shape,  that  in  the  fpace  of  four  Tides  they  find  all  the  Water 
diat  was  left  in  them  exhaled,  and  the  Salt  remaining  dry  in  the  bottom  of  the 
Hollows. 

But  there  is  another  Irregularity  I  muft  take  notice  of,  which  is,  that  one 
of  the  Joints  of  the  Caufway^  ^  Pentagon^  fent  me  hither  to  Town,  isCavous 
bpth  at  top  and  bottom  :  But  the  general  Formation  is  this^  that  if  a  Joint  be 
Concave  9i  one  end,  the  other  end  is  Cottvex. 

The  vaft  towering  Height  of  thofe  ftriait-joined  Pillars,  efpecially  of 
thofe  that  are  moft  (lender  and  the  perfed  among  them,  is  truly  very  fur* 
prizing.  There  are  in  the  Caufway^  fome  of  33,  others  of  36  Foot  hi^ 
above  the  Strand  ;  and,  as  I  faid  before,  fome  among  the  Organs  equal  40 
Foot  in  height.  How  far  thefe  may  be  continued  under  Ground,  is  0Ot 
yet  difcovered :  But  a  Gentleman  of  my  Acquaintance  traced  one  of  the 
'   "       /  talleft 
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tailed:  Pilhrs  of  the  Caufw^  by  digging  into  the  Strand,  and  it  continued 
ftill  of  the  fame  Make  and  Figure,  jointed  as  it  was  above,  for  the  Depth  of 
8  Foot  together,  and  he  found  no  reafon  to  doubt  but  he  nnight  have  traced  it 
much  farther. 

Thisisol^ervable,  that  commonly  the  Joints,  as  well  of  the  Inland  Pillars, 
as  thofe  of  the  Caufwajf^  as  they  have  their  Situation  nighcr  the  Earth,  arc 
longer  and  taller  than  thofe  towards  the  top  of  the  Column  *,  but  no  diffe- 
rence b  obferved  in  the  Cavities  or  Rifings  of  the  Joints,  as  they  are  placed 
higher  or  lower  in  the  fame  Pillar  :  they  continue  much  the  fame,  as  to  their 
Depth  or  Protuberance  from  top  to  bottom  ;  yet  the  utmoft  top  of  fuch  of 
the  Pillars  that  feem  compleat  and  entire,  always  terminates  with  the  Joint  that 
is  flat  on  the  upper  Side,  and  no  way  either  Concave  or  Convex  like  all  the 
reft  below  it. 

As  to  tlie  Internal  Subftance  of  this  Stone,  *tis  of  an  extraordinary  hard, 
dole,  and  compad  Texture  :  Its  Greet  or  Grain,  fo  very  even  and  fine  that 
it  hardly  appears,  unlefs  viewed  near  the  Eye,  and  when  the  Stone  is  newly 
broke  :  Then  it  Ihcws  itfelf  on  its  Surface  like  a  very  minute  fmall  gliftning 
Sand  thickly  interfperfed  with  the  reft  of  the  Solid  ;  which  by  reafon  its  Parts 
are  fo  firmly  combined  togetheri  has  fomething  more  of  gravity,  in  pro- 
portion to  its  Bulk,  than  moft  other  forts  of  Stone,  unlefs  fuch  as  partake  of 
the  Mar^bafite  or  Pyrites^  and  are  more  ponderous  than  ufual  from  a  Metal- 
line Principle,  being  an  Ingredient  in  their  Compofition  *,  of  which  this  docs 
not  at  all  participate,  or  at  leaft  not  in  any  confiderable  Quantity,  that  I  can 
difcover. 

It  ieems  as  if  it  were  one  plain  homogeneous  Body,  without  any  Mix- 
ture of  CocbUte^  BelemniUy  Veins  of  Spar^  or  fuch  like  extraneous  Matter, 
fo  commonly  met  with  in  moft  other  ftony  Concretes  :  Nor  can  there  be  ob- 
ferved Sjtfs^  Furrows/  Striitj  or  any  manner  of  Lines  running  along  its  Su- 
perficies ;  fo  that  it  is  capable  of  a  good  Polilh,  and  I  find  has  in  Perfection 
that  Quality  of  the  Lapis  Lydius^  Bafanus  or  Tcucbjione^  fo  much  celebrated 
of  old,  for  (hewing  the  various  Imprellions  difierent  Metals  make  upon  it 
when  rubbM  or  drawn  alons  the  Surface  ;  but  being  a  Stone  naturally  divi- 
ded into  fmall  Pieces  or  Jomts,  and  of  fo  hard  a  Body,  that  it  turns  or  breaks 
the  Edge*  of  thebeft  Tools,  when  they  offer  to  cut  it,  it  fecms  unfit  for  the 
imbelliftiing  of  Houfes,  and  all  the  other  greater  Ufes  oi  ArcbiteSlure  ah<i 
Statuary. 

Ita  rough  and  natural  Outfide  that  is  expofed  to  the  open  Air,  and  beating 
of  the  Weather,  is  of  a  whitilh  Colour,  much  the  fame  with  what  we  fee 
on  common  Rocks,  and  Ldme-Stone  \  but  the  Infide  when  you  fever  one 
Piece  from  another,  is  of  a  blackilh  Iron-Gray,  like  that  of  the  beft  black 
Marble  before  *tis  polifh*d,  but  fomewhat  of  a  darker  Shade.  And  indeed  1 
can  difcover  but  little,  if  any.  Difference  between  the  Subftance  of  this  Stone 
and  that  of  Marble.  'Tis  true,  the  moft  common  fort  of  Marble  is  not  near 
fo  hard  and  dofe  a  Body :  yet  that  does  not  import  much,  fince  ^tis  known 
that  feveral  Kinds  of  Marble  vary  extremely  from  one  smother  in  Hardnefs. 
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Georgius  Agttcola^  in  lus  fiook  de  Natura  Foffilinm^  hds  a 
which  I  find  confirmed  too,  by  a  later  Author  living  in  that  (^xtritnr^ 
Lacbmand  de  FqgSibuSy  ^c.)  wht-rein  he  mentions  a  fort  of  Marble  fburidm 
the  Diftrift  of  Hildejheim  in  Germany^  that  feems  to  bear  in  fevend  rifiMQ^t^ 
a  great  Analogy  or  Agreement  with  this  Stone  of  the  Gianfs  Caifijitgf^ 
"  In  Hildejheim  likewife  over  againft  the  Cattle  of  Marburg  there  is  aHilt 
**  full  of  ftony  Beams,  fome  oT  them  ftanding  up  a  little  above  Grotnitt^^ 
^*  they  are  long,  placed  in  Heaps,  and  ^  the  Earth  that  is  mixed  ^^RtfiK 
'*  them  is  of  a  black  Colour.  Upon  ftriking  them  with  Iron  or  a  Bli:'^ 
**  other  Stone,  they  fmell  like  burnt  Horn  the  fame  as  the  Marble  at  t&i^ 
**  JheifHj  and  are  quite  of  the  fame  Subftancc  with  it.*?  He  does  not  indeed  pSi 
us  the  precife  Figure  of  thefc  Marble  Beams,  yet  it  feems  probable  at  Ic^ 
that  fome  were  fquare,  which  makes  him  call  them,  Trabes  Lapidi^:\  Bbt 
however  that  might  be,  this  I  am  afliired  of  from  frequent  JExperinxents,  t|ifi|t 
the  Marble  of  the  Gianfs  Caufway  like  theft  ftony  Beams^  when  forcibly  ftruck 
with  another  Stone  or  a  Bar  of  Iron,  fends  forth  a  ftrortg  oflfenfive  Scent  like, 
burnt  Horn.  '     . 

ntcnwth     LXXVn.  The  beft  way  to  explicate  iht  Vegetatien  of,  Ibck'-PlantSyh;^^^ 
jC2!Jii?"c/to  reprefent  the  'feveral  Ways  of  the  Grow:th  of  Spat'^  Which  (to  Jgf5'*^ 
*«k-       the  Account  from  Helvetia^  that  Snow  by  loftg  lying  arid  continual  iW^ 
Sfj^.^aaSj  hardened  into  Spar)  I  obferve  to  be  three ;  either,  i.  it  tikes  a»dt^1 
xnonip..i»9.  Stcams  alone ;  or,  2.  from  Steams  coagulating  either  Dew  as  it  fallf  c^ jdftr 
5?i^i#.    Ground,  or  Waters  iiTuiag  from  the  Joints  of  the  Rocks  under  Grouiiil'4  W^s 
*'"^      3.  it  grows  from  Earths  and  Clays.    We  have  an  Inftance  of  th^  fiHt'ia 
many  Grottq^s^  where  fome  Spars^  produced  from  Steams  albne,  fiang*fix>m' 
the  Roofs  like  Icicles  \  Lead-Ore  ofteii  growing  in  the  fame  manner:  And 
as  this  Spar  grows  downwafds;  fo,  in  many  Places  from  the  Sides  of  it,  dicrc 
iffue  little  Plants  of  Spar  which  flioot  upwards,  covixitf  to  the  Growth 
of  the  other.    Thus  Spars  grow  from  Steams  about  the  Baths  at  Beeda  in 
vii.  Stp.    Hungaryy  according  to  the  Relation  of  Dr.  Brown.    An  fixamplc  of  the  2d 
Some. **  is  given  above;,  where  *tis  ^^^^  ^^  ^^  ^  certain  Place   inltafy^  Chryftals 
Tl^*^'    (which  are  a  fort  of  Spars)  are  produced  in  clear  Evenings,  .by  a  Coagala^ 
tion  of  Dew  falling  on  nitrous  Steams.    We  hive  (bme  of  the  like  Rife 
on  'Mendip'Hills ;  our  Miners  finding  fometimes  in  Roads,  where  the  Earth  b 
bare,  /rw/iff«/tfr Chryftals,  about  2  Inches  in  length,  and  an  Inch  over;  not 
with  Uiarp  Angles,  like  the  triangular  GlzTsj  but  with  round  and  Wpnt  An- 
gles, and  carried  up  round  at  the  Erfds  like  a  Cocoa-J^ut ;  none  of  theft  be- 
ing ever  found  in  diggjng,     I  have  alfo  feen  of  the  fan^eSort,  whlidi  were 
taken  up  in  Gloucefterjbire.    So  again  it  is  commonly  fefen  in  Griftto%  that 
Steams^  coagulating  Waters^  ifluing  from  the  Joints  of  the  Clefts,  produce 
Sparsoi  all  Colours.     As  to  the  3d  Way  of  Generation,  to  wit,  from  Earths 
and  Clays,  becaufe  I  do  nbt  remember  tp  have  nact,  in  any  Author,  with  a 
iatkjfa&ory  AccQunt  thereof,  I  ihall  briefly  relate  to  you  what  Ihave  obierved 

herein. 
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■ .  Tfccre  ufc  m  MmUfhHSls.  and  %tntn\iy  ^\\itrtMifit$  tfrt^fitSi^f^ 
VimAsorGraittf's^  whereof  fome  which  ve  profty  deep,  m^  adoMiioi:  Air*     ** 
€a»  fired y,  and  haveotber  Coftdttions  required^  atie  Aid,,  by  our  Miocfs^  to 
be  Quick,  having  often  Ore  in  them,  and  ftilj  liTely-colour*d  Earths,  with 
(oxxxt  Moiftore  and  lively  Sfars :  Others  adinitting  Air.  2  or  3  ways,  and 
liaving  in  them  black  and  moift  Rocks,  and  dry  and  r/Otten  fhelly  Stones» 
4ark£arths,  barren  Sands  and  the  like,. being. faid  to  be.  dead.    I  have 
often  fearched  both  \  and  infomeof  the  former>  particularly  in  ofie  of  theni» 
winch  is  ^5  Fathoms  deep,  by  a  perpendicular  Line,  (thoi^h  the  ojbJiqye  Pe- 
fcent  of  it,  makes  it  above  50  Fathoms  to  thofe  that  go  into  it)  I  difqovered 
this  Procefs  of  Nature  in  the  Formation  of  Spar*    There  arc  in.  the  Bottom, 
of  thia  Groito  fome  Beds  of  Clay,,  and  others  pf  a  Jiver-cplpurcd  E^rtb,; 
which  I  take  to  be  as^ood  a  Sole  as  any  now  ii)  ufe  :  it  is  iniipid  to  the. 
Tafte,  but  fmells  well,  efpecially  when  dried  \  for,  as  it  lies,  it  is  oK^ifl: 
.and  like  Pafte,  made  io  partly  by  the  diftiUing  Waters,  apd  partly  by  a 
Steam  incumbent  on  the  Place  raifcd  from  ^ok  Waters  by  the  Mineral  Fer^^ 
mcMts.    This  Earth  and  Clay  there  fhoots  up  every  where  in  SpV'^s  ^in  4II  Pro- 
portions in  Height,  from  the  firft  Buddings  out  of  it,  till  it  c^mesalmQi):  as 
high  as  a  Man's  Finger  i  the  big^eft  of  them  being  in  Thicknei3  a^ut  an 
InchDiameter.    Thde  Spires  are.all  ruled  up  with  irregular  I^ri^gea  and  ivur-. 
rows,  and  fome  fooner,  ibme  later,  begin  on  the  top  to  be  congealed  into 
^far  ;  and  fo  gathering  a  Cruft  downward  by  degrees,  are  all  ac  UUl  turned 
into  an  abiblote  tn^A/^  ^l^ar^  with  fome  DiapbamiQ.    I  difcp^ei^d  :tiie  >fam¥ 
Earth  in   fome  Places  there  growing  Spbericaly  which,  whilft  it  is  Earth, 
is  ftill  fiicking  in  its  &d  s  but  afterwards,    as  it  con^s  to  be  crafted 
over,  and  at  laft  to  be  turned  into  Spar  like  the  other,  it  grows  clear  off 
from  its  Root,  as  Fruit  falls  from  the  Tree  when  ripe.    I  have  by  mt  of 
thefe  jfbmcal  StoneSy   from  the  iHgnefs  of  m  ordbary  BuUet,  to  that  of  a 
great  Pin's-Head,  kmt  tumii^  to  Spar  fooner  than  others :  I  found  fom^ 
quite  grown  off,    fome  half  grown,  ibme  white  Spar  outwardly,   and  raw 
Earth  in  the.  middle,  fo  that  theProcefs  was  as  pjain  to  me  as  J  could  wi(h«. 
I  faw  the  fame  Earth  in  ibme  Places  there  growing  in  an  exad  Oval  Foro^ 
and  turning  into  Spar  not  Oval^  but  raifed  on  both  Sides  with  an  Edge  found 
it  like  Apricochfiams  :  And  as  thefe  SpberUal  and  Oval  Slopes  are  rnofl:  exafb 
in  their  Figure ;  fo,  notwithflanding  die  Re6lor  fails  in  this  Vaults,  to.  give  9 
true  Sexa^uUr  Figure  to  thofe  wluch  I  faid  flK)pt  up  Pyramidally  9  y^t  ther^ 
is  a  certain  Place  on  ibe&  Hillsj  where  the  ^r^  grow  ^Jexangulary  bo^b 
JPoints  of  them  ^eliminating  into  a  Pifrai9iMl  V%\ktt^J(^amuUr  .likewi% 
as  the  Veins^ of  Chryftal. found  in  It^bf  produced  by^a  C€iagHiat¥)n  of  Dewv> 
theie  with  us  piobably  having  t)^  fame  rjife,  lying  ^fo  on  the  Surface  of  tl^ 
Earth.    Here  I  may  ao^amt  you,  ihat  I  find  Talk  on  thefe  Hills  growing 
Jexangidar  ;  the  ruft  which  oftentimes  lies  over  Veins  of  Lead-Ore  in  man(r, 
j>lac^.IhoQls  up  Pyramidally  J  and  isgbounded  round  with  6  Angles,  and  fome-{ 
times  with  5 :  -jL/a^-Or^  itfelf  often  Ihoots  xx^  Pyramdally^   with  ^^ugl^irrH 
gular  Lines  round  it,  and  in:  fome  places  I  fvad  it  bounded  round  very  regy^ 
lariy  with  4  Angles,;  .in  other  places  it  grows  .brw(hed  Uke  ar  V\^  A&,I 
i»vc  fccB  in  a  Mine  where  the  Stone-Plants  grow, 
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<  5«4  ) 
As  to  that  Opimon  wluch  g^erally  folves  thoic  various  Pb^enamens  of  the 
feVeral  figured  Stones,  which  we  fiiid  in  Mines  and  eliewhere,  by  (ayingr 
That  they  are  Part  of  Planfs  and  Animals^  or  whole  ones  petrefied  ^  it  teems 
not  to  be  grounded  on  Practical  Knowledge.     Thus  when  we  find  feveral 
forts  of  Sbeh'FiJb  in  Mines,  as  there  are  fome  in  the  Clay  where  thofe  Scone- 
Plants  grow,  we  mud  not  By  to  Petrefadion,  as  though  they  had  been  brought 
there  by  the  Sea,  or  otherwife,  and  fo  petrefied  ;  but  we  mutt  take  that  to 
,         be  (as  it  is  truly)  the  natural  Pkce  of  their  Birth  ;  fome  of  them  being  raw 
Clay,  others  with  the  fame  Texture  with  the  Rock  where  they  grow,  and 
others  of  as  abfolute  a  flieily  Subitance  as  any  in  the  Sea :  thefe  being  only 
different  Gradations  of  Nature,  which  can  as  well  produce  Shells  in  Mines 
as  in  the  Sea,  there  hfin^  no  want  of  faline  or  earthly  Particles.    Nor  is  there 
any  great  difference  betwixt  fome  forts  of  Spars^  and  Sca-foelU  \  neither  do  I 
know^  why  SbeUs  flhight  might  not  as  well  be  produced  in  Mines,  as  any  fort 
of  Spars  are  in  the  Sea :  for  inftance,  the  Fungi  Mariniy  which  are  of  a  (parry 
fubltance,  fome  of  them  having  their  Surface  all  wrought  with  Flowers,  as 
it  were,  which  arc  only  the  Terminations  of  Jparfy  Cells^  as  in  Coral ;  and 
Cin-al  itfelf  is  a  fort  of  Spar^  which  fo  well  refembles  our  Stone-Plants  in  its 
growth,  efpecially  if  fome  of  it  be  jointed,  as  Mr.  Ray  informs  us,  that  I 
know  not  a  more  apt  Name  for  thefe  than  to  call  them  Mineral  Coral  \  unleis 
fome  haply  will  ratner  fay,  they  are  Fluores  Arhorefcentes  iniemodiis  Jifiinffi ; 
and  as  I  find  the  Bodies  and  Branches  of  fome  Coral  are  all  ruled  up  with 
Lines,  fo  are  many  of  thefe  in  fome  Mines,  and  .are  terminated  wiui  Cells 
like  it. 
rid.s^'       M/.  IJfier  judges  that  Sbells  found  in  Stone-Quarries  were  never  any  Part 
Yipcv.    uf  21,  Animal,  and  gives  this  probable  Reafon  tor  it,   becaufe  Quarries  of 
different  Stone  yield  us  quite  diffei'ent  Species  of  Sbellst  not  only  one  fi:om 
another,  but  from  any  thing  in  Naturb  befides,  which  either  the  Land,  ialt 
or  frefh  Water,  does  yield.    I  have  obferved  the  fame  thing  fome  Years  fince, 
and  have  now  by  me  feveral  Species  of  Stone  refembling  SbiU-Fi/hj  which  I 
gathered  from  ploughed  Fields  and  Quarries,  that  are  fcarce  to  be  paralld'd, 
as  I  judge  by  all  the  CoUedions  of  Sea-Shells  extant. 

To  examine  this  Opinion  of  PetrefaHion  further  \  I  only  find,  that  the 
Thing  fuppofed  to  be  Petrefied  becomes  firft  crufted  over  with  a  flony  Ccm- 
cretiori,  and  afterwards,  as  jt  rots  away  inwardly,  the  Lapidifiont  Juice 
infinuates  itfelf  bv  degrees  into  its  room,  and  makes  at  laft  a  firm  Sime^ 
refembling  the  thing  in  Shape ;  which  may  lead  fome  to  believe  it  really 
Petrefied.  But,  though  a  real  PetrefaRion  were  allowed  in  fome. Cafes,  ic 
would  not  be  rational  to  plead  this  in  all  the  figured  Stones  we  foe,  in  re- 
gard of  thofe  many  Grounds  we  have  for  the  contrary.  But  I  take  thefe  to 
be  the  chief  Reafons  which  make  fome  fo  ready  to  embrace  fo  generally 
t-hisConceitof  PetrefaSion^  becaufe  they  are  prepoffefled  with  an  Opinion 
againfl  the  Vegetation  of  all  Stones,  andtfor  that  they  think  it  impoflible  for 
Nature  to  exprefs  the  Shapes  of  Plants  and  Animals  where  the  f^<^tfiilrue 
life  is  wanting,  this  being  a  Faculty  peculiarlv  bekMiginff.co  the  Smdi 
whereas  they  feem  to  err  in  both.i  for  as^  what  natb  beenuid  conceifuog 

our 


'our  Sione-Plants^  may  fuffioe  to  prove  their  V^etaiitm^  fo  it  wlH  be  as  eafy 
to  fliew,  that  Nature  can  and  does  work  the  Shapes  of  Plants  and  Animals 
without  the  help  of  a  Vegetative  Soul^  at  leaft,  as  it  is  fhut  up  in  common 
Seeds  and  Organs.  To  bt  fadsfied  of  this,  let  them  view  the  Figurations  in 
Snow  I  let  them  view  thofe  delicate  Landfldps  which  are  freauendy  (at  leaft 
in  this  Country)  found  depidted  on  Stones,  carrying  the  refemolance  of  wliole 
Groves  of  Trees,  Mountains,  and  Valleys,  Csfc.  let  them  defcend  into  Coal- 
Mines,  where  generally  with  us  the  Clifts  near  the  Coal  are  all  wrought 
with  curfous  Reprefentations  of  fcveral  forts  of  Herbs,  fome  exaftly  re- 
fembling  Fem^Brancbes^  and  therefore  by  our  Miners  called  the  Fern-Brancb 
CUft  \  fome  refembling  the  Leaves  of  Serrel^  and  feveral  ftrange  Herbs,  wliich 
haply  the  known  Vegetable  Kingdem  cannot  parallel ;  and  though  it  could, 
here  can  be  no  Colour  for  a  FetrefaBim^  it  being  only  a  fuperficial  Delinea- 
tion, The  like  may  be  faid  of  Animals^  which  are  often  found  depiSled  on 
Stones  %  as  all  Mneral  Hiftories  will  fufiiciently  inform  them.  Now  fince 
here  is  no  Place  for  PetrefaSion^  or  a  Vegetative  Soul^  we  can  only  fay,  That 
here  is  that  Seminal  Root  (though  hindered  by  the  unaptnefs  of  the  Place  to 
proceed  to  give  thcfe  things  a  Principle  of  Life  in  themfelvcs)  which  in  the 
firft  Generation  of  Things  made  all  Plants,  and,  1  may  fay.  Animals  rife  up 
ia  their  diftind  Species ;  God  commanding  the  Earth  and  Waters  to  pro- 
duce both,  as  fome  Plants  and  Animals  rife  up  ftill  in  certain  Places,  with- 
out any  common  Seed. 

It  is  a  Thing  of  very  difficult  Search,  to  find  what  this  Seminal  Root  is, 
which  is  the  efficient  Caufe  of  thefe  Figures :  But  it  feems  to  me  not  very 
'  unapt  to  explicate  it  according  to  the  faying  of  HeracUtus  \  Lux  Sicca^,  A- 
mma  SapientiffinuSy  that  is,  where  there  is  a  ftrons  *  Internal  Light  to  expand 
the  Ideas,  and  a  Drought  to  terminate  them,  the  Vertue  of  a  Soul  is  ftill 
prefent,  which  imprints  them  in  the  Matter.    Hence  we  find  Nature  is  moft 
bufy  in  the  Kind  where  her  Intentions  are  highly  raifed  by  the  Prefence 
of  her  chief  Principles^  Salts,  Sulphurs,  and  Mercuries,  promodng  her  Fer- 
ments, which  caufe  fome  Internal  Light  and  Drought,  the  Ignes  Fatui  being . 
only  ihadowy  Refults  from  them :  Thus  we  fee  over  and  in  Beds  of  Clays 
and  Maries,   which  have  ibrong  Ferments,   being  well  impregnated  with* 
Salts,  there  often  lie  Beds  of  Marcbafites  full  oi  Luminous  Particles,  and 
dicrc  we  frequendy  find  great  Numbers  of  Lapides  Serpentarii^  and  Marcba-^ 
^is^  refembling  Snakes  \  and  fo  feveral  other  figured  Stones,  as  the  Belem^ 
mtes^  Sec.    And  in  the  Jomts  of  the  Lias  Stones^  growing  over  Beds  of  Clay, 
wc  often  meet  with  a  great  Plenty  of  el^ant  Landfkips.    In  Coal-Mines, 
where  the  Sulphurs  are  ftrong,  we  find  great  Lumps  of  very  bright  Marcba- 
JitiSj  and  great  Varieties  of  Herbs  depi£ted  as  is  laid  before.    In  Mines  of 
Metals,  where  the  Mercuries  are  generally  predominant,  there  are  Landfkips 
and  Reprefentations  both  of  Land  and  Sea  Animals,  whereof  fome  carry,  a 
bulk,  others  are  only  fuperficially  delineated.    Thofe  who  endeavour  to 
explicate  thefe  Figurations  mechanically,   feem  to  have   a  harder  Tafk; 
for  if  they  fi^  with  Hippocrates^  Spiritu  Dijfenta  omnia  pro  Generis  Affinitate¥^^J^^^^ 
J^anty  as  though  when,  the  Mineral  Spirits  had  extended  the  Matter,  Jt 
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fVn  into*  xkife  t^i^ures  Mpotk  ia  fpantaneoiiB  Reoefi,  iocordiqg  to  in 
Weight,  whid^  gives  Order  and  Meafere  ?t6  Things  i  aa.  he  mechMfdUf 
Thews  by  a  Bladder,  into  which,  H*  Earth,  Sand^  and  filiQgs  of  L»ea^  ^  fm^ 
and  Water  be  added  tfo  them,^  and  we  give  libem  Motion  by  bbwieg  in  Uie 
Bladder  through  a  Reed,  firft  cfaey  are  mux  togcdKr  with  iiie  Wacer,  but 
in  a  while  continuing  in  a  ge(ntle  Motion,  they  feparate  ^hemfehres,  and  re- 
tire each  to  its  like,  the  Ltad  to  its  L«ead,  &r.  I  fay  if  it  be  texplicated  thus, 
it  feems  difficult  to  Conceive  how  the  Matter  ihould  come  to  have  fuch  ;i 
determinate  Weight  to  run  into  ftich  Figorea,  without  ^Specified  Ht&ar  to 
intend  and  difpofe  it,  unleis  a  general  one  be  admitted,  in  wbofe  Venue 
all  known  and  poflible  Species  are,  which  firft  introducing  Difpofidons  in 
the  Matter,  he  intentionally  works  ;  and,  as  fometimes  be  gives  that 
Weight  to  the  Matter,  not  endowing  it  with  a  Principle  of  IJfe^  io  he  oftch 
difpofes  it  to  receive  Life,  and  introduces  it ;  which  Pofition  I  conceive  viil 
hold  good,  notwithftanding  fome  late  indulbious  £iiays«co  prove  that  tbece 
is  no  equivocal  Birth. 

A  JM  •f      LXXVm.  Here  is  lately  found  in  Cb^re  a  Rifck  of  Natural  Salf^  fiom 

^*^^^*  which  iflbes  a  vigorous  fharp  Brine,  beyond  any  of  the  Springs  made  ufc 

h^Atr.A^M  of  in  our  SaU-fybrks.    There  Tuns  near  it  (at  leaft  in  the  Winter-Seafiw)  a 

^eSj^ij/n^all  Rindlc  (or  Gutter  rather  •,)  but  it  is  wholly  free  from  all  danger  of 

Overflowing,  which  threatens  all  other  SaU-Piis  in  this  Country  every  great 

Shower  through  the  Vicinity  of  Rivers.    The  Rock  of  SsU^  by  the  rebdon 

of  the  Workmen,  is  between  33  and  34  Yaids  diftant  from  the  Surface  of  the 

Earth,    That  Parcel  of  it  which  the  Augur  brought  up  was  as  hardas  vfiiaii, 

and  as  pure,  and  when  pulverized  became  an  esceilent,  fine,  and  ihaxp  Sak. 

The  fim  Difcoverer  of  it  was  one  ydm  Jaei^m  of  HdtMy,  about  Ladf-Dof 

laft,  (1670)  as  he  was  fearching  for  Coals  on  ^e  behalf  of  the  Lord  of  tbe 

Soil,  ff^^m  Markiry  of  Adarbufy  Etcpirc. 

nsidt^       LXXIX.  T^i^turc two  kinds  xyfTranJ^hammSim^  ThcSMlGem- 

TH^hi-  ^!^'  ^^  ^^^^  which  is  commonly  ufed  at  Table.    The  latter  is  frHUid  in  moll 

ni^Hoii-  of  the  Salt-Adines  %  and  is  brought  in  great  quantities  down  the  River  3?ir^- 

Sh^.iJ^;'CUSj  and  the  Rivers  running  into  it :   Some  of  whicfh  is  afrorwards  £ant 

•.58.^.1101.  down  the  Danube^  and  up  the  MsroKa  to  fumiih  Atvat,  and  the  adjacent 

Provinces ;  and  a  great  Part  of  it  up  the  Damht  mtoJimgary.    But  tbry 

brii^  it  no  higher  \  Stone-Salt  being  prohibited  by  the  £mperor  in  J^fbria^ 

who  hstth  a  c^nfiderabie  J?<ofit  upon  the  boikd  Salt  bcought  from  BaUfkait 

in  that  Province. 

•  I  have  alfo  received  an  Account,  that  half  an  Hour^^ng  from  die  City^ 
Eperies^  there  Is  a  Salt-Mine  of  great  Note ;  from  the  &ft  Place  of  defcent 
unto  the  bottom,  it  is  about  180  fathoms  'deep  :  Into  tfaia  the  Miners  de- 
fcend  firft  by  Ropes,  and  at  laft  i>y  Ladders,  unto  the  iower  Parts.,  The 
Mine  is  for  the  moft  part  in  an  Earthy,  and  not  a  Rocky  Ground. 

The  Veins  of  Salt  are  large,  and  there  are  Pieces  to.  be  found  of  loooo 
Pound  Weight.  They  commonlf  hew  out  the  Salt  into  kiD%  f<|puire  Pioeea 
-  of 
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-dt  2  Foot  inLcDgd^  and  Me.iii  Thickneiii  and  for  ufc,  it  is  brekemaiid* 
grinds  betwaco  two  GiindtSfeMicSb 

^  The  Mine  Iff  oold  akl  datop^.  bw  tbe  &jr  jbpis  «  ^^  isnot  cafily 

dBflbWed,  or  at  ieaft  in  aiqrgnPK <|aandt]r»  by  d^mpncls or  vioifture :  Yec 
the  Water  of  the  Mine  is  impr^natiod  wUi^  S^  in  focb  iqrt|  tHa(  bdpg 
drawn  out  in  large  Buckets^  and  afterwards  bcnltedupp  it  afiorcls  a  bhckiih 
Sidi^  wluch  they  ginc  to  their  Cattle  io  the  Country.  .... 

-»  Tile  Colour  of  the  ordinary  Siont-Salt  of  this  Mine  is  not  very  white^  biit 
fomewhat  grey ;  yet  being  brok^  and  grii>ded  to  Powder|  it  becomes  a^ 
white  as  if  ic  were  refined.  This  Salt  confifts  of  pointed  Parts  osFoffeii :  iVno? 
ther  fort  of  Salt  there  is,  which  eonfifts  of  Squares  and  Tabks  ;  axid  a  th^d» 
to  be  found  of  ibniewhat  JUriotuofJ^  Sboois*   .  ,  v 

Nor  is  ail  the  Salt  of  thb  Mine  of  one  Colouc,  but  of  divers  ^  that  which  is 
firand  groQy  mfaet  with  the  Earth,  receives  fomje  Colour  from.it :  And  cir(?n 
that,  which  ismoftpure,  and  xefenpblcth  Ci?^^/,.  4pth  often  receive  Tindturcs 
of  feveral  Colours.  In  the  middle  of  a  Chryital-Si^t  with  long  Sb^ots,  I  h4ve 
ieen  a  delicater  Bbe ;  and  Count  iS^M  hath  ^  l^rg^e  Piece,  cf  a  fair  Yelldwi 
There  are  alfo  fome  Pieces  very  clear  and  trapfparent,.  fo  hai^  that  they  caryp 
them  into  diveis  Figures,  asCrofles,  Crgcig^^  .and  othcrW^  ^V 

J  cannot  omit  to  adiecrtife  yoti,  that  whene^  thefe  Salts,  tho'  kept  without 
Care,  remained  dry  for  >maily!naoi^)is  in  other  Coui)trie§,  yet  ^ey  began  lomer 
what  to  relent  foon  after  I  came  into  Englat^iy?^^  if  they  be  kept  in'a  Stpve 
or  very  hot  Place,  they  wiU^he.apt  to  lofe  their  Tr^ni(jparency^^^    •  ;-  - 

LXXX.  The  Mines  of  Sd  Gemm^i  i/i  Polofii^  a  Mile  diftant  from  Crfcth  s^Ctmm^ 
ma,  near  the  fmail  Town  of /iPi4r2»tj^  whiph  (the  Church^excqiiDed)  is,^^*j**^^ 
tcqgether  digged  hollow  under  Ground,   Wh  .4.  Defcents :   Of  which  tHe«-tfi-^-i^V« 
t#o  chief  being  in  the  Town  itlelf)  are  tHofe.  through  yfhi(^  die  Sale  ^ 
drawn  up  $  the  other  two  do  &iyt  for  l«ttjI^^ddwn  Tinker  and  other  ^I<^ 
oeffiuies.    Thefe  Defcencs,  o^ Holes,  are  ^uar/e  s  4  or  s.Fopt  ^pog,  ^^:^^ 
broad,  iin'd.  downwards  tfaipugh  with  Ti^iber.    [Above,  :is  a  great  Wlip»|| 
wkh  a  ftrong  Rope,  of  the  TfaiCknefs  of  ft.lufty  Arip»  drawn  about  by ,4 
Horib,  akc  as  in  a  HaifetMaL.  ;        .  .      —:  ii 

He  that  will  defcend,  muft  cover  himfclf  w>^'a  Frock^and  have  anotHet 

Man  th^  fattens  another  Rsijpei'  to  cite  afoi^^di3^^Rope,.ai)d  having  fotted 

it^aboiithnnfelf  asto  fit  in  it^ :  taice^.  g^e  in  b^  Lap  and  holcls  ^m  ^^ 

about ;  whereupon  the  big  Ropp^hefl^  Jet  ri<wMwhat  dowp^  anothq*  ^ften^ 

ittewMe  a  Piece  of  Rope*  to  tbe.^ther.  ihick  Rppe  and  doe9  like,  th^  forn)erw 

feating  himfelf  in  it,  and  tdcitag.and^  ela^ng  rather  Mft/i  in  his^Lap»  ^nd 

bcli%  aMb  let  dorni  a  *  little  way^  gims  plac^  :to  others  ^Uf^  •  (^  the  like.-,.  ]i^ 

which  manner,  30,  40,  and  more :Pe«^9  ipaybe  let  dQwa«aj£atpn£:e;  gf 

whom  the  firft  Mving  touohed;  ii)e:Groundi  f^eps,  out  and  jgi^s  afide,  tbe^rcH: 

fotk>win{g  him  and  doing  the.  likew.    And  tbm^,  they  defend  tpi  the  Peptic  of 

100  Fathoms.    But  then  thfc>btak?  a.]L4(9p  4nd>le^  Pec^e  about  by  Ixra^i^ 

Padages  and  Mfeanders,  ftill  more  and  more  defcending,  till  they  come  to  per^^ 

tain  Ladden  by  which  they  go  down  100  Fathoms  deeper,  where  there  are 

3  double 
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^Aouble  Paflages  and  Holes  cm  above  another,  in  abond^ce ;  Tot  the^tne^ 
Men  dig  on  ftill,  and  cut  out  every  where  aiid  on  all  Sides,  as  bng  as  the 
Salt- Vein  laftcth.    The  great  Holes,  to  fccurc  both  the  Town  above,  and' 
the  Work  below  from  &Uing  in,  are  very  carefully  filled  out,  luid  fupported. 
by  ftrong  and  well-  compared  Timben 

Out  of  thefe  Mines  they  dig  and  cut  out  2  forts  of  Salt ;  one  is  common^ 
coarfe  and  black ;  the  fecond  fomewhat  nner  and  whiter ;  the  third  very 
white,  and  clear  like  Chryftah  The  coarfe  and  Uack  Salt  is  cut  out  in  great 
Pieces,  roundtfh  and  3  Polonian  Ells  long,  and  one  £11  thick,  which  cofts^ 
from  50  to  70  Polonian  Fhrins. 

Mean  time  the  Inhabitants  of  Cracow  have  a  Privilege,  whereby  a  certaia 
Number  of  Pieces  is  to  be.  delivered  to  them,  at  8  fuch  Florins  the  Piece. 
*Fhe  grcatcft  Pieces  lie  before  their  Doors^  where  the  Cattle  pafling  to  and 
fro,  lick  off  diofe  Salt-Stones,  which  afterwards,  by  Mills  and  other  Engines, 
are  ground  and  beaten  fmall  for  Ufe.  The  Colour  of  thefe  Salt-Stones  is 
darkifli  Grrey,  with  fome  Mixture  of  Yellow. 

When  this  Sah-Work  was  firft  foUnd»  (which,  is  now  above  400  Years 
ago)  the  Mtne-Mm  which  firft  began  to  work  in  it  were  Germans  %  whence 
the  Poles  have  retained  the  German  Names  of  the  Itoels^  but  given  them  Pe^ 
lijh  Terminations.    Thefe  Salt-Works  belong  to  the  King  of  Poland,  who  ap- 

Soints  and  maintains  the  Officers  of  them  1  and.  'tis  one  of  his  bcft  Royal 
Levennes,  amounting  to  a  confiderable  Sum?  of  Money*  Tliere  is  no  kis 
than  1000  Men,  that  are  conftantly  employed  in  thefe  Mines  |.:and  there  woiS} 
then  a  Proyifion  of  Salt  valued  at  two  Millions. 

There  are  in  thefe  Works  three  Horfes  that  ftay  always  below,  havir^ 
their  Stable  and  other  Neceflkries  there  1  They  carry  the  Salt  firom  the  Placet 
where  it  is  cut  and  digged  out^  to  thofe  whence  it  is,  by  the  abovemendoned 
Wheel  and  Ropes,  drawn  up  by  a  Horfe  above  Ground  going  round  about. 
The  Horfes,  after  they  have  been  a  while  under  Ground^  grow  blind  from 
the  Sharpnefs  of  the  Salt ;  and  one  of  them  that  had  been  Jongeft  in  thofe 
Mines,  had  the  Hoofs  of  his  Feet  grown  asrloii^. again  as  they  are  ufually  ) 
fo  that  each  Hoof  was  near  a  Span  long.  This  Salt  Work  bath  alfo  beneath 
it  certain  Salt-Springs^^  whence  tnc  Salt  Water  is  by  Channdsconveyed  to  feve« 
ral  Places,  where  it  is  boiled  to  Salt. 

Bot  there  is  yet  another  Mineral  Salt4f^(frk  in  Poland^  viz.  at  Boebna  i  bur 
not  fo  well  ordered  as  the  former.  Befides,  there  are  fcifleral  other  Places  in 
Poland^  and  in  Jbtjia  alfo,  which  yield  Sak  $  ad  at  Hoiuz^  Colameja^  Soiun^ 
Pintz^  OfwentZj  Sec.  In  the  Podilian  Defart,  near  the  River  Bmftbenes^  is  a, 
Salt-Lake,  whofe  Water  is  by  the  Heat  of  die  Sun  wafted,  and  turned  to  Ssdt, 
like  unto  Ice,  lb  that  the  People  there  ride  into  it  withHorfb  and  Wi^gons,: 
and  cut  it  into  Pieces  and  carry  it  away  %  as  the  P^fo  Hiftorian  Cramerus  at 
large  relateth :  who  alfo  affirms.  That  in  the  ^)r^aid  ^altWark  at  Baebna 
they  find  a  frozen  Subftance,  whkh  by  them  is  called  Carbmele^  ufed  by  the 
People  to  purge  their  Bodies,  by  Grating  and  Drinking  it  in  a  coonronteiit 
Vehicle. 

IjXXXI. 
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LXXXI.  I .  The  Natr(m  of  Egypt  is  an  Alkali  Salt  perforated  like  a  Sponge,  !»* Natron 
and  of  a  Uxivial  Tafte  •,  and  thus  I  find  it  defcribtd  by  PAVfy,  MathioluSy  •^/Jj'l?^,, 
and  Agricola.  Wtter «- 

Its  Principles  I  take  to  be  chiefly  two ;  viz.  a  Sal- Marine  and  an  Urinous  Salt.  S^'.'oi!  ^^ 
That  it  contains  a  Salt-Marine^  fecms  manifeft  by  thcfc  Experiments ;  ^^»  *• 
1^,  becaufe  a  Solution  of  the  Natron  has  the  fame  7*/2^^  that  a  Solution  of  5tffr-  «  •  p-  •«§ • 
Marine  hath  j  2^/y,  In  Evaporation  the  Particles  of  the  Natron  incruftated 
upon  the  Surface  of  the  Water,  as  the  Particles  of  Sea  Salt  do  in  Evaporation. 
^dfyj  Becaulib  the  Natron  is  Perforated^  which  proceeds  (as  I  fuppofe)  from  a 
Sal-Marine^  for  that,  when  it  Cbryftallizetby  fhoots  with  little  Cavities.     4tbl)\ 
If  the  Natron  be  mixt  with  Salt  of  Tartar^  it  emits  the  fame  Spirit  as  Sal-Ar- 
fHcmack  when  mixt  with  the  fame  Salt.     And  Laftly^  That  it  contains  a  Sea^ 
Salt  feems  plain  from  Cefalpinus^  fays  he,  Effiorefcit  etiam  fponte  non  folum  im 
Salinis  adjimilitudinem  Lanugenis  Canefcentis  ;  fed  etiam  in  Vafts  in  quiius  Sal 
C0ttinetur. 

But  here  it  is  to  be  noted,  that  though  the  Nitrian  Water^  is  of  a  blufliy 
Colour,  and  makes  a  brilk  Fermentation  with  an  Acid ;  yet  a  Solution  of  Na- 
tron looks  clear,  and  will  not  ferment  with  an  Add.  The  Rcafon  why  a  So- 
lution of  the  Natron  looks  clear,  though  the  Nitrian  Water ^  which  is  but  a 
Solution-of  the  fame  Salt,  is  of  a  blulhy  Colour,  may  perhaps  be  this  -,  I  fuppofe 
that  the  Water  of  Latron  receives  it  Rednefs  from  a  red  clammy  Subftancc, 
which  ferves  chiefly  to  cement  the  two  Salts  together.  And  this  I  rather  con- 
jefture,  becaufe,  after  a  Solution  of  the  Natron  had  paft  through  a  Filtre^ 
there  ftuck  to  it  a  red  clammy  Matter,  and  the  Solution  was  clear.  And 
the  Reafon  why  a  Solution  of  the  Natron  will  not  ferment  with  an  Acid^  I 
conceive  to  be  this  -,  becaufe  that  in  a  perfeft  Diffolution,  its  Parts  being 
feparated  one  from  another,  by  the  Parts  of  the  Water,  their  Strugglings  are 
too  weak  to  make  an  Effervefcency  with  an  Acid  -,  and  in  this  I  was  further 
confirmed  by  thefe  two  Experiments.  I  found  that  if  into  a  Solution  of  the 
Natron^  I  poured  an  Acid^  while  the  Water  looked  whitifli  or  difturbed,  the 
Salt  not  being  perfcftly  diflblved,  it  made  a  brilk  Fermentation :  But  when  the 
Water  came  to  be  clear,  the  Salt  then  being  perfeftly  diflfolved,  if  I  then 
poured  an  Acid  upon  it,  it  would  not  ferment.  I  likewife  found  that  this 
Solution^  being  evaporated  to  a  third  part,  would  ferment  again. 

Its  fecond  Principle  I  take  to  be  a  urinous  Salt :  i/,  becaufe,  if  mixed  with 
Salt  of  Tartar^  it  Imells  like  SaUArmoniack^  when  mixed  with  the  feme  Salt. 
^dljy  When  it  was  diftilled  with  Salt  of  Tartar  in  a  Retort^  it  afforded  a  uri- 
nous  Spirit  J  as  piercing  as  the  Spirit  of  Sal-Armoniack. 

The  Sal-Marine  (being  a  Foffile  Salt)  I  take  for  granted  it  receives  frqm 
the  Earth,  but  it  feems  to  have  its  Volatile  Alkali  from  the  Air :  Firfl^  be- 
caufe it  is  faid  by  Pliny^  Spumam  Nitri  (which  is  the  Natron  here  fpoke  of) 
Antiqui  negabant  fieri  niji  cum  Ros  cecidiffet.  By  M.  de  la  Cbambre^  it  is  affirm- 
ed. That  three  or  four  Days  before  the  Nile  begins  to  overflow,  there  falls 
a  certain  Dew,  which  hath  a  fermenting  Virtue,  and  levens  a  Paflre  cxpofed 
CO  the  Air  5  and,  at  the  fame  time,  faith  Plirr^^  and  M.  de  la  Cbambre^  the 
JSfitre-Pits  grow  full  of  Nitre.  And  Sands^  Vanjlebius^  and  feveral  fay.  That 
Vol,  II.  Yy  y  .  though 
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though  500  in  a  Day  die  in  Grand  Cairo  of  the  league,  before  the  beginning 
of  the  Inundation  of  the  Nile^  yet  the  very  Day  after  there  does  not  one 
die  •,  which,  doubtlefs,  could  not  proceed  from  any  other  Reafon,  than  be- 
caufe,  at  that  time,  the  Air  was  impregnated  with  this  Volatile  AlkaU  :  hc^ 
at  that  time,  the  Nitre-Pits  grow  full,  and  this  Dew  falls.  This,  I  think^. 
may  fufiiciently  hint  to  us  the  great  Ufe  of  this  Volatile  Spirit^  cfpecially  in 
peftilential  Di&empers.  Laftfyj  About  that  time  that  the  Nile  begins  to 
overflow,  thofe  Specimens,  which  we  have  here  at  Oxford^  grew  heavier  by 
being  expofed  to  the  Air. 

Here  it  is  to  be  noted,  that  this  Jlkali  is  not  made  fo  by  Fire :  I  cannot  diere- 
fore  conclude  with  Helmonty  that  all  Alkalies  are  made  fuch  by  that  Elemoit. 

The  learned  Dr.  Huntington^  (who  was  at  Nitria)  gives  this  Account  of 
its  Separation  from  the  Water  in  Latron. 

There  is  a  Town  in  jEgypt  caird  Nitria^  which  gives  Name  to  the  Ni/hoff 
Deferty  where  there  is  a  Lake  caird  Latron^  taking  up  an  Area  of  6  or  7 
Acres,  fituated  about  30  Miles  W.  by  S.  from  Terena^  a  Town  lower  upoiv 
the  Nile  than  Grand  Cairo^  and  about  the  fame  Diftancc'N.  W.  from  dic^ 
Pyramids ;  from  the  Bottom  of  this  Lake,  this  fort  of  Nitre  called  Natron: 
arifeth  to  the  Top,  (as  they  do  apprehend)  and  there,  by  the  Heat  of  the 
Sun,  condenfes  into  this  kind  of  Subftance.  That  all  the  Nitre  comts  from, 
the  Bottom  to  the  Top,  I  dare  not  affirm,  and  (hall  therefore  premife  feme 
Phenomena  which  it  horded  in  Evaporation,  before  I  give  you  my  Conjec- 
ture about  it. 

I  took  an  Evaporating  Glafsj  which  held  about  4  Ounces,  and  poured  in- 
to it  2  Ounces  of  the  Nitrian  Water ;  this  I  fet  upon  a  Sand  Furnace,  giving, 
it  Fire  by  degrees :  as  foon  as  the  Water  was  warm,  the  Particles  of  the 
Nitre  began  to  fwim  upon  its  Surface  in  draggling  and  uneven  Numbers  \ 
thefe,  after  a  whilei  united ;  and  at  lad  there  arofe  Salt  fufficient  to  cover 
the  whole  Superficies  of  the  Water.  I  took  then  a  thin  Glafs  and  flcimed 
off  this  Ice,  but  could  fcarce  take  it  all  off  before  it  was  fecondcd  by  ano- 
ther 5  and  thus  the  Salt  did  rife  fucceffively  in  Films,  as  long  as  there  was 
any  Water  in  the  Glafs :  Thefe  Films  had  the  Colour  and  Tafte  of  the  Nitr^ 
which  came  from  Nitria^  and  did  like  it  ferment  with  an  Acid.  And  thefe 
are  they  which,  by  Plitr^j  are  called  Flos  Salis  v  and,  if  I  miftake  noty  the 
fame  with  that  which  Herodotus  fays  they  make  their  Mummy  with.  If  there- 
fore by  the  languifhing  Heat  of  a  digefting  Furnace,  the  nitrous  Particles 
could  feparate  themfclves  from  the  Water,  and  over  that  fpread  themfelvcs 
in  an  Ice  ;  it  may  be  as  probable,  that  by  the  greater  Heat  of  the  Sun,  the 
Nitre  of  Latron  is  feparated  from  the  Water  after  the  fame  manner.  And 
as'  in  the  Evaporation  of  all  other  Mineral  Waters,  when  the  Water  is  not 
ftrong  enough  to  hold  up  the  Salt,  it  is  generally  covered  with  a  thin  FUm\ 
fo,  I  fuppofe,  in  Evaporation  of  the  Natron^  fome  Parts  of  the  Water  bdng 
fiown  away,  the  Particles  of  the  SaUMarine  branch  one  into  another,  and  fo 
incruftate  upon  the  Surface  of  the  Water. 

In  this  Hypotbefts  I  was  the  farther  confirmed  by  this  Experiment :  I  took 

fome  of  the  Natron  and  diflblved  it  in  Water,  and  fet  it  to  evapcnate  j  and  I 

7  found 
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found  that  the  Sdh  did  not  incruftate  upon  the  Water,  till  three  parts  of  the 
Water  was  evaporated.  It  ^id  not  therefore  feem  probable,  that  the  Nitre 
came  all  from  the  Bottom  to  the  Top,  and  fo  was  condenfed  by  the  Heat 
of  the  Sun  \  but  that  they  incruftated,  when  the  Saline  Particles  branched 
one  into  another,  fome  of  the  Aqueous  Parts  being  exhaled. 

The  Reafon  why  its  Volatile  Alkali^  in  Evaporation,  does  not  fly  quite 
away,  is,  becaufe  it  is  held  there  by  the  Sal-Marine. 

By  the  Teftimony  of  Hippocrates^  Galen^  Mathiolus^  Diafcorides^  P//»y»  and 
jigricola^  it  appears  to  have  been  of  great  Ufe  in  Phyfick.  But  here  it  is  to 
be  noted,  that  when  Nitre  is  prcfcribed  by  them,  that  Nitre  which  is  an  In* 
grcdient  of  Gun-Powder  is  not  to  be  underftood. 

Amongfl:  the  Modems  we  have  this  Account  of  it :  M.  de  CUs  is  of  the 
Opinion,  that  moft  of  the  Mineral  fTaters  in  France  are  impregnated  with 
this  fort  of  Nitre^  and  that  all  their  Cures  are  done  by  it. 

Molenbrocbius  affirms  a  Tin^ure  of  Jpbronitrum  to  be  of  wonderful  Efficacy 
in  Stone.  This  I  rather  credit,  becaufe  it  is  faid  hy  yunken'm)mMedicus^ 
the  Nitre  of  Nitria  is  of  fo  piercing  a  Spirit,  that  it  doth  not  permit  either 
£tone  or  Rock  to  be  thereabout. 

In  treating  of  its  Ufe  in  Jgriculturey  I  think  it  convenient  to  premife  one 
Pb^tnomenon  which  is  afforded  in  Evaporation:  when  the  Salts  had  fpread 
themfelves  over  the  Water  in  an  Ice,  thofc  thin  Plates,  after  a  while,  would 
fpread  and  afcend  in  perpendicular  Lines  to  the  very  Top  of  the  Glafs :  I  do 
therefore  conjedbure,  that  Nitre  may  be  faid  to  fertilize  the  Ground  after  this 
manner,  its  Volatile  Particles  being  heated  by  iotnt  fubterraneous  Fire^  or  elfc 
by  the  Warmth  of  the  Sun,  they  do  quickly  afcend  in  the  fmall  Tubes  of  the 
Plant ;  and  fo,  by  the  Elaftick  Nature,  carry  along  with  them,  or  force  be- 
fore them,  thofe  Particles  which,  as  they  differently  convene  together,  con- 
ftitute  the  different  parts  of  the  Plant. 

But  this  Conjedlure  will  be  made  fomething  the  more  probable,  by  an  Ex-  Manj.  St^ 
periment  in  Kircber  \  where  he  fays,  if  you  take  a  wooden  Tube,  and  put  ^^iJ^^^'  * 
into  it  Tartar^  ^ick-lime^  Salt^  and  the  Urine  of  a  Wine-Drinker^  reduced 
into  one  Mafs,  which  is  to  be  hardened  in  the  Sun  ;  and  after  that  fet  it  in  a 
cold  Cellar,  by  the  help  of  Salt-Petre  from  the  before-mentioned  Mafs,  you     .    .   • 
will,  not  without  Admiration,  fee  Flowers  branch  out  of  it.     Yea,  fuch  is 
the  Force  of  Nitre j  that,  if  in  a  Glafs  kept  clofe  fhut,  you  put  the  Juices  of 
Ibme  nitrous  Herbs  on  the  before-mentioned  Mafs,  the  Nitre  contained  within 
it,  being  pregnant  with  Spirit,  will  force  itfelf  thro*  the  very  Pores  of  the  Glafs* 

M.  de  la  Cbambre  fays.  Plants  do  grow  in  Mgypt  in  fuch  abundance,  that 
they  would  choak  one  another,  if  they  were  not  hindered  by  throwing  Sand 
upon  the  Fields ;  infomuch  that  the  ^Egyptians  muft  take  as  much  pains  to 
JdTen  the  Fatnefs  of  their  Lands,  as  other  Nations  do  to  encreafi:  the  Fat* 
nefs  of  it. 

In  MecbanickSf  we  have  this  Account  of  it:  It's  faid  by  Pliny,  that  a  Com-  Csp.dtyM 
pany  of  Merchants  being  thrown  upon  a  Shore  where  there  were  not  any  ^""^^^ 
Stones  to  be  found,  were  forced  to  take  great  Pieces  of  ^Egyptian  Nitre  out 
<rf  their  Ships  and  make  Wails,  upon  which  they  hung  dieir  boiling  Ketde: 

Yy  y  2  the 
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the  Nitre  being  heated  by  the  Fire,  mixed  with  the  Sand,  and  ran  into  fevcral 

■  Streams  of  Glafs,  which  afterwards  hinted  the  way  of  making  Glafs.     It  is 

likewifc  of  ufe  in  Dying,  for  Pliny  and  Vitruvius  affirm.  That,  by  the  help 

ci  this,  the  true  Azure  is  made  \  and  that  without  this,  there  cannot  be  a 

true  Shadow. 

This  Nitre  is  diftinguifliM  from  Salt  Petre^  i.  By  its  fermenting :  It  will 
ferment  with  any  Jcidj  but  Salt-Petre  will  not.     I  found  that  it  would  ferment 

with  Vinegar^  as  the  old  Commentators  obferve  in  their  Comments  upon 

Jeremiah  and  the  Proverbs^  but  Salt-Petre  will  not :  which  gave  Occafion  to 

fome,  in  thofc  Texts,  to  alter  the  Word  Nitre. 

2.  It  may  be  diftinguifhed  from  Salt-Petre  in  its  Tafte ;  for  Natron  hath 
a  Uxivial  Tafte,  but  the  other  not. 

3.  By  the  Volatile  Spirit  which  it  affords ;  For  from  the  one  comes  over  a 
Volatile  Alkali^  but  from  the  other  a  Corrojive  Acid. 

4.  The  Natron  aflfords  a  red  clammy  Subftance,  infipid,  but  the  other 
not.  This  clammy  Subftance  (if  I  miftake  not)  is  that  which  by  Pliny  is 
caird  JErugo  Salis :  This  it  hath  from  the  Earth,  and  therefore  it  is  again 
faid  by  Pliny^  Sunt  Hi  Nitrarias  in  quibus  dsf  RuUum  exit  a  Colore  Terrae* 

5.  Like  Salt  Petre  it  will  not  Cbryfiallize. 

6.  In  the  Fire,  it  makes  no  Detonation. 

But  in  this  it  refembles  Salt-Petre  \  as  that,  by  the  Flowers  of  Sulphur,  is 
made  into  a  Sal  PrunelU^  fo  this,  if  you  drop  Spirit  of  Sulphur  upon  it,  (hoots 
into  Pyramidal  Salt^  that  is  not  by  the  Tafte  diftinguifhable  from  SalPrunelU^ 
though  its  Tafte  before  was  LixiviaL 

From  Sal'Armoniack.  it  may  be  diftinguifhed :  Firft,  by  its  Colour  j  for 
the  Natron  is  ruddifh,  the  other  not :  Secondly,  by  the  Texture  of  its  Parts  5 
in  Sal^Arnwniacky  the  Parts  feem  clofe  and  firmly  knit  together,  but  the  Na^ 
iron  is  fpongy  and  perforated :  Thirdly,  if  mixed  with  Sal-Armoniackj  the  Sal- 
.  Armoniack  emits  the  fame  Spirit,  as  it  doth,  when  mixed  vi'ith  ^ick  Lime. 
But  I  think  it  comes  much  nearer  to  the  Nature  of  Sal- Armoniack  than 
Salt-Petre ;  i/,  Becaufe  it  is  compofed  of  a  Sea-Sak  and  an  Urinous  Alkali : 
%dly^  Like  Sal-Armoniacky  when  diflblved  in  Water,  it  makes  it  extremely 
»A?f    cold ;  and  as  Francifcus  Hernandez  fays,  it  produces  the  fame  Effeft,  when 
*«*^"-      diflblved  in  Wine. 

fhtOrigina!     2.  The  Nitrc  of  Egypty  by  the  Experiments  made  about  it  at  Oxford^ 

^^pt'r*K  P'^^^'^'y  appears  to  be  little  different  from  Sal-Armoniack :  and  confidering 

'6^^''   that  it  rains  little  or  nothing,  comparatively  to  the  great  Heats,  in  Egypt ; 

M  ?•/•  37»  ^^^  ^1^^^  ^^  Lakes  there  are  only  once  a  if  ear  furniflied  with  frcQi  Water 

.  from  the  Overflowings  of  the  Nile ;  alfo  that  vaft  TraAs  of  Land  there»  and  all 

over  Afia^  are  naturally  covered  with  Fqffile  Salt ;  again,  that  thofe  Lakes  are 

furniflied  with  vaft  Animals,  dsCrocodileSy  Hippopotami^  and  withoutdoubt  great 

^  .    Variety  of  other  lefler  Vermin :  thefe  things,  I  fay,  well  confidered,  it  is  eafy 

to  think,  that  in  a  Ycttr^s  Time,  moft  of  the  fait  Water  of  thofe  Lakes  has  pafled 

through  the  Bodies  of  thofe  Animals,  and  confequetitly  is  become  Urinous  or 

Salino'UrinouSy  as  is  the  Nature  and  Con)pofition  of  FaSHtiim  &^/Aj»omaci. 
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UlXXIL  I  am  convinced  that  Sulphur  is  fublimcd  from  tlie  Pyrites,  ac-  'n*Pyn>»M 
cording  to  the  Opinion  of  Dr.  UJler  ;  cfpecialJy  that  gathered  upon  Mount  SlfwM* 
yElnaj  Vefuvius^  the  Solfatara^  and  in  the  Stoves  of  St.  Gennaroj  not  far  from  ^^^''»  ^ 
thence  :  for  moil  of  the  Stones  and  Cinders,  thrown  out  of  thofe  mighty  R^ioft!!* 
Furnaces,  do  manifeftly  contain  Iron,  if  we  may  believe  the  Magnet.     As^^^^"^^^ 
to  the  Salt  (taken  by  many  Writers  to  be  a  fort  of  Sal  Armoniack)  found 
together  with  the  Sulphur  in  the  forementioned  Places,  it  appeared  to  me  to 
be  a  kind  of  Nitrum  Calcarium  ;    for  as  I  remember,  it  had  not  any  Urinous 
Qualides,  that  I  could  perceive  by  (light  Trials  of  Mixture  ;  and  I  was  the 
more  confirmed  in  my  Opinion,  after  I  had  feen  and  confidered,    the  great 
Quantity  of  Lime-Stone  round  about  Naples  -,  many  Beds  of  it  lying  up  and 
down  the  Terra  di  Lavoro^  or  Campania  Felice. 

LXXXIIL  The  Mafter  of  a  Copperas  Work  ^tJVbiteftable  in  Keut^  having  ^pJ^ 
engroflfed  all  the  Pyrites  or  Copperas  Stones  to  himfclf,  laid  up  two  or  three  ^*S«  py3! 
hundred  Tun  in  a  Heap,  and  huilt  a  Shed  over  it  to  keep  off  the  Rain  5  JJ^^^;^" 
but  in  the  ipace  of  6  or  7  Months  it  firft  fmoaked,  and  then  took  fire,  and  «.»i3f*iiK 
burnt  for  a  Week.    Some  of  it  looked  like  melted  Metal,  and  other  Parts 
like  red-hot  Stones  ;  and  it  difcharged  fo  fetid,  fulphureous,  or  ftinking  Ex- 
halations, that  the  People  in  the  Neighbourhood  were   miferably  ajfflifted, 
and  forced  to  ufe  all  their  Endeavours  to  extinguifh  it. 

LXXXI V.  The  Mineral  out  of  which  Brimftone  and  Vitriol  are  extrafted  a  Mimr^ 
is  one  and  the  fame,  not  much  unlike  Lead-Ore,  having  alfo  fometimes^,Jg^ 
Lead  mingled  with  it,    which  is  feparated  from  it  by  picking  it  out  of  the  Bnmftant  ^ 
reft.     The  Mines  refemble  our  Englijh  Coal  Mines,  dug  according  to  the  depth  ^  sh  roU 
of  the  Mineraly  15,  20,  or  more  Fathoms,  as  the  Vein  leads  the  Workmen,  M««y^.ip* 
or  the  Subterranean  Waters  will  give  them  leave. 

To  make  Brimftone,  they  break  the  Stone  or  Ore  into  fmall  Pieces,  which 
they  put  into  Crucibles^  made  of  Earth  5  Foot  long.  Square  and  Pyramid- 
wife  ;  the  Entry  is  near  a  Foot-fquare.  Thtit- Crucibles  are  laid  (loping, 
eight  undermoft,  and  feven  above  them,  as  it  were  betwixt  them,  that  the 
Fire  may  come  at  them  all,  each  having  its  particular  Furnace  or  Oven* 
The  Brimftone  being  diffolved,  by  the  Violence  of  the  Heat,  drops  out  at 
the  finall  End  of  the  Crucible^  and  falls  into  a  Leaden  Trough  or  Receptacle, 
common  to  all  the  faid  Crucibles^  through  which  there  runs  a  continual 
Rivulet  of  cold  Water,  conveyed  thither  by  Pipes,  for  the  cooling  of  the 
difiblved  Sulphur ^  which  is  ordinarily  four  Hours  in  melting.  This  done,,  the 
Afhes  are  drawn  out  with  a  crooked  Iron,  and  being  put  into  an  Iron  Wheel- 
Barrow,  are  carried  out  of  the  Hutt,  and  being  laid  in  a  Heap,  are  covered 
with  their  other  elixed  or  drained  Afhes,  the  better  to  keep  them  warm  ^ 
which  is  reiterated  as  long  as  they  make  Brimftone. 

To  make  Copperas  or  Vitriol^  they  take  a  quantity  of  the  faid  Afhes,  and 
throwing  them  into  'a  fquare  planked  Pit  m  the  Earth,  fome  four  Foot  deep 
and  eight  Foot  fquare,  they  cover  the  fame  with  ordinary  Water,  and 
kt  it  lie  24  Hours,  or  until  an  Egg  will  fwim  upon  the  Liquor,  which  is  a 
i^  that  it  is  ftrong  enough.  When  they  will  boil  this,  they  let  it  run  though 
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Pipes  into  the  Kettles,  adding  to  it  half  as  much  Motber-JVater^  which  is  that 
Water  which  remains  after  the  Boiling  of  the  Hardened  Copperas.  The  Kettles 
are  made  of  Lead  44.  Foot  high,  fix  Foot  long,  and  three  Foot  broad,  (land- 
ing upon  thick  Iron  Bars  or  Grates.  In  thele  the  Liquor  is  boiled  with  a 
ftr  jng  Coal  Fire,  twenty-four  Hours  or  more  ;  according  to  the  Strength  or 
Weaknefe  of  theL^^  or  Heater.  When  it  is  come  to  ajuft  Confiftence,  the 
Fire  is  taken  away,  and  the  boiled  Liquor  fufFered  to  cool  fomewhat,  and 
then  it  is  tapped  out  of  the  faid  Kettles  through  Holes  beneath  in  the  fides  of 
them,  and  conveyed  through  Wooden  Conduits  into  fcveral  Receptacles,  three 
Foot  deep  and  four  Foot  long  (made  and  ranged  not  unlike  our  Tan-Pits) 
where  it  remains  14  or  15  Days,  or  fo  long  till  the  CtTpp^^j  feparates  itfclf 
from  the  Water,  and  becomes  icy  and  hard.  The  remaining  Water  is  the 
above-mention'd  Mptber-Water  ;  and  the  elixed  or  drained  Aflies  are  the 
Dregs,  or  Caput  Mortuunij  which  the  Lee^  whereof  the  Vitriol  is  made, 
leaves  behind  it  in  the  planked  Pits. 

• 

5«//y5irf,n-     LXXXV.  I.  There  is  a  Stone  in  Sweden  of  a  yellow  Colour,  intermixed 

^*m^\^'^^  Streaks  of  white,  (as  if  compofed  of  Gold  and  Silver)  and  heavy  with- 

j?^^«^«'al.    It  is  found  in  firm  Rocks,  and  runs  in  Veins,  upon  which  they  lay  Wood 

j^5/rQii.andfet  it  on  fire.     When  the  Stone  is  thus  heated,  they  caft  Water  upon  it, 

Ii^' 7<.  ^^  "^*^^  ^'  T^Aj  and  then  dig  it  up  with  Mattocks.    This  done,  they  break 

*  '  it  into  fmaller  Pieces,  and  put  it  into  Iron  Pots,  of  the  Shape  reprefented  by 

^•'53-  ^^S'  ^53'  ^^^  Mouth  of  the  one  going  into  the  other.     Then  they  place  the 

one  in  the  Oven  upon  an  Iron  Fork  floping,  fo  that  the  Stone  being  melted,  it 

may  run  into  the  other,    which  ftands  at  the  Mouth  of  the  Oven,  fupportcd 

upon  an  Iron.    The  firft  running  of  the  Stone  is  Sulphur. 

The  remainder  of  the  burned  Stone  is  carried  out,  and  laid  upon  a  high 
Hill,  where  it  lies  expofedto  the  Sun  and  Air  for  the  fpace  of  two  Years ; 
and  then  taketh  fire  of  itfelf,  carting  forth  a  thin  blue  Flame,  fcarce  difcerni- 
ble  in  the  Day-time.  This  being  confumed,  leaveth  a  blue  Duft  behind  it ; 
which  the  Workmen  obferve,  and  mark  with  Wooden  Pins.  This  they  dig 
up,  and  cany  it  into  the  Work-Houfe,  and  put  it  into  great  Tuls  of  Water^ 
where  it  inmfeth  24  Hours,  or  more.  The  Heater  they  afterward  boil  in 
Kettles,  as  we  do  Salt-Petre^  and  put  it  into  cooling  Tubs,  wherein  they 
place  crofs  Sticks,  and  on  them  the  Vitriol  fattens,  as  Sugar-Candy  doth. 

The  Water  that  remains  after  the  Extraftion  of  the  Vitriol  they  mix  with 
an  8th  part  of  Urine  and  the  Lees  of  Wood-Afties,  which  is  again  boiled 
very  ftrong,  and  being  fet  to  cool  in  Tubs,  crofs  Sticks  are  likewife  fattened) 
and  thereon  the  Alum  fattens. 

In  the  Water,  which  remains  after  the  Alum^  is  found  a  Sediment^  which 

being  feparated  from  the  Water,  is  put  into  an  Oven,  and  Wood  laid  upon 

it  and  fired,  till  it  become  red,  which  makes  the  A£nium^   wherewith  diey 

paint  their  Houfes,  and  make  Plaitter. 

^^jSI^      2*  There  is  a  kind  of  Stone  in  the  North  of  England^  yielding  the  lame 

*/•••*?  Subftanccs,  except  Mnium. 
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LXXXVI.  Copperas  Stones^  which  fomc  call  GoldSttmes^  are  found  on  the  ^"^^^ 
Sea-Shore  in  EffeXj  Hampjbire^    and  fo  Weft  ward.     There  are  great  Quan  %'"Mr!i^} 
titles  in  the  Cliffs ;  but  not  fo  good  as  thofe  on  the  Shore,  where  the  fides  ebb  ^\^^* 
and  flow  over  them.  nose, ' 

The  beft  ef  them  are  of  a  bright  (hining  Silver  Colour  ;  the  next  fuch  as 
are  of  a  rufty  deep  Yellow  y  the  worft  fuch  as  have  Gravel  and  Dirt  in  them, 
of  a  fadder  Umkcr  Colour. 

In  the  midftof  thcfe  Stones,  are  fometimes  found  the  Shells  of  Cockles j  and 
other  fmall  SbeU-FiJhes  \  inall  Pieces  of  the  Planks  of  Ships,  and  Pieces  of 
Sea-Coal. 

In  order  to  the  making  of  Copperas^  they  make  Beds  according  as  the 
Ground  will  permit  ;  thofe  at  Deptford^  are  about  loo  Feet  long,  15  Feet 
bmad  at  the  top,  and  12  Foot  deep,  (helving  all  the  way  to  the  bottom. 

They  ram  the  Bed  very  well,  firft  with  ftrong  Clay,,  and  then  with  the 
Rubbilh  of  Chalky  whereby  the  Liquor,  which  drains  out  of  the  Diflblu^ 
tion  of  the  Stones,  is  conveyed  into  a  Wooden  fhallow  Trough,  laid  in  the^ 
middle  of  tlie  Bed,,  and  covered  with  a  Board ;  being  aifo  boarded  on  all 
6dc5,  and  laid  lower  at 'one  End  than  the  other,,  whereby  the  Liquor  is  con-^ 
veyed  into  a  Cittern  under  the  Boiling-Houfe.. 

When  the  Beds  arc  indifferently  well  dried,  they  lay  on  the  Stones  about 
two  Feet  thick. 

Thefc  Stones  will  be  five  or  fix  Years  before  they  yield  any  confiderable 
quantity  of  Liquor  -,  and  before  that,  the  Liquor  which  they  yield  is  but 
weak. 

They  ripen  by  the  Sun  and  Rain  :  Yet  Experience  proves,^  that  the  Water- 
ing the  Scones,,  although  with  Water  prepared  by  lying  in  the  Sun,  and 
poured  through  very  fmall  Holes  of  a  Watering-Pot,  doth  retard  the  Work. 
In  time  thefe  Stones  turn  into  a  kind  of  Viiriolick  Earthy  which  will  fwell: 
and  ferment  like  Leavened  Doughi 

When  the  Bed  is  come  to  Perfeftion,  rfien  once  in  four  Years  they  refreih* 
it,^  by  laying  new  Stones  on  the  top. 

When. they  make  a  new  Bed,  they  take  a  good  quantity  of  the  old  fer- 
mented Earth,  and  mingle  it  with  new  Stones,  whereby  the  Workishaftened*. 
Thus  the  old  Earth  never  becomes  ufelefs. 

The  Giftcrn  before-mentioned  is  made  of  ftrong  Oaken  Boards,  well 
jointed  and  calked.  That  at  Beptford  will  contain  700  Tuns  of  Liquor. 
Great  care  is  to  be  taken,  that  the  Liquor  doth  not  drain  through  the  Beds, 
or  out  of  the  Ciftern.  The  beft  way  to  prevent  the  fame,  is  to  divide  thp 
^'ftcm  in  the  Middle,  by  Oaken  Boards,  calked  as  before  j  whereby  one  of 

m  may  be  mended  in  cafe  of  a  Defeft. 

The  more  Rain  falls,,  the  more  but  the  weaker  will  be  the  Liquor ;    the 

Dodnefs  whereof  is  tried  by  Weights  prepared  for  that  Purpofe.     Fourteen' 

jnny- Weight,  is  Rich  ;  or  an  Egg  being  put  into  the  Liquor,  the  higher 

fwims  above  the  Liquor,  the  ftronger  it  is.     Sometimes  the  Egg  willfwim 

ar  half  above  the  Liquor. 

T^ithin  one  Minute  after  an  Egg  isi  put  in,  the  ambient  Liquor  will  boil 

.u  froth  \  and  in  three  Minutes  the  Shell  will  be  quite  worn  off. 
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A  Drop  of  this  Liquor  falling  on  the  Manufadurcs  of  Hemp^  Flaxj  or  Qft- 
t97ilVooU  will  prcfcntly  burn  a  Hole  through  it;  as  alio  in  Woclkn  and 
Leather. 

Out  of  the  aforefaid  Ciftem,  the  Liquor  is  punriped  into  a  Boiler  of 
Lead,  about  8  Feet  fquare,  containing  about  12  Tuns,  which  is  thus  or- 
dcred.  Firft  they  lay  long  Pieces  of  Caft  Iron,  1 2  Inches  fquare,  as  long  as 
the  Breadth  of  the  Boiler,  about  12  Inches  one  from  another,  and  24  Inches 
above  the  Surface  of  the  Fire.  Then  crofs-wife  they  lay  ordinary  flat  Iron 
Bars,  as  clofe  as  they  can  lie,  the  Sides  being  madcyjp  with  Brick- work.  In 
the  middle  of  the  bottom  of  this  Boiler  is  laid  a  Trough  of  Lead,  wherein 
they  put  at  firfb  100  Pound  Weight  of  old  Iron. 

The  Fuel  for  boiling  is  Ne%ji)caftle  Cods.  By  degrees,  in  the  boiling,  they 
put  in  more  Iron,  amounting  in  all  to  1500  Pound  Weight  in  a  Boiling.  As 
the  Liquor  wades  in  boiling,  they  pump  in  frefli  Liquor  into  the  Boiler  ; 
whereby,  and  by  a  Defeft  in  ordering  the  Fire^  they  were  wont  to  be  above 
20  Days  before  it  was  enough ;  when  that  is,  they  try,  by  taking  up  a  fmall 
Quantity  of  Liquor  into  a  ihallow  earthern  Pan,  and  obferving  how  foon 
it  will  gather  and  cruft  about  the  Sides  thereof.  But  now  of  Jate,  by  the 
ingenious  Contrivance  of  Sir  Nicholas  Crifp^  the  Work  is  much  facilitated, 
for,  at  his  Work  at  Deptfordy  they  boil  off  three  Boilers  of  ordinary  Liquor 
in  one  Week  ;  which  is  done,  firft  by  ordering  the  Furnace  fo,  as  that  the 
Heat  is  conveyed  to  all  Parts  of  the  Bottom  and  Sides  of  the  Furnace. 

Then  whereas  they  were  wont  to  pump  cold  Liquor  into  the  Boiler,  to  fup- 
ply  the  Wafte  in  boiling,  whereby  the  Boiler  was  checked  fometimes  ten 
Hours,  Sir  Nicholas  hath  now  a  Velfel  of  Lead,  which  he  calls  a  Heater, 

f>laced  at  the  end  of  the  Boiler,  and  a  little  higher,  fupported  by  Ban  of 
ron  as  before,  and  filled  with  Liquor,  which,  by  a  Conveyance  of  Heat  from 
the  Furnace,  is  kept  near  boiling  hot,  and  fo  continually  fupplies  the  Wafte 
of  the  Boiler,  without  hindring  the  boiling,  thirdly ^  By  putting  due  Pro- 
portions of  Iron  from  time  to  time  into  the  Boiler  -,  as  foon  as  they  perceive 
the  Liquor  to  boil  flowly,  they  put  in  more  Iron,  which  will  foon  quicken 
it.  Befides,  if  they  do  not  continually  fupply  the  boiling  Liquor  with  Iron, 
the  Copperas  will  gather  to  the  Bottom  of  the  Boiler,  and  melt  it ;  and  fo  it 
will  do  if  the  Liquor  be  not  prefently  drawn  off  from  the  Boiler  into  a  Coo- 
ler, fo  foon  as  k  is  enough. 

The  Cooler  is  oblong,  20  Feet  long,  9  Feet  over  at  the  top,  5  Feet  deep, 
tapered  towards  the  bottom,  made  of  Tarras.  Into  this  they  let  the  Li* 
quor  run,  fo  foon  as  it  is  boiled  enough.  The  Copperas  herein  will  be  ga- 
thering or  fhooting  14  or  15  Days,  and  gathers  as  much  on  the  Sides  as  in 
the  bottom ;  fcil.  above  5  Inches  thick.  Some  put  Bufhes  into  the  Cooler,  about 
which  the  Copperas  will'gather,  but  at  Deptford  thty  make  no  Ufe  of  any. 

That' which  fticks  to  the  Sides,  and  to  theBulhes,  is  of  a  bright  greeii> 
that  in  the  bottom  of  a  foul  and  dirty  Colour. 

In  the  end  of  14  Days  they  convey  the  Liquor  into  another  Cooler,  and 
referve  it  to  be  boiled  again  with  new  Liquor. 

The  Copperas  they  fhovel  on  a  Floor  adjoining,  fo  that  the  Liquor  may 
4rain  from  it  into  a  Cooler. 
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The  Steam,  which    comey  from  the  Boiling,  h  of  an  acrimoBiottsSmeJJ- 
Copperas  may  be  boiled  without  Iroti,  but  with  difficulty;   without  it  the 

Boiler  will  be  in  danger  of  melting. 
Sometimes,  in  ftirring  the  Earth  upon  the  Beds,  they  find  Pieces  of  Cop- 

perast  produced  by  lying  in  the  Sun. 

LXXXVII.  Some  Druggifts  have  accidentally  taken  notice  of  an  Increafe  ton  •/  vi- 
of  .Weight  in' 0/7  of  Vitriot  expofed  to  the  Air  (and  perhaps  have  improved  ^i^"" 
it  to  their  own  Gain,  though  to  the  Detriment  of  the  Buyer.)     And  the  in-  ^^*^^!.j  ^ 
duftrious  Chymift  Mr.  fFbitej  the  Univerfity-Operator  at  Oxford^  had  a  Viol  GoW.nliie. 
of  that  Liquor  unftopt  and  conftantly  running  over :  But  fince  from  thence  ^  +5^* 
no  true  Eftimate  of  the  jt(f  Increafe  could  be  coUcfted,  I  fhall  here  give  you 
what  has  occurred  more  particularly  on  this  Subjeft. 

Nov.  4.  1683.  Three  Drams  of  Oil  of  Vitriol^  iohrdepblegmeizstoh\ivnyid.SMp. 
or  corrodes  ftrong  Packtread  afunder,  was  expofed  to  the  Air  in  a  Marmalade  ^vi!'  ^ 
Glafs  of  three  Inches  Diameter,  and  placed  in  a  nice  Pair  of  Scales,  in  a 
Room  where  no  Fire  nor  Sun  came  ;  its  Increafe  for  feven  natural  Days,  di- 
vided by  Icfs  Portions  of  Time,  was  according  to  the  following  Table. 


Nov.  1683. 

Gain. 

Space  of 
Time. 

Weather. 

Wind. 

Sum  of 
Gain. 

Natural 
Day. 

D.     H.  3.    fg  9'  gr. 

H. 

Meift. 

3  9.gr. 

9   5P'  ^'  '3  0  00 

11  p.  m.  0  0  19 

6  b. 

Moift  and 

Soutberfy. 

10    S  m.      |o  I   12 

9 

Windy. 

N.  Wefter- 

ijt. 

11  m. 

0  0  08 

3 

Raitrf  Morn. 

b- 

I  0  08 

SP-m. 

0  0  09 

6 

Clear. 

Star-Ug.  Cold, 

11  p.  m. 

0  0  j8 

6 

bright  Mom. 

N.W. 

0  2  18 

zd. 

II 

8  m. 

0  I  07 

9 

Mild. 

11  m. 

0  0  04 

3 

Mild,  Dry 

5  p.  m. 

0  0  09 

6 

Weather. 

11  p.m. 

fereo  10 

6 

Mild,  Dry, 

N.W. 

12 

8  m. 

0  0  17 

9 

Clear  Mom. 

N. 

0  I   19 

Z^' 

1 1  m. 

0  0  05 

3 

Frofty. 

N.  more. 

5  p.m. 

0  0  07 

6 

Over-caft. 

W. 

11  p.  m. 

0  0  06 

6 

Cloudy,  Rain. 

Wefierly. 

« 

^3 

8  m. 

0  0  09 

9 

1 

Jim. 

0  0  03 

3 

Cloudy. 

S.W. 

0  I  31 

/^tb. 

5  p.  m.    \o  0  051'     6 

Mid.            ' 
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4 

11  p.m. 

8  m. 
11  m. 

Sp.m. 

o  0  o6 
o  o  o8 
o  o  oii 
o  o  oii 

6 

9 

3 
6 

Cloudy,  Mijfy. 
Mfty. 
Very  warm. 

S.  E.  " 
Southerly. 

0  0  18 

Sti' 

15 

J I  p.m. 
8  w. 

5  ^  ^'^ 

O   0   02 

o  o  o6 
o  o  03 
0  0  04 

6 

9 
3 
6 

Cloudy,    umifU' 
ally  Warm. 
Cloudy. 
Cloudy  Moift. 
Clear  Coldijh. 

MoreS. 

S.E. 

More  S. 

Eafierly. 

0  0  15 

6th. 

i6 

I.I  p.  m. 
9  fw. 

II  fW. 

5  p.  w. 

0  0  044 
0  0  09 
0  0  02 

0  0   02 

6 
10 

2 

6 

Dry  Starlight. 
Cold,  Cloudy  tut 

Cold. 
Cloudy^  Windf. 
CI.  very  Mild. 

Eafterly. 

s.:e. 

0  0  17 

yth. 

From  the  16th,  in  the  fucceflive  Spaces  of  24  Hours,  each  gained  one  of 
theT^umber  cf  Grains  foUovmg  -,  as  The  8th  Tiatnnd  Day  gained  134^  the 
next  12  ;  9,  7^  6,  5,  5,  44  3,  3,  3,  3,  4*  5  {Decefhb.)  4,  4^  4,  3,  3,  Csfc.  ftiU 
irregularly  decrcafmg  till  the  Liquor  was  fatiated.  The  Diary  was  ccmdno'd 
to  Jan.  4.  i684-  when  the  Increafe,  in  24  Hours  amounted  fcarce  to  Haifa 
Grain  -,  and  probably  had  the  Weather  been  then  dry,  it  might  have  been 
none  at  all,  or  rather  the  Liquor  might  have  loft  what  before  it  had  gairtcd. 

Hence  'tis  obvious,  that  the  more  our  Liquor  was  Taturated,  the  lefs  was 
its  daily  Increafe,  though  not  gradually  fcfs  by  an  even  Defcent  each  Day, 
but  fometimes  two  or  more  natural  Days  together  it  was  exaftty  the  lame, 
a  Day  or  two  after  lefs,  and .  then  again  more  the  ne!xt  Day  following,  ac- 
cording as  the  Liquor  flood  afFefted  by  the  Heat  and  Cdld,  Drinefs  or  Moi- 
fture  of  the  Weather,  the  differing  Time  of  the  Day,  and  Quarter  of  the 
Wind.     Thus  upon  the  view  of  the  whole  Diary  of  almoft  two  Months,  it 
appeared,  the  Increafe  was  more  in  a  moift,  rainy,  mifty,  and  fnowy,  but 
lefs  in  a  frofty,  clear,  and  dry  Seafon  j  as  alfo  it  was  more  in  a  cold  than 
in  a  warm  Air.     When  the  Wind  was  Northerly  or  Eafterly,  the  "Gain  was 
lefs,  ceteris  paribus^  than  when  Southerly  or  Wefterly,  and  was  lefs  in  the 
Day  than  in  the  Night.     The  primary  Caufe  of  this  Phenomenon  feems  to 
be  the  Moifture  of  the  Air,  which  our  Liquor  (a  potential  Fire)  imbibes  as 
greedily,  as  aflual  Fire  does  the  Pabulum  oi  Nitre  ;  yet  we  muft  allow  that 
all  the  other  Circumftances  of  Seafon,  juft  now  mentioned,  have  each  their 
particular  Influences  in  diverfifying  the  Quantity  of  the  Increafe.     Thus  it 
appears  in  the  Table,  that  Heat  alters  the  Progrefs  of  increafing ;  for  on 
the  14th  oi  Novemb.  from  11  m.  10  i\  p.  m.  (at  which  tirtie,  efpecialiy  to- 
wards Night)  a  very  iinufual  and  troublefome  Heat  in  the  Air  was  com- 
plained of  by  feveral  here  in  Oxford  \  in  12  Hours  the  Gain  was  only  3  x^- 
whereas,  in  the  like  time  preceding,  it  was  io~  Grains,  and  in  that  juit  fol- 
lowing 9  Grains. 

Neither 
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Neither  indeed  can  any  thing  otherwife  be  expeiSled  from  Heat,  fince 
thereby  the  Moifturc  might  rather  be  exhaled,  or  at  leaft  miglit  be  fuf- 
pended,  agitated,  and  intimately  mixed  with  the  Subftance  of  the  Air,  and 
confequently  not  fo  eafily  be  arretted  and  entangled  by  the  Surface  of  the  Li- 
quor, as  when  the  Air  is  lefs  hot.  However,  allowing  the  EfFeft  of  this 
anomalous  Accident,  at  a  time  of  the  Year  when  leaft  expeded,  and  con- 
fidering  that  moft  commonly  Heat  keeps  even  pace  with  the  Seafon  of  the 
Year  ;  depending,  as  to  its  Temper,  for  the  moft  part,  on  the  Nearnefs  or 
Remotenefs  of  the  Sun-:  we  may  fafely  conclude,  Moifture  the  chief  and  only 
Caufe  of  the  Increafe  of  Weight  in  Oil  of  Vitriol^  fince  in  dry  clear  Weather 
it  conftantly  incrcafes  lefs  than  in  moift  and  cloudy ;  the  Circumftance  of 
Heat  or  Cold  remaining  the  fame  in  both. 

But  this  will  be  clearly  evinced,  by  an  Inquiry  made  into  the  Nature. of 
the  Subftance  gained  with  the  Increafe  of  Weight :  For  by  the  ordinary  ways 
of  Trial  it  appeared,  the  Atmofpbere  afforded  our  Liquor  nothing  befides 
fome  of  its  JFatry  ParticUsj  wherewith  it  always  abounds  j  but  more  efpe- 
cially  is  ready  to  part  with  in  moift  Weather. 

The  Air,  without  doubt,  has  great  Variety  of  different  Subftances  float- 
ing in  it,  whereof  fome  Particles  do  adhere  to  this,  fome  other  fort  to  that 
Body,  according  as  cither  is  peculiarly  difpofed  to  receive  one  fort  rather 
than  another.  Thus  the  Mortar  in  the  Joints  of  old  Walls  and  Vaults,  from 
Corpufcles  attrafted  from  the  Air,  fpouts  out  and  frames  a  peculiar  kind  of 
Salt.  I  have  known  a  Deal  Shelf,  moiftened  only  with  the  Liquor  of  fixed 
NitrCj  frofted  over  with  Cbryfials  of  a  perfeft  inflammable  Nitre^  by  regaining 
the  proper  Acids  from  the  Air,  all  one  as  if  fo  much  Spirit  of  Nitre  had  bee» 
poured  on  the  faid  Liquor.  I  have  feen  a  Viol  half  filled  with  Oil  of  Tartar 
per  Deliquium  (by  being  left  open  to  the  Air)  befet  above  the  Liquor  with 
peculiarly  figured  Chryftals,  and  at  the  bottom  were  flat  Chryftallized  Plates 
of  a  Salt,  which  without  Flame,  crackled  on  «  live  Coal,  and  left  behind  a 
Calx  much  like  Dr.  Ufter^s  Nitrum  Calcarium.  And  'tis  well  known  Colco- 
tbar  of  Fitriolj  reimpregnated  by  the  Air,  will,  by  a'frefli  Diftillation,  give 
you  its  proper  Acid  as  at  firft.  Now  upon  fuch  Hints  as  thefe,  fome  (fond 
of  the  Doftrine  of  Alcali  and  Acid)  might  perhaps  expedt,  fince  differing 
Bodies  of  an  Alcalizate  Nature  do  thus  regain  their  proper  Acids j  that,  vice 
verfay  even  this  moft  Acid  Liquor,  Oil  of  VittioU  alfo  might  find  its  Alcali* 
zate  AlTociate  in  the  Air,  from  which  the  Violence  of  Fire  had  before  driven 
it.  But  we  could  difcover  no  fuch  Matter  5  the  Tafte  of  our  augmented  Li- 
quor was  ftill  purely  Acid^  and  only  weaker  than  before ;  whereas  it  would 
have  been  faltim,  had  an  Alcali  been  combined  with  it,  and  its  Colour,  from 
a  deep  reddifh,  became  limpid,  all  one  as  if  the  like  Quantity  of  fair  Water 
had  been  mixed.  But  to  be  more  certain  in  this  Point,  I  diftilled  of  the  new- 
gained  Subflance :  At  firft  it  came  over  as  infipid  as  clear  water ;  and  urging 
the  Fire  farther^  the  Drops  proved  four,  and  the  remaining  Oil  in  the  Retort 
was  altogether  as  corrojive  as  at  firft.  Whence  we  may  infer,  its  Edge  was 
Aoc  at  all  blunted  by  any  adjoined  Alcali  9  fb  that  what  the  Air  affordedi  was 
nothing  elfe  but  mere  JVater  only. 

Z  z  z  2  As 
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As  to  the  Quantity  of  the  whole  Incrcafc,  it  can*t  be  determined  by  any 
general  Rule,  fince  it  varies  according  to  the  different  Strength  of  the  Oil  of 
Vitriol ;  for  it  appears  by  the  Table,  the  more  diluted  the  Liquor,  the  kfs 
attraftive  it  proved.  This  here  emoloy'd  (as  highly  dephlegm*d,  I  prefumc, 
as  any  ufually  is)  gave  a  Triple,  and  more  than  \  of  its  firft  Weight,  amount- 
ing in  all  from  3  to  9  Drams^  and  30  Gr.  before  it  came  to  a  Stand. 

Which  Proportion  of  Increafe  I  found  confirmed  in  leffer  Quantities  alfo ; 
as  3  gr.  increafed  to  more  than  9  gr.  and  one  Grain  gave  the  Weight  of  fome- 
wliut  more  than  3  Grains.  But  befide  the  Strength  of  the  Liquor,  there  are 
other  Circumftanccs,  as  the  Seafon  of  the  Year,  and  Pofition  of  the  Place, 
which  will  certainly  fomething  alter  this  Point ;  thus  our  Liquor  will  gain 
more  in  IVinter  than  in  Summer^  more  in  a  Cellar  and  Sun-lefs  Room^  than  in 
a  Room  not  fo  qualified. 

All  thefe  Circumftances,  which  relate  to  tlie  Quantity,  will  alfo  influence 
very  much  the  Time  of  the  Increafe^  but  what  makes  the  moft  peculiar  and 
principal  Variation  in  this  Point,  is  the  Proportion  of  the  Surface  to  the  Bulk 
of  tlje  Liquor.  For  I  find  the  greater  or  lels  the  Surface  is,  the  quicker  or 
flower  the  Increafe.  Thus  3  Grains  dropt  and  diftufed  to  near  4  Inch  breadth 
on  a  Piece  of  Glafs,  gained  3  Gr.  in  6  Hours  ;  i  Gr.  in  6  more ;  i  Gr.  and 
4-  in  1 2  Hours  more  j  in  the  next  1 2  Hours  it  gained  4-  Gr.  and  in  the  \aft 
12  Hours  it  gained  very  little  obfervable:  So  that  in  lefs  than  48  Hours, 
having  more  than  triple  its  firft  Weight,  it  was  for  fome  time  fully  fatiated, 
till  rainy  Weather  added  fomething  more. 

But  to  difcover  more  nicely  what  Intereft  the  Proportion  of  Surface  has  in 
battening  or  retarding  the  Increafe  of  Weight j  I  expofed  in  the  fame  Room, 
and  to  the  fame  Temper  of  the  Jir  (as  near  as  I  could  guefs)  3  Drams  of 
the  fame  Oil  of  Vitriol  in  an  open  flat  Glafs  one  Inch  broad,  being  only  4  of 
the  Diameter  of  that  Glafs  ufcd  at  firft  with  the  like  Quantity.  The  Refult 
was  this  ;  That  whereas  the  other  Surface  of  3  Inches  Diameter^  gained  (as 
in  the  Table)  ncsir  19  Gr.  the  firft  6  Hours,  this  lefs  Surface  gained  a  very  lit- 
tle perceiveable  more  than  2  Grains  in  the  fame  Space  of  Time.  Now  fince 
the  Jrea*s  of  Circles  are  to  one  another  as  the  Squares  of  their  refpeftive  Dia- 
meters ;  as  I  the  Square  of  the  lefs,  is  to  9  the  Square  of  the  greater  Glafs's 
Diameter,  fo  was  the  Weight  of  a  little  more  than  2  Grains  gained  in  the  narrower 
Glafs,  to  near  19  Gr.  gained  in  the  broader:  Wherefore  the  Time  of  In- 
crcafing  bears,  as  near  as  can  be  expeded,  an  exaft  Proportion  to  the  Sur- 
face of  the  Liquor  expofed,  and  the  Liquor  in  the  leffer  Glafs  having  but  i- 
part  of  the  Surface  of  the  greater,  could  not  be  fatiated  under  9  times  as 
many  Days  as  the  greater. 

9me  y-"      LXXX  VIII.  All  I  can  find  of  the  Origin  of  White  Vitriol  is  out  orslrricbi- 

^.faJ^n?'^'  «-^  ^^  Docimajtice  Metallica^  that  it  is  produced  from  a  certain  Lead  Ore  boiled 

»;6- ^33^.raw.     {Plumbi  Nigri  Vena  Nitriolum  Album  producit^  etiam  non  cremata.) 

None   that   I  know  of  our  Englijh  Lead  Ores  gives   us   any  fufpicion   of 

any  fuch  Vitriol.     It  is  true,  I  have  by  me  fome  forts  of  White  Lead  Orey 

i^par-like^  plentifdJy  yielding  Lead ;  but  I  cannot  fay,  that  either  thofe,  or 

any 
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any  coloured  Lead  Ores^  did  give  me  any  Reafon  to  fufpeft,  after  divers 
Experiments  upon  them,  that  they  yield  white  Vitriol. 

As  to  the  Cbryjials  of  wbite  Vitriol^  they  are  very  difficult  to  defcribe,  and 
feem  to  me  to  be  a  Cpngeries  of  infinite  fmall  Needles ;  for  which  reafon  they 
are  of  a  moft  fpeedy  Operation,  and  irritate  the  Stomach  fuddenly,  before 
they  can  be  well  diffolved  or  broken. 

LXXXIX.  Jlum  is  made  of  a  Stone,  of  Sea- Weed  and  Urine.  ^^ 

The  Stone  is  found  in  moft  of  the  Hills  between  Scarborough  and  the  River  S'^i^ 
of  Tees  in  the  County  of  Tork ;  as  alfo  near  Prefton  in  Lancaftnre.  It  is  of  ^^^'  •• 
a  blueifli  Colour,  and  will  cleave  like  Comijh  Slate.  i4*^»o5a» 

The  Mine,  which  lies  deep  in  the  Earth,  and  is  indifferently  well  moiftned 
with  Springs,  is  the  beft.  The  dry  Mine  is  not  good ;  and  too  much 
Moifture  cankers  and  corrupts  the  Stone,  making  it  nitrous. 

In  this  Mine  are  found  feveral  Veins  of  Stone  called  Doggers^  of  the  fame 
Colour,  but  not  fo'good.  Here  are  alfo  found  thofe  that  are  commonly 
called  Snake-Stones  \  the  People  have  a  Tradition,  That  the  Country  therea- 
bouts being  very  much  annoyed  with  Snakes,  by  the  Prayers  of  St.  Hilda^ 
there  inhabiting,  they  were  all  turned  into  Stones,  and  that  no  Snake  hath 
ever  fince  been  feen  in  thofe  Parts. 

For  the  more  convenient  working  of  the  ACnes^  which  fometimes  lie  20 
Yards  under  a  Surface  or  Cap  of  Earth,  (which  muft  be  taken  off  and  bar- 
rowed  away)  they  begin  their  Work  on  the  declining  of  a  Hill,,  where  they 
may  be  alfo  well  furni(hed  with  Water.  They  dig  down  the  Mine  by 
Stages  to  fave  Carriage,  and  fo  throw  it  down  near  the  Places  where  they 
calcine  it. 

The  Mine  before  it  is  calcined  being  expofed  to  the  Air ;  will  moulder  in 
Pieces,  and  yield  a  Liquor  whereof  Copperas  may  be  made :  But  being  cal- 
cined, it  is  fit  for  Jlum.  As  long  as  it  continues  in  the  Earth,  or  in  Watcr^ 
it  remains  a  hard  Stone. 

Sometimes  a  Liquor  will  iffue  out  of  the  Side  of  the  Mine,  wKich  by  the 
Heat  of  the  Sun  is  turned  into  natural  Jlum. 

The  Mne  is  calcined  with  Cinders  of  Newcaftle  Coalj  Wood  and  Furzes  %  the 
Fire  made  about  2  Feet  and  an  half  thick,  2  Yards  broad,  and  10  Yards 
long.  Betwixt  every  Fire  are  Stops  made  with  wet  Rubbifh,  fo  that  ^ny 
one  or  more  of  them  may  be  kindled,  without  Prejudice  to  the  reft. 

After  there  are  8  or  10  Yards  thicknefs  of  broken  Mine  laid  on  this  Fewel, 
and  5  or  6  of  them  fo  covered  -,  then  they ^  begin  to  kindle  the  Fires,  and  a& 
the  Fire  rifes  towards  the  top,  they  ftill  lay  on  frefli  Mine  t  So  that  to  what 
Height  you  can  raife  the  Heap,  which  is  oftentimes  about  20  Yards,  the 
Fires  without  any  further  help  of  Fewel  will  bum  to  the  top  ftronger  than  at 
the  firft  Kindling,  fo  long  as  any  Sulphur  remains  in  the  Stones. 

In  calcining  thefe  Stones,  the  Wind  many  times  does  hurt,  by  forcing  the 
Fire  in  fome  Places  too  quickly  through  the  Mine,  leaving  it  black  and  half 
burnt,  and  in  others  burning  the  Mine  too  much,  leaving  it  red.  But  where 
the  Fire  paffeth  foftly  and  of  its  own  accord,  it  leaves  tl5  Mine  white,  which 
yields  the  beft  and  grcatcft  quantity  of  Liquor.  The 
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The  ASne  thus  calciacd,  is  put  into  Pits  ctf  Water,  fupportcd  with  Frames 
of  Wood,  and  rammed  on  all  Sides  with  Clay,  about  lo  Yards  long,  5  Yards 
.  broad,  and  5  Feet  deep,  fet  with  a  Current,  that  turneth  the  Liquor  into  a 
Rsceptory^  from  whence  it  is  pumped  into  another  Pit  or  Mine  -,  fo  that  eve- 
ry Pit  of  Liquor,  before  it  comes  to  the  boiling,  is  pumped  into  4  fevcral 
Pits  of  Mine  -,  and  every  Pit  of  Mine  is  ftccped  in  4  teveral  Liquors,  before 
it  be  thrown  away,  the  laft  Pit  being  always  frefli  Mine. 

This  Mine  thus  fteeped  in  each  of  the  feveral  Liquors  24  Hours  or  there* 
about,  is  of  courfe  4  Days  in  pafling  the  4  feveral  Pits,  from  whence  the 
Liquors  pafs  to  the  Boiling-Houfe. 

The  Water  or  Virgin-JJquor^  oft-times  gains  in  the  firft  Pit,  2  Pound 
Weight.  In  the  zd  it  increafeth  to  5  Pound  Weight  \  in  the  ^d  to  8  Pound 
Weight ;  and  in  the  laft  Pit,  which  is  always  frefh  Mine^  to  1 2  Pound  Weight, 
and  fo  in  this  Proportion,  according  to  the  Goodnefs  of  the  Mine,  and  the 
well  calcining  thereof.  For  fometimcs  the  Liquors  pafling  the  4  feveral  Pits, 
will  not  be  above  6  or  7  Pound  Weight ;  at  other  times  above  12  Pound 
Weight,  feldom  holding  a  conftant  Weight  one  Week  together.  Yet  many 
times  Liquor  of  7  or  8  Pound  Weight  produceth  more  jllum  than  that  of 
10  or  12  Pound  Weight,  either  thro'  the  lUnefs  of  the  Mine^  or,  as  ufually, 
the  bad  calcining  thereof.  And  if  by  pafling  the  weak  Liquor  thro*  ano- 
ther Pit  of  frefti  Miney  you  bring  it  to  10  or  12  Pound  Weight ;  yet  you 
ihall  make  lefs  Alum  with  it,  than  when  it  was  but  8  Pound  Weight.  For 
what  it  gains  from  the  lafl:  Pit  of  Mne^  will  be  mofl:  of  it  Nitre  and  Slam^ 
which  poiforis  the  good  Liquors,  and  diforders  the  whole  Houfe,  until  the 
Slam  be  wrought  out. 

That  whifh  they  call  Slam^  is  firft  perceived  by  the  Rednefs  of  the  Liquor 
when  it  comes  from  the  Pit,  occafioned  either  by  the  lilnefs  of  the  Mine,  or, 
as  commonly,  the  over  or  under  calcining  it,  as  abovefaid  ;  which  in  die 
Settler  finks  tp  the  Bottom,  and  there  becomes  of  a  muddy  Subftance,  and  of 
a  dark  Colour.    That  Liquor  which  comes  whiteft  from  the  Pi/J,  is  the  bcft. 

When  a  Work  is  firft  begun,  they  make  Alum  of  the  Liquor  only  that 
comes  from  the  Pits  of  Mine,  without  any  other  Ingredients  ;  and  fo  might 
continue,  but  that  it  would  fpend  fo  much  Liquor  as  not  to  quit  Coft. 

Kelp  is  made  of  a  Sea4Veed  called  Tangle^  fuch  as  comes  to  London  on  Oy- 
Jlers.  It  grows  on  Rocks  by  the  Sea-Side,  between  High- Water  and  Low- 
Water  Mark.  Being  dried,  it  will  burn  and  run  like  Pitch ;  when  cold  and 
hard,  it  is  beaten  to  JJhes  fteeped  in  Water,  and  the  Lees  drawn  off  to  2 
Pound  Weight,  or  thereabouts. 

Becaufe  the  Country-People,  who  furnifti  the  Work  with  Urine^  do  fome- 
times  mingle  it  with  Sea- Water,  which  cannot  be  difcovcred  by  Weight, 
they  try  it,  by  putting  fome  of  it  to  the  boiling  Liquor  ;  for  fo,  if  the  Urine 
be  good,  it  will  work  like  Teaji  put  to  Beer  or  AUy  but  if  mingled,  it  w'ril 
ftir  no  more  than  fo  much  Water. 

It  is  obfcrved,  that  the  beft  Urine  is  that  which  comes  from  poor  labouring 
People,  who  drink  little  ftrong  E(rink. 

The  Jelling  Pans  are  made  of  Lead^  9  Feet  long,  5  Feet  broad,  and  2  and 
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a  half  deep,  fit  upon  Iron  ThSKs  about  2  Indies  thick,  which  Pms  are  com- 
monly new  caft,  and  the  Plates  repaired  5  times  in  2  Years. 

When  the  Work  is  begun,  and  ^ilum  once  made,  then  they  fave  the  Li- 
quor which  comes  from  the  jikrn^  or  wherein  the  Jlum  fhoots,  which  they 
call  Mothers  ;  with  this  they  fill  2  third  parts  of  the  Boilers^  and  put  in  one 
thhrd  Part  of  frefli  Liquor  which  comes  from  the  Pits*  Being  thus  filled  up 
with  cold  Liquor,  the  Fires  having  never  been  drawn  out,  will  boil  again  in 
lefs  than  2  Hours  time ;  and  in  every  2  Hours  time  the  Liquor  will  waile 
4  Inches,  and  the  Boilers  are  filled  up  again  with  green  Liquor. 

The  Liquor,  if  good,  will  in  boiling  be  greafy,  as  it  were,  at  the  Top : 
If  nitrous,  it  will  be  thick,  muddy,  and  red.  In  boiling  24  Hours,  it' will 
be  36  Pound  Weight,  then  is  put  into  the  B&iUr^hout  a  Hog(head  of  the 
Lees  of  /&/p,  of  about  2  Penny-Weight,  which  will  reduce  the  whole  Boiler 
to  about  27  Pound  Weight. 

If  the  Liquor  is  good,  as  foon  as  tlie  Lees  of  Kelp  are  put  into  the  Boiler, 
they  will  work  like  Teaft,^x,  to  Beer  \  but  if  the  Liquor  in  the  Boiler  be  ni- 
trous, the  Kflp  Lees  will  ffir  it  but  very  fittle :  And  in  that  cafe,  the  Work- 
men mUft  put  in  the  more  and  ftronger  Lies. 

Prefcntly  after  the  Kelp  Lees  are  put  into  the  Boiler j  all  the  Uquor  tc^ther 
is  drawn  into  a  Settler^  as  big  as  the  Boiler^  made  of  Lead^  in  which  it  ftands 
about  2  Hours,  m  which  time  moft  of  the  Nitre  and  Slam  fink  to  the  Bottom. 

This  Separation  is  made  by  means  of  the  Kelp  LeeSy  for  when  the  whole 
Boiler  coniifts  of  green  Liquor  drawn  from  the  Pits,  it  is  of  a  Power  ftrong 
enough  to  caft  off  the  Slam  and  Nitre  •,  but  when  the  Mothers  arc  ufed,  the- 
Kelp  Lees  are  needful  to  make  the  faid  Separation. 

Then  the  faid  Liquor  is  fcooped  out  <rf  the  Settler^  into  a  Cooler  made  of 
Deal-Boards^  and  rammed  with  Cl^.  In  this  is  put  20  Gallons  or  more  of 
Urine ^  more  or  lefs  according  to  the  G^dnefs  or  Badnefs  of  the  Liquor  -,  for  if 
the  Liquor  be  red,  and  confequently  Nitrous^  the  more  Urine  is  required. 

In  the  Cooler^  the  Liquor  in  temperate  Weather  ftands  4  Days.  The  2d 
Day  the  jilum  begins  to  ftrike,  gather  and  harden  about  the  Sides,  and  at  the 
Bottom  of  the  Cooler. 

If  the  Liquor  Ihould  ftand  in  the  Cooler  above  3  Days,  it  would,  as  they 
fay,  turn  to  Copperas. 

The  Ufe  of  Urine^  is  as  well  to  caft  off  the  Slam^  as  to  keep  the  Kelp  Lees 
from  hardening  the  Alum  too  much. 

In  hot  Weather  the  Liquors  will  be  one  Day  longer  in  cooling,  and  the 
Alum  in  gathering,  than  wiien  the  Weather  is  temperate.  In  frofty  Weather^ 
the  Cold  ftrikes  the  Alum  too  foon,  not  giving  time  for  the  Nitre  and  Slam 
fcr  to  fink  to  the  Bottom,  whereby  they  are  mingled  with  the  Alum.  This 
produceth  double  the  Quantity,  but  being  foul,  is  confumed  in  the  wafhing. 

When  the  Liquor  hath  ftood  4  Days  in  the  Cooler^  then  that  called  M?-* 
thers  is  fcooped  into  a  Ciftern,  the  Alum  remaining  on  the  Sides,  and  at  the 
Bottom ;  and  from  thence  the  Mothers  are  pumped  back  into  the  Boiler 
again.     So  that  every  5  Days  the  JJquor  is  boiled  again,  until  it  evaporate 
or  turn  into  Sum  or  Slam. 

The 
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.    The  jVum  taken  from  the  Sides  and  Bottom  of  the  Cooler,  is  put  into 
a  Ciftern  and  wafhed  with  Water  that  hath  been  ufed  for  the  fame  Pur- 
pofe ;  being  about  twelve  Pound  Weight.     After  which  it  is  reached,  as 
Tolloweth. 

Being  waftied  it  is  put  into  another  Pan  with  a  Quantity  of  Water,  where 
it  melts  and  boils  a  little.  Then  it  is  fcooped  into  a  great  Calk,  where  it 
commonly  (lands  i a  Days,  and  is  then  fit  to  take  down  tor  the  Market. 

The  Liquors  are  weighed  by  the  Troy-Weight  j  fo  that  half  a  Pint  of  Li- 
quor  muft  weigh  more  than  fo  much  Water,  by  fo  many  Penny-Weight..  j 

filTS,     ^^-  ^^^^^^  *^  ^f  (tversl  Kinds,  being  for  Colour,  fyhUe^  Tellozv,  Green,  or 
s^pbur,  and  Blue ;  ufually  of  the  two  laft  mentioned :  And  is  made  either  of  Mineral 
^!i^^\pf^j\ff^at€rs,  boiled  up  to  a  convenient  Confiftence-,  then  fet  to  Cbryjlallize :  Or 
'extrafted  by  common  Water  out  of  Earths  impregnated  therewith.     *Tis 
alfo  afforded  by  many  forts  of  Stones,  commonly  called  Pyrites  and  Marcba- 
Jites^  which  expofed  fome  Months  to  Aerial  Influences,   are  refolved  into 
Powder,  and  the  Saline  Part  diffolved  in  Rain  or  other  Water  \  then  boiled 
and  fet  to  (hoot,  yield  ftore  of  Vitriol,  efpecially  with  the  Addition  of  Copper 
or  Iron.     It  is  often  aflbciated  with  Earth  and  Stones,  wherein  Metals  are 
contained;  and  with  many  natural  Recrements  of  Metals,  fuch  as  Mfy, 
Sory^  Cbakitis  \  from  which  *tis  ufually  feparable  by  the  common  Method 
with  water,  fometimes  not  to  be  extricated  until  the  Mineral  be  firft  cal- 
cined or  burnt.     It  is  alfo  frequently  found  pure  and  perfeft  in  the  Caverns  of 
the  Earth,  being  an  Effiorefcence  of  feveral  Minerals  •,  and  this  is  accounted 
by  all  Naturalifts,  the  beft,  both  for  Medicinal  and  Spagyrieal  Ufes.     Laftly, 
it  is  copioudy  contained  in  common  Mineral  Sulphur. 

Vitriol  confifts  of  injipid  phlegm,  Eartjf,  or  Oker,  fome  Metal,  Mineral  Sul- 
phur, an  Jcid  Salt  or  Spirit,  together  with  fome  fmall  Portion  of  the  Volatile 
Aerial  Saltr  That  it  contains  Water,  needs  no  great  Proof,  fince  no  Saline 
Subftance  can  Cbryftallize  without  it ;  and  Diflillation  will  convince  any  Pcr- 
fon,  that  it  exceeds  in  Quantity  any  of  the  other  Principles. 

The  Earth  or  Oker  may  be  thus  feparated.  DifTolvc  Vitriol  in  fair  Wa- 
ter, immediately  a  yellow  Powder  will  feparate,  and  in  a  fliort  Time  fub- 
fide.  The  greater  the  Quantity  of  Water  imployed,  the  more  Oker  pre- 
cipitates :  The  weaker  the  Lixivium,  the  lefs  able  to  fupport  Bodies  more 
ponderous  than  common  Water ;  and  the  lighter  the  Water  (as  if  diftilled 
Rain-water,  or  Phlegm  of  Vinous  Spirits)  the  more  Earthy  Parts  fubfide,  upon 
the  fame  Hydroftatical  Principle.  I  have  above  20  times  repeated  this  Dif- 
folution,  feconded  by  Filtration  and  Coagulation,  and  each  time  feparated 
fome  Quantity  of  this  Earth :  And  I  am  perfuaded,  had  I  long  concimied 
the  Operation,  the  Succefs  would  have  been  the  fame,  only  I  obferved  the 
Quantity  feparated  each  time,  fenfibly  to  diminifli.  But  I  have  found  a 
more  eafy  and  expedite  way  of  effecting  this  Separation :  Take  a  good  Quan- 
tity of  the  common  Dantzick  or  Hungarian  Vitriol;  having  powdered  it,  put 
it  into  a  flendcr  Cucurbite  5  place  it  in  Water,  keep  under  it  an  equal  con- 
ilant  Fire  3  or  4  Days ;  The  Vitriol  will,   without  Additament,   become 
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fkiid,  as  if  dtflblvcd  In  H^atir^  and  the  Oker  with  mbfl:  of  the  Metalline  Partsi 
with  the  grofs  Sulphur^  will  fubfidc,  and  become  a  hard  Cake  at  the  Bot-  ' 
torn,  the  Vitriol  being  fluid  about;  it,  which  in  the  Cold  again  Chryftallizeth  j 
excepting  a  fmall  Quantity. of  Uquatnen,  of  the  fame  Nature  with  that  we 
fhall  hereafter  mention.     This  repeated  once  or  twice,  thd  Fifriol  attains  un- 
to a  high  degree  of  Purityi  'and  is  eafily  capable  of  many  Alterations,  where- . 
unto  it  was  not  fubjed  before  this  Purification.     This  Operation  will  not- ^ 
fucceed  in  a  dry  Digeftion  ;  I  mean,  /f/hesj  Sandy  Filings  of  Iron  or  Steely 
open  FirCj  or  even  Flame  of  Latt^s^  whether  fed  with  OH  or  Spirit  of  PVine. 
This  Earth  may  be  alfo  obtained  in  a  great  Proportion,  though  in  another 
Form,  if  after  a  long  and  intenfe  Calcination^  the  Vitriol  is  freed  from  \t%  re-  • 
maining  Salt,  by  frequent  Ablutions  with  warm  IVater :  The  far  greatcfl:  Part 
of  this  Dulcified  Colcothar  is  Injipid  Earth  with  fome  fmall  Proportion  of* 
Mttal.     The  fame  may  be  precipitated  by  Salt  of  Tartar ^  or  any  other  \/^/- 
calies 9  or  Filings  of  Zink^  or  other  immature  Minerals^  out  of  a  Solution  of 
Vitriol  in  common  Water.     It  being  alfo  feparated  from  Metalline  and  Saline 
Parts,  by.  a  Method  I  (hall  hereafter  mention,  there  remains  a  great  Quantity - 
of  an  Injipid  Subftance  nearly  refembling  Burnt  Alum.     Befides,  whereas  Salt^ 
Nitrej  i^c.  require  in  Dijlillation  a  large  Quantity  of  Earthy  Subftance  to  dif* 
join  the  Saline  Parts,  and  prevent  Fujion ;  Vitriol  sind  Alum  need  it  not:  an 
unqueftionable  Proof,  that  Earthy  Parts  abound  therein. 

That  Vitriol  contains  Sulphur,  is  evinced  by  the  fulphureous  Sn^ell-  it 
emits  in  Dijiillationj  efpccially  if  urged  with  a  ftfong  Fire  from  the  Begin- 
ning ;  and  the  Spirit  thus  drawn  being  re6tified,the  Liquor,  which  firft' 
rifes,  hath  a  highly  fulphureous  Smell -,  as  hath  alfo  that  we  fhall  hereafter 
mention,  diftilled  tix)m  f7/r/^/ deprived  of  its  Metallick  Parts.  Thfe  Colcothar 
Dulcifiedy  or  Metallick  Parts  precipitated  by  an  Alcali^  or  Immature  Mineral 
fublimed  with  Sal  Armoniack  \  an  Injlammaile  Sulphur  may  be  many  ways 
feparated,  both  from  the  Sublimate  and  Caput  Mortuum.  The  common  Oil 
or  ^/Vr/W  digefted  on  Antimony ^thtn  diftilled,  yields  a  much  greater  Quan- 
tity of  Sulphur,  than  would  have  been  produced  had  any  other  Acid  Oquor 
been  employed  ;  and  the  fame  Oil  of  Vitriol  digefted  with  Spirit  of  ffine^  and  " 
diftilled,  yields  an  Oil,  and  at  the  latter  End,  ftore  of  fulphureous  inflam- 
ablc  Flowers. 

As  for  the  Acid  Saline  Principle,  I  fuppofe.no  Perfon  who  hath  tafted  of  the 
Spirit  of  Vitrioly  and  that  abufively  called  its  Oil,  will  queftion  its  abound- 
ing in  that  Subjeft. 

In  order  to  the  Refolution  of  fome  Enquiries  about  the  Saline  Principle, 
I  made  thefc  Experiments.     I  took  4  or  5  Gallbns  of  the  Vitriolate  fVater^ 
which  was  conveyed  by  artificial  Channels  at  Deptford,  from  the  Beds  of 
Pyrites  or  Marchajites  into  the  great  Cifl:em.     I  diftilled  therefrom,  in  Glafs 
Veflels,  two  Thirds  of  infipid  Water  \  letting  the  Glaffes  cocJ,  the  Water  let 
fall  a  Vitriol  of  a  lovely  dilute  Colour,  together  with  -a  great  Quantity  of ' 
that  yellow  Sediment  which  we  formerly  called  Oker.     Then  evaporating  - 
a  third  Part  of  the  remaining  Liquor,  I  received  more  Vitriol  of  a  paler  Co- . 
lour  than  the  former,  and  Oker  as  before,  though  lefs.   .  The  5th  Time  this 
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Operation  was  repeated^  inftead  of  Vitriol  it  aflSorded  a  Yellow,  and  ever 
after  a  JVbite  Salt^  which  did  differ  exceedingly  from  Vitrioly  not  only  in 
Colour,  but  alfo  in  Tafte,  being  fiery  and  pungent ;  and  did  partake  little 
of  that  abominable  rough  aftringent  Smack,  which  is  peculiar  to  Vitriol 
It  was  alfo  UnffuoUSj  like  Salt  of  Tartar j  made  the  Hands  foft  and  fupple, 
cleanfing  like  a  Sapo^  whereas  common  Vitriol  renders  theip  rough  and 
harlh :  Being  diffolved  in  fVater^  it  appeared  to  the  very  Eye  very  Fatty 
and  Oleagenous. 

From  5  Pounds  and  an  half  of  Zim;/tf m,  I  received  4  Pounds  of  this  fiery 
White  Salt  J  befides  half  a  Pound  of  Liquamsn^  which  remained  fluid,  and 
would  not  coagulate.  I  do  the  rather  mention  this,  for  that  it  is  one  of  the 
moft  eminent  Inftances,  I  ever  met  withal,  of  fo  great  a  Quantity  of  Salt 
kept  fluid  in  the  Cold,  by  fo  fmall  a  Quantity  of  Water. 

The  remaining  Dquamen  was  very  fiery,  acidly  pungent,  and  extremely 
ponderous ;  no  whit  inferiour,  in  my  Opinion,  in  any  of  thefe  Refpeds  to 
common  Oil  of  Vitriol:  it  feeming  to  me  fl:range  and  unufual,  that  fo  ftrong 
a  Liquor  (hould  be  obtained  without  any  confiderable  degree  of  Fire. 

This  Uquamen  being  expofed  to  the  Air,  foon  attraded  double  its  Quan- 
tity of  Moifture :  I  cannot  recoiled,  that  I  did  ever  obferve  any  fluid  Body, 
which  approached  near  unto  it  for  this  Property ;  though  I  am  not  ignorant, 
that  all  Corrofive  Saline  Liquors  will  borrow  confiderably  from  their  neigh* 
bouring  Element.  I  always  obferved  this  Ldquamen  to  acquire  more  or  Icfs 
Moifture,  according  to  the  Conftitution  of  the  Seafon,  rifing  fenfibly  in  moift 
Weather,  and  little  in  dry. 

The  white'  Salt,  lafl:  mentioned,  was  diftilled  in  a  Sand  Furnace,  and 
the  far  greater  Part  came  over  in  the  Form  of  a  Spirit  highly  Acidy  efpecially 
that  which  came  laft  in  fmall  Drops.  This  Liquor  rectified  in  a  very  tall 
Body  immediately  upon  the  Approach  of  the  Imalleft  Degree  of  Heat,  a 
Volatile  Sulphureous  Spirit  did  arile  as  clear  as  Rock  Water,  almoft,  nay  I  think 
alt(^ether  Injipid  \  yet  the  Smell  fo  fubtile  and  penetrating,  that  *twas  in* 
fupporuble :  And  fuch  it  continued  many  Years,  not  letting  fall  any  Sedi* 
xnent,  and  thereby  lofmg  its  Strength,  as  doth  the  Volatile  ^rit  made  out 
of  common  Vitriol.  The  Spirit  which  remained  after  the  Separation  of  the 
more  Volatile^  was  in  all  Relpeds  like  that  of  London  Vitriol  \  only  fcemed 
more  gratefully  Acid^  and  might,  like  it,  be  feparated  into  Spirit  and  Oil, 
corruptly  fo  lliled. 

Vitriol  freed,  as  is  before  declared,  from  its  Earthy  and  Metallick  parts,  by 
Zinkj  or  other  ImperfeSt  Minerals^  is  much  of  the  fame  Nature,  and  yields  its 
Spirit  in  Sand,  as  this  we  have  now  mentioned  *,  is  alfo  White,  and  more 
ifnUuous  5  hath  a  Grain  more  like  Nitre  than  Vitriol^  as  hath  alfo  the  Gojlar 
Vitriol^  which  is  White,  and  comparatively  Un^uousj  becaufd  it  hath  little 
Metal,  and  lefs  Mineral  Sulphur  than  the  common ;  whofe  Metalline  Pare 
detains  the  Saline^  and  will  not  difmifs  it  until  long  urged  by  a  very  intenfe 
degree  of  Heat.  What  remained  in  the  Retort  after  this  DiftiUation^  was  not 
red  or  purple,  like  the  Caput  Mortuum  of  the  common  Vitriol^  but  White^ 
Light,  and  Spongious,  like  burnt  Alum^  and  altogether  as  Injipid  \  although. 
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aftef  It  was  feme  time  cxpofed  to  the  Jir^  it  received  many  ftrange  Imprcf. 
fions  and  Alterations. 

I  cannot  but  take  notice  here  bf  the  great  Affinity  that  is  between  Vitriolj 
Alum  J  and  Mineral  Sulphur  \  the  5<j//>f^  Principle,  which  is  in  each  of  them 
by  far  the  chief,  both  in  Quantity  and  Energy,  having  one  Nature  and  the  9.104./.  6(. 
fame  Properties.  This  will  appear  evident  to  thofe  who  will  compare  with 
the  common  Spirit,  or  Oil  of  Vitriol^  the  Acidity  of  Sulphur  afforded  by 
Brimftone  mflamed  under  a  Glafs  Bell ;  which  being  reftify*d,  is  not  to  be 
diftinguiih'd,  by  any  fcnfible  Prbperty,  from  the  well  ReSiffd  Acidity^  or 
Oil  of  good  Vitriol ;  and  they  miry,  I  am  confident,  be  fafely^  fubftituted  for 
each  other,  producing  in  Men  and  Metals  the  very  fame  EfFcfts,  being  in 
my  Apprehenfion  no  lefs  alike  in  their  internal  and  fecret,  than  in  their  exter^ 
nal  fenfible  Qualities. 

The  Quantity  indeed  of  Acidity^  which  is  obtained  in  the  ordinary  Ways  of 
Operation,  is  very  fmall,  a  Pound  of  Brimftone  not  yielding  above  oneOtmce 
or  10  Drams,  the  far  greater  Part  being  by  the  rapid  Motion  of  the  Flanic 
fublimed  in  the  Form  of  Flcres^  which  differ  not  from  the  commoh  Flowers, 
I  have  been  often  aflured  by  a  Kinfman  of  that  admirable  Mechanift  Cornelius 
DreiMy  that  his  Uncle  did,  by  the  means  of  conveniently  fhaped  Veffels,  or- 
dinarily obtain  out  of  a  Pound  of  good  Brimftone,  8,  and  in  a  very  moift  Sea-  ' 
fon,  10  Ovinc»  of  Acidity 't  and  was  confident,  he  could,  by  improving  the 
Contrivance,  recover  the  entire  Weight  of  the  Sulphur ;  the  Moifture  of  the  Air 
acquired,  making  abundant  recqmpence  for  the  Avolation  of  what  is  Tncoagu-* 
table.  I  have  myfclf  by  the  means  of  feveral  Menftrua^  reduced  common  Brim- 
ftone into  the  Form  of  an  highly  Acid  Corrofive  Liquor,  and  even  Spirit  oiNitre^ 
at  Aqua  Fortis  Well  reftified,  being  digpfted  on  the  Flowers  of  Brim/tone^  then 
diftilied  in  Alhes  ;  this  repeated  5  or  6  times,  after  the  laft  Cohobation  there 
will  remain  with  the  Flowers  near  their  Weight  of  an  Acid  Spirit^  like  that 
made  by  a  Bell ;  the  Spirit  of  Nitre  being  fcarcely  changed  from  what  it  was 
before  the  Operation.  And  I  fuppofe  that  being  reiterated  frequently,  efpe- 
dally  if  frefti  Spirit  be  employed,  the  whole  may  be  tranfmuted,  abating  fome 
few  Earthy  and  Metallick  Particles,  the  Sulphureous  being  capable  of  a  fluid 
Form,  and  are  copious  in  Oil,  in  Vitriol^  Aqua  Fortis^  and  many  other  Acid 
Menftrua^  efpecially  if  any  imperfeft  Sulphureous  Minerals  were  imployed 
with  the  other  Ingredients  in  their  Produftion^ 

I  once  made  out  of  Vitriol^  common  Salty  and  Antimofy^  a  Liquor  clear 
as  any  F&untain  Water,  yet  the  Smell  intolerably  Sulphureous,  continuing 
fo  niany  Years :  And  true  inflammable  Sulphur  may  feveral  ways  be  re- 
covered out  of  Oil  of  Vitrioly  or  Sulphui:,  many  times  reftified  and  in  ap- 
pearance free  from  fuch  Mixture.  We  formerly  mentioned  its  Separation  by 
means  of  Vinous  Spirits ;  alfo  if  mixt  with  Oil  of  Turpentine^  and  diftillecf, 
at  the  latter  end*  ftore  of  Brimftone  will  fublime:  I  fuppofe  none  will 
alcribe  this  to  the  Vegetable  Oil,  which  is  only  the  means  of^  its  Separation^ 
being  an  appropriate  Menftruum  or  DifTolvent  of  fulphureous  Bodies.  This 
recalls  into  my  Mind  what  I  have  often  obferved,  (and  I  fuppofe  it  always 
happens)  in  the  Preparations  of  Baifam  of  Sulphur  with  the  (aid  Oil  of  ^ur* 
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pentine:  After  the  Oil  is  fatiatcd  with  Sulphur^  itkts  fall  ftore  of  fair  Cbryf" 
tals\  an  evident  Proof  of  its  S^//^^  Nature.  For  although  thcfe  Chryftal* 
broken,  within  will  appear  full  of  Suipbur^  ^heir  outward  Parts  or  Superficies 
feem  perfect  Salt,  by  virtue  whereof  they  arc  difpofed  to  CbtyfialUzaiion.  I 
may  indeed  be  objefted,  that  CbryftalUzaiioni  is  not  a  fufficient  Proof  of  a  &i- 
line  Nature,  the  EJfential  Oijs  (as  they  are  called)  of -^»»(/Jr^i/j,  FetmelStedsy  and 
of  many  other  Subftances  being  very  prone  tp  Chry^^lliT^e.  But  moft  EJfeniial 
Oils  abound  no  lefs  with  Salt  than  corhnwn  Sulphur,  into  which  I  have  oftea 
converted  them  without  additament  or  fufpicion  of  ^ranfnmtation. 

The  Jffinity^  I  had  almoft  faid  Identity  of  the  Saline  Principle  in  Sulphur 
and  Vitriol,  further  appears  by  the  following  Experiment  Take  thin  Plates 
of  Coppefj  ^cement  them  carefully  with  comnaon  Brimfi^ne^  Stratum  fuper 
Stratum^  repeat  the  Qperadon  4  or  5  times  with  frefh.  Su]phur  5  moft  of 
the  Copper  will  be  converted  into  A'/w/,.  which  diffolvcd  in  Water,  and 
•  moft  of  that  evaporated,  yields  very  beautiful  Azure  Cbryftals.  The  fame 
may  be  cflfeded  with  Iron.  Or,  take  the  4^idity.  of  Sulphur  (corruptly  cail'd 
its  Oif)  moifttn  therewith  Filings  of  Copper  or  Iron  •,  then  free  them  by  Fire 
or  Air  from  fuperfluous  Moifture,  repeat  this  twice  or  thrice,  and  ^ter- 
wards  with  common  Water  you  may  extraft  a  fair  Vitriol^  which  by  the 
Chymills  is  called  Vitriolum  Martis  or  Veneris^  according  as  the  one  or  other  . 
Metal  was  imployed  in  order  to  its  produftion:  which  fame  Metals  being 

u^rj^r?*/  dilTolved  in  any  Acid  Menjtrua^  and  chryftajlized  are  converted  into  Vitriol. 

Mdait.  This  is  fignificd  unto  us  by  the  common  Name  of  Vitriol,  vulgarly  ftikd 
Cupcrofumy  quafi  Cuprum  Erofum  \  that  being  the  Metal  wherew'ith  *tis 
ufualJy  aiTociated.  Sulphur  indeed  is  found  mixt  with  moft  Metals  and  Mi- 
nerals, Gold  and  Silyer  riot  being  excepted,  the  moft  expert  Mineralifts  in 
Peru  accounting  abundance  of  Sulphur  zn  .'efpecial  fign  of  rich  Ore:  And 
among  the  richeft  Ore  of  the  Mountain  of  Potqfi  are  fuch  quantities  of  Brim- 
ftone,  that  the  Cavities  and  hollow  Places  are  prefently  filled  with  Flame,- 
if  a  Candle  touch  or  come  near  their  Sides.  Yet  they  do  not  ordinarily  find 
Vitriol  m  Mines  of  Gold  and  Silver  (unlefs  mixed  with  other  Metals)  becaufe 
thofc  Bodies  are  Ibmething  too  compaft  for  the  Sulphureous  Spirit  to  dif- 
folve,  afllfted  with  a  fmall  degree  of  Heat  \  whereas  all  Ore^^  which  touch 
on  Coppei'  or  Pyrites  abounding  in  Sulphur^  do  alfo  afford  Vitriolj  Copper 
being  an  open  Body,  and  more  eafily  foluble  than  any  other  Metal  5  for  it  will 
prefently,  though  crude,  diffplve  in,  and  give  a  deep  Tindure  to  common 
Volatile  Urinous  Spirits:  which  cannot  be  affirmed  of  any  other  Mct^, 
howfbever  prepared  j  and  therefore-  no  wonder  if  it  be  not  by  the  Steam  of 
Sulphur  fo  eafily  converted  into  Vitriol.  Xnd  in  the  Bowels  of  the  £ar(h  it 
is,  I  do  conjedure,  moftly  produced  after  this  manner  ^  an  Acid  Salino-Sul' 
phureous  Steam  (fuch  we  have  proved  that  of  common  Sulphur  to  be)  infi- 
nUating  itfelf  into  a  V^in  of  Copper y  corrodes  it,  and  unitiiag  therewith^  be- 
comes Vitriol.  So  it  doth  by  mixture  with  Iron  and  other  Minerals^  .wbPElce 
b^ing  wafhed  with  Water,  it  produces  AciduU  of  divers  kind^  accordifl^ 
to  the  Nature  of  the  Minerals  wherewith  the  Acid  is  united.  And  thai  Fp- 
triolm^VitriolateJVaters  are  thus  prpfiuced;  is  h^eby  confirjpQjij  ihat  many . 
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Ores  and  PyriUs  tjeing  diftilled  per  Defcenfumy  yield  abundance  of  common 
^Ipbur:  The  Remainder  chere^ter  affords  ftore  of  Vitriol^  although  before 
Calcination  it  would  have  yielded  none ;  the  Fire  enabling  the  Sulphur  to  cor- 
rode, and  allbciate  with  the  Metallick  Parts,  that  which  is  without  mixture  of 
Mefal^  or  whidi  hath  thereof  a  very  fmall  Proportion,  continuing  under  the 

*  form  of  Brimftone. 

This  to  me  feems  the  Reafon,  vrhj  Vitriol  and  Brimftone  are  ufually  found 
t<$jgether  ;  thofe  Minerals  and  Pyrites  that  abound  with  one,  being  ufually 

•  impregnated  With  the  other :  Vitriol  not  being  adiftinft  Prindple,  but  the 
genuine  Offspring  of  Sulphur^  its  material  Caufe ;  and  Fire  and  Air,  the 
efficient  Caufes  of  its  Produftion. 

I  fpeak  ef  Vitriol  generated  in  the  Bowels  of  the  Earth  •,  for  it  may  be, 
and  is  often,  produced  above  Ground,  by  the  Aerial  Salt  united  with  Mine- 
ral Subftances  copioudy  contained  in  Marchqfites^  which  it  extricates,  and 
coagulating  therewith  becomes  a  Vitriol.  This  Aerial  Salt,  which  I  have 
many  way*  procured,  whilft  in  the  Air,  is  altogether  unfpiedficate,  I  mean 
freed  from  all  Union  with,  or  Determination  by,  any  leminal  Principles, 
(the  Primordiak  of  all  Species  in  the  Univerfe  being  in  my  Opinion  Sperma- 
ticat)  but  being  once  at  the  Command  of  the  ArcbiteSlonick  Power  of  any  Spe- 
cies, whatfocver  that  be,  it  is  by  it,  with  other  Matter,  determined  in  or- 
der to  the  Formation  and  Augmentation  of  the  Individuum^  and  Propaga- 
tion of  the  Species,  and  upon  the  Diffolution  of  its  Dwelling,  returns  whence 
it  defcended.  Befides  this,  there  is  alfo  in  the  Air  an  Acidity^  as  is  evi- 
dent in  Iron  Bars,  whofe  Superficies  is  thereby  refolded  into  a  fubtile 
Crocus  \  alfo  in  the  Tamilhmg  of  Polijb^d  Metals,  ^here  Fit-Coal  is 
nHx:h  burnt,  near  unto  and  on  the  Sea,  and  where  expofed  to  certain 
Winds. 

This  Acid  Spirit^  with  the  Salt  laft  mentioned,  are  Inftruments  by  Na- 
ture imployed  in  almoft  every  Operation  •,  efpecially  the  Salt,  Without  which 
no  perfedt  Animal  can  fubfift  a  Minute,  and  all  Vegetable^  deprived  thereof, 
do  imaiediately  decay.     It's  well  known  that  feVeral  Minerals  and  Pyrites, 
which  are  to  the  Tafte  altogether  infipid  and  elixiviated,  and  would  yield 
not  a  Grain  of  Salt,  being  expofed  to  the  Air  are  refolved  into  a  Powder, 
and  afford  fome  Alum^  others  Vitriol  copioufly.     Sometihies  the  Minerals 
require  previous  Calcination,  which  opens  and  relaxes  the  Compages  of  the 
Bodies  i  fo  that  the  Air*  may  have  more  eafy  ingrefs:     -^nd  it  is,  I  think,- 
by  moft  allowed,  that  after  all  the  Salt  ts  extradled  out  of  Earth  impreg- 
naoed  with  Vitriol^  Alftm  or  Nitre,  the  faid  Earth  being  eXpofed  a  fufficient 
tinoe  unto  the  Air,  acquires  frefli  Supplies :  which  muft  be  derived  from 
the  Air.     And  it  is  particularly  remarkable  in  Vitriol  and  Alurti,  that  their 
Spirit  being  put  into  a  Commotion  or  Fermentation  by  either  Heat  or 
contrary  natur'd  Spirits,  the  Gfafles  which  contain  thefn  being  well  ctofed, 
although  large  and  ftrong,  will  be  cracked  or  broken  in  pieces  i  which  feems 
to  proceed  ffom  the  Expanfion  of  fome  of  thofe  prbdigioofly  aftive  fpringy 
Particles,   wherewith  the  Air  abounds,  which  together  with  iht' AeHal  Salt 
were  awefted  by  thfevltriolifying  Principle,,  and  fet  at  liberty bythe  tu- 
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multuating  Liquor,  the  change  of  whofc  Contexture  might  occafioti  their 
Difmiiuon,  the  unbending  of  their  Springs,  and  the  Eflfcfb  which  thereupon 
.  enfue. 

The  Affinity  between  Vitriol  and  natural,  not  faditiou?.  Alum,  thus  ap- 
pears. Vitriol  not  only  in  England^,  but  in  fcveral  ofher  Parts  of  the  fiPiiri/, 
is  ordinarily  found  in  the  fame  Vein,  and  fometimes  in  the  fame  Parcel, 
which  yields  the  Alum :  which  may  by  feveral  Methods  be  feparated  from 
each  other.  The  Mineral  of  Alum,  if  mature,  EUxiviattd  yields  its  Salt 
prefently  ;  if  lefs  mature,  it  requires  previous  Calcination  ;  if  very  imma* 
ture,  it  muft  not  only  be  burnt,  but  long  expofed  unto  d)e  Air. 

The  Caufe  whereof  feems  the  very  fame  with  that  we  lately  mentipned  in 
our  Account  of  the  Production  of  Vitriol  \  the  Alum,  as  that  is,  being  pro- 
duced by  the  Sulphur* s  ading  on,  corroding  of,  and  coagulating  with,  fome 
mineral  Subilance,  which  ufually  partakes  more  of  a  Tirrene  and  Sttmy^  than 
MetaUick  Nature:  although  Metal  is  often  found  to  be  contained  in  the 
Alum-Stone  or  Ore.  And  that  the  Sulphur  is  the  chief  efficient  and  material 
Caufe  of  its  Produdtion,  appears  from  hence,  that  many.  Alum-Stones  (as  the 
Vitriolate)  d^KWdiperDefcenfum^  yield  good  Brimftone  •,  and  all  Alum-Stone  or 
Ore^  during  Calcination,  emit  a  Sulphureous  Steam.  An  inquifmve  Natu- 
ralift  of  my' Acquaintance  did  gather  from  the  very  fame  Rock,  and  that 
within  a  few  Inches  of  each  other,  Vitriol,  Alum,  and  Sulphur^  all  of  them 
excellent  and  perfed  in  their  Kind.  Indeed  they  are  fo  nearly  allied,  that  I 
can  by  fome  pretty  Artifices  (too  long  to  be  here  defcribed)  convert  Alum  into 
Vitriol^  or  Vitriol  into  Alum^  which  ftiall  be  theyi;^^,  to  all  Intents  and  Pur- 
pofes  (as  we  commonly  fpeak)  with  the  Natural. 

Alum  diftilled  into  an  Acid  Spirit  with  Copper  or  Iron,  becomes  good 
Vitriol  i  and  Vitriol  freed  from  its  mctallick  Parts,  becomes  Aluminous ;  and 
diftiU'd,  yields  a  Spirit  fcarcely  to  be  diftinguiffied,  not  only  by  Tafte,  but 
eVen  by  the  nice  and  accurate  Scrutiny,  from  that  of  Alum.  And  (which 
doth  in  fome  meafure  illuftrate  this  Affinity)  \  have  often  obfervcd  redified 
Oil  of  Vitriol  and  Spirit  of  Sulphur,  to  coagulate,*  and  become  folid  tranf- 
parent  Concretions,  exadly  refembling  Alum  chryftallized,  with  which  cotn- 
pared,  I  am  confident,  the  moft  judicious  Eye,  without  the  afllflance  of  the 
Palate,  would  find  little  difference. 

The  Salt  in  Brimjione  is  thus  derived.  Brim/lone  confifts  of  Mineral  Sul- 
phur and  an  Acid  Saltj  which  being  united,  it  is  no  difficult  matter  to  coo* 
ceive  how  it  ihouM  become  Volatile^  if  we  refled  on  Cinnabar  and  Sublimaie% 
in  one.  Mercury  is  fo  difguifed  by  a  little  Sulphur^  that  it  feems  a  Mtueral 
Subilance  of  another  nature,  and  abating  the  Colour,  not  unlike  Antimonj ; 
in  the  other.  Salts  very  acid  and  fixt  are  rendered' fufficiently  volatile. 
Now  whence  the  Brimftone  fhould  derive  its  fulphureous  Particles,  will 
appear  very  obvious  to  them,  who  have  obferved  how  much  the  Bowels  of 
the  Earth  abound  with  Bituminous  Subftances.  What  elfe  feed  all  (he  Suiter^ 
raneous  Fires  ?  What  an  immenfe  Quantity  thereof  is  lodged  in  the  Earthy  will 
be  attefted  by  our  large  and  numerous  Coal-Mines^  aftid  by  thofe  Eruptions 
oi  Bituminous  Subftances  in  many  Quarters  of  the  World ;  among  which  that 
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caird  Naptba^  is  fo  purely  fulphureous,  fo  free  from  Mixture  with  any 
other  Materials,  that  upon  the  very  Approach  of  Fire  or  Flame,  it  is  im- 
mediately inflamed,  and  fcarcely  to  be  extinguiflied  until  wholly  confumed. 
As  for  the  falinc  Principle  of  Sulphur^  I  conclude  it  to  be  common  Salt^ 
which,  together  with  the  Aerial  Salt  before-mentioned,  is  the  Foundation 
of  all  Saline  Subftances  in  the  Univerfe^  And  I  afliire  you,  I  can  with  com- 
mon Sak  make  both  Vitriol  and  Alutfiy  hardly  diitinguifhable  from  the  na« 
tural. 

XCL  I  kept  by  me  certafn  big  Pieces  of  Crude  Alum  Mnesy  fuch  as  it  %  s^^rff^ 
was  taken  out  of  the  Rock  ;  I  had  alfo  in  the  fame  Cabinet  like  Pieces  of  the  2!>  liw 
ordinary  Fire-StonCj  or  Marcbaftte  of  the-Coal-Pits,  which  here  we  call  ^^^7^^^^'^^* 
Lumps*  iio./.Mi'«* 

In  proccfs  of  Time,  both  the  Glebes  lliot  forth  Tufts  of  long  and  (lender 
Fibres  or  Threads ;  fome  of  them  half  art  Inch  long,  bended  and  curled  like 
Hairs  in  both  thefe  Gkbes :  Thefe  Tufts  wefe  in  fome  meafure  tranfparent 
and  chryftalKne.  Thefe  Tufts  drd  as  often  repullulate,  as  they  were  (truck 
and  wiped  clean  off. 

The  Aluminous  Fibres  were  of  a  Tajle  Very  Atumy\^  and  plcafantly  pungent : 
The  Vitriolickj  Stiptique  and  Odious.  Again,  the  Alum  ones,  being  diffolved 
in  fsur  Water,  raifed  a  fmall  Ebullition  :■  Whereas  the  Vitridick  Fibres  dif- 
folved quietly.  The  Alum  Fibres  vftre  generally  fmaller,  and  more  opaque,. 
Snow-like.  The  Vitriotick  larger,  many  Fibres  equalling  a  Horfe-Hair  in 
thicknefs,  and  more  Chryjialline.  The  Water  Wherein  the  Alum  Fibres  were 
dillblved,  did  give  no  red  Tinfture  with  Gall,  not  by  all  the  Means  I  could 
devife  to  afTift  them  :  The  Vitriolick  did  immediately  give  a  BurpleTinSure 
with  Gall. 

Having  laid  Pieces  of  tlie  fame  Marchajite  in  a  Cellar,  they  were  in  a  few- 
Months  covered  over  with  green  Copperas^  which  was  thefe  Fibres  (hot  and 
again  diflblved,  by  the  moift  Ait*,  clodder'd  and  run  together.  Expofing 
other  Pieces  of  the  fame  Vitriolick  Glebe  in  my  Window,  where  the  Sun^ 
came,-  they  were  covered  over  wltii  a  white  farinaceous  Matter  \  that  is,. 
with  thefe  Fibres  calcined  by  the  Rays  of  the  Sun  and  warm  Air,,  beating. 
upon  them. 

I  take  thefe  fibrous  and  thread-like  Shootings  of  Atum  and  Vitriol  to  be 
moft  genuine  and  natural ,  and  their  angular^  Shootings,  after  Solution  into- 
Cubes  and  RbombodieSy  to  be  fofced  artd  accidental  •,  Salts  of  very  different 
Natures,  as  well  Vegetable  as  Foffile,  by  a  like  Procefs  iti  chryft^Uizing  of 
them,  being  obferved  to  (hoot  into  like  Figures. 

XCII.  I.  Signior  Marco  Antonio  Caftagna^  Superiiitendant  of  fome  Mines '^«'-»*'M 
in  Itafy^  hath  lighted,  in  one  of  them,  upon  a  great  Quantity  of  that  lanugi-^.^iV;!'^*' 
nous  Stone  called  Amianthus^  which  he  knows  fo  to  prepare  as  to  render  it 
like  either  to  a  very  white  Skin^  or  to  a  very  white  Paper  ;  both  which 
refifts  the  moft  violent  Fire.     The  Skin  was  covered  with  kindled  Coals,.. 
whence  it  took  flame  j  but  being  taken  out,  aftier  it  had  been  left  there  a 

while, 


while,  tbe  fiery  Colour  prcfcutly  difappcared,  and  it  became  cold  and  white 
again  as  before  ;  the  Fire  it  feems  paftiDg  only  through,  without  wafting 
or  altering  any  thing  of  it:  whereas  fqnae  of  the  hardeft  and  fotideft  Me- 
tals, as  Iron  and  Copper^  reduced  to  very  thin  Plates,  and  kept  as  long  in  the 
Fire  as  this  Subftance  was,  would  caft  Scales.     Again^  this  Skin  being  made 
as  thin  as  Paper,  doth  not  only  yield  that  ancient  and  fo  much  admired 
Amianthus  \  but  is  alfo  perfefter  than  that  which  comes  from  Cyprus^  and  not 
inferior  to  that  which  fometimes,  though  but  feldom,  comes  out  of  China. 
This  Paper  was  alfo  tried  in  the  Fire,  and  there  it  remained  likewife  without 
any  vifible  detriment,   or  without .  the  leaft  change  of  its  firft  whitenefe, 
finenefs  or  foFtnefs,     Of  the  fame  Matter  this  Artift  hath  wrought  a  Wick, 
never  to  be  confumed  as  long  as  'tis  fed,  nor  altering  its.  Quality  after  the 
Aliment  is  wafted  away. 
BfMX^^*     2.  The  Lapis  Amianthus^  or  Unum  Foffilt  AJbefiinim^  is  found  in  no  fmall 
176!  iJ.  823.  Quantity  in  Llyan  Fairyng  Homwy  in  the  Northern  rart  oi  Anglefey^  where 
it  runs  in  Veins  through  a  thick  Stone,  in  hardnefs  and  colour  not  unlike 
Flint.     Thefe  Veins  are  generally  about  \  of  an  Inch  deep,  which  is  the  length 
of  the  AmianthuSy  and  is  feldom  longer,  but  often  fhorter.     It  is  competed 
of  a  lanuginous  Matter,  exaftly  refembling  that  of  pappous  Plants  ;  but  fo 
clofely  compaft,  that  till  you  draw  a  Pin,  or  any  fuch  fharp  thing,  crbfs  the 
Grain  of  it,  it  appears  only  a  ftiining  Stone,  there  being  not  the  leaft  Fila- 
ment of  Lint  to  be  perceived  in  it. .  In  its  natural  Form,  fome  of  it  looks 
whitifli,  and  fome  ftraw- coloured,  but  all  fhining ;  but  if  pounded  in  a  Mor- 
tar, the  Brightnefs  difappears,  and  the  whole  becomes  whitifli.     Note,  that 
above  and  beneath  the  Veins  there  is  a  very  thin  Septum  of  terrene  Matter,  be- 
twixt the  Amianthus  and  the  Stone  whereto  it  adheres.    I  put  a  fmall  Quan- 
tity  of  the  Lint  in  the  Fire,  which  grew  red  hot ;   but  tho*  it  remained 
there  ^  of  an  Hour,  I  could  not  perceive  that  it  was  any  thing  confumed.    I 
twitted  alfo  fome  of  it  in  the  Form  of  a  Wick,  and  dipping  it  in  Oil,  it 
gave  as  good  a  Flame  as  other  Wicks,  till  the  Oil  was  confumed,  the  Wi<k 
remaining  of  the  fame  Proportion  as  at  firft.     Being  fatisfied  it  was  incombu- 
ftible,  I  pounded  fome  Quantity  of  it  in^  a  Stone  Mortar,  till  it  became  a 
downy  Subftance :  then  I  fifted  it  thro'  a  fine  Scarce,  by  which  means  the 
terrene  Parts  (being  reduced  to  a  Powder)  came  thro'  the  Scarce,  the  Umtm 
remaining.     I  then  brought  it  to  a  Paper-^MilU  and  putting  it  in  Water  in  a 
Veffel  juft  capacious  enough  to  make  Paper  with  fuch  a  Quantity,  I  ftirrcd 
it  pretty  much,  and  defired  the  Workmen  to  proceed  with  it  in  their  ufoal 
Method  of  making  PapeY^  with  their  U^riting-Paper  Mouldy  only  to  ftir  it 
about  ever  before  they  put  their  Mould  in,  confidering  it  as  a  far  more  pon- 
derous Subftance  than  that  they  ufed  j  and  that  confequently  if  not  imme- 
diately taken  up  after  it  was  agitated,  it  would  fubfide.     Paper  thus  made 
^  of  it,  proved  but  very  cparfe,  and  too  apt  to  tear :  But  this  being  the  firft 

Trial,  1  have  fome  reafon  to  believe  it  may  be  much  improved^ 

Nk^w.^     XCIII.  There  fend  you  the  Account  of  the  incombujlible.  Unnm  Cbth^ 
«•  178.  p>    which  I  received  from  one  Conco.  a  natural  Chinefe^  Refident  in  the  City 
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of  Baiavh  in  the  Nbrth-Eaft  Parts  t)f  India^  iirfao  by  means  olKMfanar  Su- 
kradofia  (Itkewife  a  Qrinefe^  and  formerly  chief  Cuftomer  to  the  iM  Sultan  oT 
Banlifm)  did  after  fevcral  Years  JDiligence,  procure  from  a  gnsu  Manda'^ 
tin  in  Lanquin^  (a  Province  of  China)  near  4  of  a  T^ri  of  the  faid  Cloth ;  and 
declared  tftat  he  was  credibly  informed,  that  the  Princes  of  ^artary^  and 
others  adjoining  to  them,  did  ufr.tt  in  burning  their  D^^i ;  and  that  it  was 
faid  and  believed  by  them,  to  be  made  of  the  under  part  of  the  Root  of  a 
-Tree  growing  in  the  Province  of  Sutan^  and  was  fuppoled,  in  hke  manner, 
to  be  made  of  the  Todda  Trees  in  India  \  and  that  of  the  upper  part  of  the 
£ud  Root  near  the  Surface  of  the  Grdund,  was  made  a  finer  fort,  which  in 
3  or  4  times  burning^  I  have  feen  .dim  nifli  ahnbft  half.  They .  report  al- 
io, that  out  ot*  the  faid  Tree  there  c  iftils  a  Liquor,  which  not  confuming,  is 
ufed  with  a  Wick  made  of  the  fame  Material  with  the  Cfoth,  to  burn  in  their 
sn»w!p/w  to  Pofterity. 

2.  A  Handkerchief,  or  Pattern  of  this  Incombufiible  Lmnen^  which  wa9  Bf...i^ 
ihewn  the  Royal  Society ^  was  a  Foot  long,  and  juft  half  a  Foot  broad.  ''  '^^ 

There  were  two  Proofs  of  its  refiftlng  Fire,  given  zi London^  one  before  ibme 
of  the  Members  of  the  Royal  Society  privately,  Aug.  20,  1684,  when  OU 
was  permitted  to  be  poured  on  it  whilft  red-hot,  to  enforce  the  Violence 
of  the  Fire.  Before  it  was  put  into  the  Fire  this  firft  Trial,  it  weighed 
one  Ounce,  fix  Drams,  fixteen  Grains,  and  loft  in  the  burning  2  Drams, 

5  Grains. 

The  fecond  Experiment  of  it  was  publick  before  the  Soaety^  Novem- 
ber  \%  following,  when  it  weighed  (as  appears  by  the  Journal  of  the  Sq^ 
ciety)  before  it  was  put  into  the  Fire,  i  Ounce,  3  Drams,  18  Grains.  Be- 
ing put  into  a  clear  Charcoal  Fire,  it  was  permitted  to  continue  red 
hot  in  it  for  feveral  Minutes:  When  taken  out,  tho'  red  hot,  it  did. 
not  confume  a  piece  of  white  Paper  on  which  it  was  laid.  It  was  pre*^ 
leiitly  cool,  and  upon  weighing  it  again,  was  found  to  have  loft  i  Dram, 

6  Grains. 

.  Decemb.  3.  Mr.  Arthur  Baily^  one  of  the  Fellows  of  the  Royd  Society^  pre- 
fented  them  with  a  piece  of  this  Linnen  in  the  Name  of  Mr.  (Faite.  At  the 
lame  time,  the  fame  Mr.  Baify  prefented  Dr.  Pht  with  another  Piece  of  it, 
which  being  brought  to  Oxford^,  the  Experiment  was  again  repeated  on  it, 
Decemb.  16.  it  being  put  into  a  fttong  Charcoal  Fire,  in  the  Natural  Hiftory 
School^  in  a  full  Meeting  of  the  Philofophical  Society  of  that  Univerjityy  where . 
after  it  had  continued  red  hot  for  ipme  confiderable  time,  it  was  taken  forth 
i^n  little  altered  when  cold,  faving  that  it  feemoda  little  whiter  and  cleaner 
than  before. 

3.  This  kind  of  Unnen  Cloth  was  efteemed  by  the  Ancients,  though  then  SyDr.Mf. 
fn0reicommon,  and.  perhaps  better  known,  tbari  it  is  yet  amdngft  us,  equally  JJ,^;/*''* 
precious  with  the  beft  of  Pearls. 

Nor  is  it  now  of  meafi  Value  even  in  the  Country  where  made,  a  China 
Covet^  (i.  e.  a  Piece  23  Inches  and  7  long)  being  worth  80  TWi^i  i  e.  36/^ 
J3:/.  and  4^«  ,     >  i 
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The  lUattty  of  fuch  a  Being  has  been  doubted,  or  denied  by  very  good 
Authors :  Who  though  they  owned  fuch  a  Mineral  as  Amiantbus^  out  of  the 
woolly  Part  wlureof,  this  fort  of  Linnen  was  always  anciendy  faid  to  be 
made»  yet  queftioned  the  Pofiibility  of  its  having  been  afhially  done.  But 
Plity  fays  exprefsiy  (and  I  dare  believe  him  in  any  thing  he  fpcaks  of  his  own 
Knowledge)  that  he  himfdf  had  {t&^  Napkins  thereof,  which  being  taken  foul 
from  the  Board  of  a  great  Feaft,  were  caft  into  the  Fire,  by  which  means 
they  were  better  icoured,  and  looked  fairer  and  cleaner  than  if  diey  had  been 
walhed  in  Water. 

And  befides  theTeftimony  of  feveral  curious  Perfons  in  all  Ages,  we  have 
now  feen  a  Piece  of  this  Lmnen  pais  the  fiery  Trial  both  at  LmJom  and 
Oxford. 

This  lanuginous  Mineral*  is  called  from  its  ftrange  Qualities,  fometknes 
Amianthus^  quod  in  Ignem  injeftus  non  /AMuvf7ai  \  the  Fire  being  fo  far  from 
defilmg  it,  that  it  ra^er  gives  it  a  Luftre. 

2.  It  is  called  J^efiosl    And, 

3.  Salamanjra,  inEngUfi^  Salamander* sff^eol:  I  fuppofelh>m  the  fhryalli- 
desj  or  CandU-U^teks^  fakl  to  be  anciently  made  of  it,  which  being  put  into 
Lamps  of  ineonfumaile  07,  would  never  wafte  or  go  out  $  which  I  take  to  be 
die  true  reafoh  of  thb  Impofition  of  thefe  Names  upon  it,  whether  there  ever 
were  any  fiv:h  Lamps  or. no. 

4.  From  a  pungent  Quality,  Jrricola  fays,  it  has  on  the  Tongue  widiout 
Aftringintjy  it  is  called  ^/«m^,  having  the  diftinguiihing  Epithet  PA0iNifi» 
added  to  it,  taken  from  its  downy  Filaments,  to  difcriminate  it  from  all  die 
reft  of  the  Alums. 

5.  From  the  light  gray  Cplour  of  its  lanuginous  Parts,  it  is  called  by  fome 
PoUa^  by  others  Corfindes ;  and  from  its  likenefs  to  the  hoary  Fibres  of  fome 
fort  of  Mat-Weed^  Sport apolia. 

6.  From  the  Capacity  it  has  of  being  fpUO  into  Thread,  itisalfo  called 
Unum^  with  fome  diftinguiftiing  Epithet  taken  either  from  its  Quality,  fuch 
as  AJbeftinumy  or  Vivum  \  or  from  the  Place  where  found  in  general  or  par- 
ticular: It  being  called  in  general  Linum  FoffUei  in  Englijb^  Eartb-Ftax ;  and 
in  particular,  Linum  Indickm^  Creticum^  Cy^cumj  Cff  Carpafiumy  or  Caryf- 
tium.  But  befides  the  Places  that  have  given  thefe  Epithets  to  the  Thread 
made  of  it,  it  is  alfo  found  in  TarUtfy^  at  Namur  in  the  Ltm-Countries^  at  Eif' 
field  in  Tbutv^a ;  among  the  Mnes  in  the  old  Nmcum  \  fomewhere  in  Egypt  $ 
and  in  the  Mountains  of  Arcadia  \  alfo  at  Puteoli^  and  lately  in  fome  ASnes 
in  Itafy ;  and  it  has  been  yet  latdier  met  with  in  a  fmall  Uland  belonging 
tQ  William  Robinfon^  Efq-,  called  Tnis  Molroniady  i.  e.  the  Ifland  oiSea-Cahes^ 
in  the  Pariih  oi  Lian-Fairmg  Homwy  in  Anglefea  in  Wak^. 

It  is  commonly  by  the  Litbograpbers  reckoned  among  Stones,  but  I  raiiiei^ 
fliould  judge  it  a  Terra  Laptdofa^  or  middle  Subftance  between  a  Stone  and 
an  Earth.  But  whether  the  one  or  the  other,  it  Is  mad^  of  a  Mtxture  (I 
guefs^  of  fpme  Salt  or  other,  a  pure  Earth  widiout  Sulphur,  coagulated  in 
die  Vv  inter,  and  hardened  to  Perfeftion  by  the  Heats  in  Summer  *,  which 
Sak  Jobams  ffeffiis  proves  by  a  very  cogent  Arguooent  to  be  A^itmem  Li- 
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mdms  defcrU>k«jtai7lib/ib'^/alfo4oe8,  to beof a  wKitilh  1^6(>ds Sub- 
ftanpfy  fpmewb^t  ipcimtpg  ^o^  X^ow,  tbat  fweats  out  of  the  £anh»  ara) 

\  imt\h  like  rotten  Che^i »  whereof  .having  ga^f  fl «  Quantitx  at  Puteoli^  to? 

f  gether  widi  the  otjier  $pecief  of  ^9^  and  kept  i(  a  while  by  him,  when  he 

came  to  look  on  it  agaiti^  he  found  it  to  hav^  loit  the  Smell;  and  a  great 

I  I^rt  of  it  changed  JDto  Jbimm  plumum  s  ihtfaiint  Part>  I  Aippole^  fhooting 

intQ  Threads^  ^nd  the  pure  Earciv uniting  them,  as  found  in  the  Places  where? 
ever  geqerated ;  whether  fweati^g  trom  the  Earthy  as  Plifrf  and  Matbudm 
woukl  have  it».  or  percpjated  thrpugh  R^fh^  a$  we  find  it  in  Wales^  the  Veiii9 
^  it  thepe  running  through  9  Hl9ck  of  S{;pae«  i«i  jHardnefa  and  Colour  not 
iU)likeFUnt«  ....:., 

And  yet  feemstp  be  made  Qf  fpch  an  \4km^  a3  that  of  John  Bi^us  at  Pmz 
ieoU  was,  fonie  of  it  beii^  SQra,w-<^Jbuired»  aa  if  it  ilill  retained  the  Yellowr 
(lels  that  his  liquid  Bitumen  was  faidto  faave^  ^hich  is!  a  C^^oitr^not  giveit 
to  it  by  any  Author,  moft  of  j«  bising  faid  to.  be  \Vbite;»  or  cinerous ;  fonw 
iof  it  Red»  and  foine  of  an  Jron-Cok>ur»  as  j^Wfla  tells  us.;  ..and. I  hav9 
ii^e  of  the  CypiM^  by  aK[,  fct*  from  Jlepp^  by  Dn  Rjoberi  Huntingioni 
whereof  fome  is  of  a  l^ht  Blu€!»  or  Fearl-Cok)Ut»  .aad.fome.of  it  has  ft  caft 
of  Sea-Green.  :  *    .  . 

But  howey^  the  Vhole  MinoTdl.  Sul^oces.folind  at  fever^al  Places  may 
differ  in  Colour,  yet  I  do  not  &ld  but  the  wooHy/Part  of  theip-jall  feetns  to 
be  nuich  thefamerws.  of  a  White  Silver-Colour,  the  Threads  veny  fiuieand 
(lender,  yet  very  pbnderous ;  the  fmalfeft.Pardcks  of  them  thdroatghlx  wet» 
fuiking  in  Water,  as  I  alfo  found  a  very  flender  Thrum  of  the  mumbufiu 
He  JJnnm  given  me  by  Mr.  i?4/^,. which  JM^r.  JVaite  brought  from  Mm 
j^ould  alfo  do ;  which  renders  it  very  probable  that  it  is  not  a^Vegetable,  but 
a  Mineral  Subftance,  notwithftaoding  the  Informations  of  Conc^.andJCsay* 
atiar  Snkradana^  mentioned  in  Mn  Jfaif€*$  Letter^  I  fey,  render  it  probable 
there  being  fevcral  Woods,  fuch  as  Boi^  Red-fFood^  FerfiaM  Woody  &o  that 
will  fink  in  Water..  ,      . . 

.  Marcus  Faulus  Fiueius  acq}mvt$  ti8»  that  it  is  found  in  Tartary  in  a  cettaia  DtjUiion. 
Mb>untain  in  the  Province  of  Cbil^cbintbalusi  and  nwdc  into  Cloth,  as  he  was  ^'''"''''''^*'' 
informed  by  one  Curficar^  a  Turk^  who  was.  Superintendant  of  the  Mines  in 
that  Country,  after  this  manner :  The  lanuginous  Mineral  of  Jimianthus\ 
being  firfl:  dried  in  the  Sun,  is  next  pounded  in  a  brais  Mortar,  and  the 
earthy  Part  feparated  from  the  woolly,  which  is  afterwards  wafhed  from  all 
Filth  whatever  that  may  ftick  to  it ;  and  fo,  being  thus  purged,  is  fpun  into 
Thread  hke  other  Wool,  and  after  wove  into. Cloth ;  which  if  foul  or  fpot- 
ted,  they  clemife,  he  fays,  by  throwing  it  into  the  Fire  for  an  Hour's  time, 
whei^e.  it  will  come  forth  unhurt,  as  white  as  Snow.  Which  very  Method 
(as  ^rabo  defcribes  it^  feems  alfo  to  have  been  ufed  in  ordering  tlie  Cretan 
Jmiantbusi  only  with  this  Addition,  that  after  it  was  pounded,  and  the 
earthy  Part  (hook  from  the  woolly,  he  fays,  it  was  combed,  and  fo  docs 
Agricola^  which  argues  there,  was  fome  of  a  greater  Length  than  any  I  have 
yet  feen. 

B  b  b  b  2  Of 
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Of  this  Lihnen^  as  P//«>  infbrnis  us^  Shrouds  wereantttntly  ufed,  at  the 
Royal  Obiequies,  to  wrap  up  the  Corps  iir,  To  as  that  the  Afhes  of  their  Bo* 
dies  might  be  prefcrved  dtftind:  from  thofe  of  the  W6od,  which  made  the  Fu* 
neral  Pile :  And  the  Princes  Of  "Tariary^  as  Ktayarear  Suiradana  was  credibly 
mfoimed  (and  I  have  it  well  confirmed  from  other  Hands)  do  ufe  fuch  at  this 
Day  for  burning  their  Dead.  It  nftiift  be  acknowledged,  it  does  diminifli 
<:yery  time  it  undergoes  the  Violence  of  the  Fire ;  yet  this  hinders  not,  but 
it  may,  and  will,  do  that  Service  divers  times,  before  it  be  itnder'd  altoge* 
ther  ufelefs.  Some  of  the  Antients  ore  faid  to  have  made  themfelves  Ck>ths 
of  it^  particularly  the  Bracbmans  amongft  the  indians.  The  Wicks  for  the 
perpetual  Lamps  of  the  Antients  were  alfo  made  of  this  Subftance )  and  we 
are  told,  that  Septalky  Cahon^'  <>f  M&i*,  had  Thready  Rob^s,  Net-works, 
and  Paper  of  it.  Mano  Ant$nio  Cafiagna^  who  lately  found  this.  Mineral 
fomewhere  in  Itafy^  knows  how  to  |>re{>ar6  and  render  it  tra&able  and  ibft  > 
which  he  can  thicken  and  make  thin  to  what  p^ee  he^pieafeth,  and  mak^ 
cth  it  thereby,  like  either  a  very  white  Skin,  K)r  a  very  white  Paper.  We 
have  alfo  made  Paper  of  our  Weljb  Amianthus  lately  here  at  O^fcri^  wluch 
^ill  both  bear  Fire  and  Ink.  well  enough,  the  Ink  only  turning  red  by  the 
Violence  of  the  Fire. 

To  (hew  the  Realbn  whence  it  is  that  this  Subftance  fhould  be  i^  ftrangeiy 
privileged  by  Nature,  we  confider,  that  the  Qualities  and  Power  of  die 
Fire,  according  to  AriJtolU^  are  tioxfmm  ri  juj  ojuo^vANt,  <n»H(»fi»  ii  T»^/fo^iX«, 
to  feparate  things  of  a  different,  and  unite  thofe  of  a  like  Nature.  Hence 
it  is,  that  the  Subjedls  moft  apt  to  take  Fire,  and  be  diflblved  by  it|  we  find 
to  be  fuch  heterogeneous  Bodies,  in  whofe  Pores  the  moft  fulphurous  bitiaiAi* 
nous  and  aqueous  Particles  ate  lodged  ;  which  being  feited  by  Fire,  ^are 
quickly  put  into  Motion,  dilated  and  feparated  j  and  being  thus  made  capa* 
ble  of  flying  away,  are  at  h&  confumed,  and  difiblve  the  Ffame  of  thok 
Bodies  whofe  Parts  before  were  united  by  iherti.  When  thefe  are  ifled  and 
gone,  the  Fire  naturally  goes  out,  as  having  nothing  now  left  to  work  upon, 
nothing  remaining  but  the  Salts  and  Eard)  in  the  Form  of  Aflies,  which  in  all 
forts  of  Compounds  are  the  things  that  refill  this  Element  nK>ft,  and  will  re* 
main  after  the  moft  exalted  Operation  it  can  be  forced  ta  Nor  do  the  Sdto 
only  of  mixt  Bodies  thus  baffle  the  Force  of  Fire  ;  but  the  fimple  ones  much 
more,  as  being  more  homogeneims^  as  we  fee  in  the  Decrepitation  of  common 
Salt,  and  Exficcation  of  Vitriol,  which,  when  the  aqueous  Part&  are  once  eva« 
porated^  are  now  a  pure  fimple  homogeneous  Body,  no  more  ienfible  of  the 
Fire,  the  Decrepitation  ceafmg,  and  nothing  remaining  that  can  be  dilated 
any  further  ta  break  the  Corns  of  Salt.  Now  whatever  the  Fire  cannot  dilate, 
it  cannot  feparate,  nor  confequently  deftrgy,  or  carry  any  diing  from  it  but 
what  is  heterogeneous,  and  accidentally  adhering  to  the  outfide  of  it; 
which  is  perfedtly  the  Cafe  of  our  incombuftible  Ltnnen,  whofe  Threads  be- 
ing altogether  homogeneous,  and  nothing  elie  but  the  pure  Stri^f  of  liquid  A- 
lum^  as  was  fhewn  above,  holding  nothing  of  Sulphur,  Bitumen  or  Water,  or 
any  thing  that  is  different  or  heterogeneous  to  it  felf,  that  can  be  dilated  or  fe< 
jparatedy  it  is  in  no  poilibility  of  being  liable  to  the  Fire  i  which  may  indeed 
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f9&  thro*  itf  ai  we  fee  it  dbe3  when  it  ih  made*«ed  hot,  but  can  carry  no* 
dttig  from  it,  but  fuch  accidental  Filch  as  has  been  put  upon  it,  or  accrued 
bjufing. 

XCIV.  The  Lapis  Calaminaris^  or  Calamine^  which  is  digged  and  prepared  'if^^o^u- 
near  IVri^Un  in  ^merjetftAre^  is  found  fometimcs  in  Meadows,  fomctimes  inAfrTcie?' 
ardile,   Ibaietimcs  in  pafture,  and  as  I  have  dbferved,  moft  Commonly  in  ^<^'^'^":, 
bantn  and  rocky  Ground.    The  Waters  thereabouts  are  much  of  the  fame'^  *'*  '  " 
ColiRir,  Tafte,  Cleamefs,  and  WKolcfomneft  with  other  Water.    The  Grafs 
upon  the  Ground,  and  the  Leaves  of  the  Trees,  are  as  freOi  where  Calamine 
lies  as  in  any  other  Place.    But  this  I  obferve,  that  the  Groovers  always  dig 
for  it  upon  or  near  Hills ;  for  they  expeft  none  in  thofe  Grounds  which  have 
Ao  Communication  with  Hills. 

To  find  out  a  Vein,  they  dig  a  Trench  till  they  come  to  the  Rocks,  where 
^y  cxpefk  it  lies^  which  Trench  they  generally  dig  from  the  Ivorth  to  , 
South,  or  near  upon  that  Point,  the  Courfes  ufually  lying  from  Eaft  to 
Weft,  or  at  6  aXlock^  as  their  Term  is ;  but  fometimes  the  Courfesj  Seams, 
or  Rakes,  as  they  call  diem,  lie  at  ^  a  Clock,  and  ibmetimes  are  perpendicu- 
Itf,  which  they  call  the  high  time  ofthe  Day,  or  i  z  a  Clock :  and  thefe  Cour- 
fes they  efteem  the  beft.  Thefe  Seams  or  Courfes  run  between  the  Rocks 
generally  wider  than  thofe  of  Lead-Ore,  unlefs  they  are  inclofcd  in  vfery  hard 
Clifts^  and  then. they  arc  narrow  as  the  Veins  of  Lead.  The  Cbfour  of  the 
}^arth  where  the  Calamine  lies,  is  generally  a  yellow  Grk,  btit  fome*' 
tinoes  black  »  for  all  Countries,  as*  they  term  then'  undci^ound  Works,  are 
not  alike. 

The  Calamine  itlelf  is  of  feverat  Gokurs,  fome  whke,  Ibme  reddifh, 
fome  greyiih,  ibme  blackifli,  which  is  counted  the  beft  ^  and  when  this  is 
broken  it  is  of  feveral  Colours. 

In  working  for.it  below  in  the  Countries,  they  ufe  the  fame  Way  and  In- 
ftruments,  as  they  do  in  Lead  Mines,  and  fometimes  they  light  upon  a 
good  Quantity  of  Lead,  but  always  find  fome  Eyes  of  Lead  among  the  Ca- 
lamine ',  tho'  I  think,  in  Lead  Mines,  they  do  not  always  find  Calamine. 
In  landing  of  the  examine,  fome  Pieces  are  bigger  than  others,  and  mixt 
with  a  gritty  Earth*  1  have  been  informed,  that  they  have  found  one  entire 
Piece  ol  8  or  lo  Tun,  which  by  reafon  of  its  bigneis  was  forced  to  be  bro- 
ken in  the  Groove  before  it  could  be  landed.  But  generally  rt  rifeth  in  fmall 
Particles ;  fome  about  the  bignefs  of  a  Nut  they  call  a  fmall  Calamine* 
In  antient  Works,  Damps  and  Stenches  fometimes  arife,  but  never  in 
new  Works. 

When  they  have  landed  a  good  Quantity  of  the  Calamine,  they  wafh,  clean,, 
or  buddle  it,  as  their  Term  is,  which  they  perform  after  this  manner.  They 
enclofe  a  fmall  Piece  of  Ground  with  Boards  or  Turfs,  through  which  a  clear 
Stream  of  Water  runs  \  within  this  Enclofure  they  (hovel  and  often  turn 
their  Calamine,  and  the  impure  and  earthy  Parts  the  running  Water  car- 
ries away,  and  leaves  the  Lead  and  the  Calamine,  and  the  other  heavier 
fiony  and  fparry  Parts  behind.    When  they  have  d)U8  walhed  the  Calamine, 
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lis  clean  as  they  can^  haviqgjaked  up  the  Uggcir  Pkoes  b^th  (nf  the  Z<^  aiBl[ 
Calamine^  they  put  the  finaller  Parts  iatp  Sieves,  ma(le  of  .ftroi^  Wum 
at  the  bottom  :  And  thefe  they  often  dip  and  fhake  up  and  down  in  a  gem 
Tub  of  Water,  whereby  the  Parts  of  the  Lead  which  ar^  mixt  amongft  the 
Calamine  fink  to  the  bottom  of  the  Sievef^  the^  Calamine  rtaiatns  in  the  ^mid- 
dle, and  the  other  fparry  and  tbrafhy  Pares  rife  up  to  the  top.;  which 
they  {kim  off  and  throw  away.;  then  they  cake  off  the  CaiamMe^  and  after 
that  the  Lead.  When  they  have  thus  cleanftd  the  Calamne^\  they  arc  iorcoA 
to  fpread  it  abroad,  and  fo  pick  out  wi(h  their  Handi  the  Traih  and 
Stones  that  remain.  But  all  of  it  do^  ^^oc,  require  fo  namiii.. Trouble  ;  for 
feme  rifeth  big  enough  out  of  the  Works  to^^  be  cleanied^and  pidged  fie  for 
the  calcining  Oven  without  ail  this  Charge  ^d  Pains :  lAnA  I  shave  feen  Ibn 
veral  Loads  of  this'  great  Calamine^  which  bad  no^Mixturc  df  Eanb  or. 
Tralhinit,  ^        ,ii  'V     .« 

Their  Calamine  being  thus  p^eoaredj  ihey.irarry  it  tr>  ihe.Oren,  wbicfak*  ao 
leafl  that  which  I  faw,  is  much  Digger  than  any  .Baker's. O^en,  and  made 
much  in  the  fame  Fafhion.:  Only  they  c^lJn  their  Cbabioto  a  Hmrtk 
made  on  one  fide  of  the  Qven»  which  is.  divided  frokn  the.O^en  itfelf  by  a 
Hem  or  Partition  mad^c  open  at  die  Tbp^  whereby  the  Flanie  of  the  Fire 
pafieth  over,  and  fo  heats  and  bakes  th^  Calamine.  TheyJec  it 'lie  tatfae 
Oven  for  the  ipace  of  four  ox  five  Houcs,  (the  Fire  bumu^all  the  whiie) 
according  to'^the  Strength  of  the  Calafnine^  ibme  being. much  ftronger  thaa 
other,  and  fo  requiring  longer  time ;  and  while  it  continues  in  the  Oven^ 
they  turn  it  ie veral  times  with  long  Iron  Co^*rakes;  when*it:  is  «fufficieiit)y 
burned,  Saked,  and  dried,  they  beat  it  to  a  Powder  with  long  Iron  Had* 
mers,  like.  Mallets,  upon  a  thick  Plank,  picking  out  what  Stones  thqr  fiml 
amongfi:  it ;  fo  that  at  laft  the  Calamine  is  reduced  to  Duft^  and  then  it  is  fit 
for  the  Merchant. 

I  have  been  credibly  informed  that  the  Dufi:  of  Calamine  conduces  moch 
to  the  curing  of  fore  Eyes  of  Men :  And  that  it  is  frequently  made  ufe  of, 
for  the  taking  off  Films  from  the  Eyes  of  Horfes  and  other  Beafts. 

rtiwtfiji  XCV.  I.  Take  oi  Antimony  one  Pound,  flux  it  dear;  have  one  Ounce, 
^A"o7k5^^  two,  of  the  Cawk-Stone  (by  and  by  to  be  defcribed)  in  a  Lump  red  hot 
ByDf.uJ.m  readine(s.  Put  it  into  the  Crucible  to  the  Antimony  \  continue  the  Flux 
MolV^s-*  ^^^  Minutes  :  Caft  it  into  a  dean  and  not  greafed  MortM*,  decaidng  the 
■     melted  Liquor  from  the  Cawk. 

This  Procefs  gives  us  above  1 5  Ounces  of  Vitnim  of  Antimony^  like  poIi(h<d 
Steely  and  as  bright  as  the  mod  refined  S^ickfilver.  The  Caiwk  feems  not  to 
be  diminiihed  in  its  Weight,  but  rather  increafed ;  nor  will  it  be  brought  to 
incorporate  with  the  Antimony^  though  fluxed  in  a  ftrcMig  Blafl:. 
nd.  smp.  This  Cawk-Stone  is  a  very  odd  Mmeral,  much  a-kin  to  the  white  milky 
*•  *^Lvi.  ixiineral  Juices  of  the  Lead-Mnes^  which  vitrifies  in  like  nuuiner.  Befidcs 
thefe  I  could  never  light  upon  any  one  mineral  Subitanoe,  which  had  any 
fuch  £fi>s£t  upon  Antimony* 
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•  '  Gffvl  is  a  ponderous  white  Stone,  found  in  the  Lead-ASms ;  k  will  draw 
a  white  Line  like  Cbalk  or  the  GatiaEfites  ;*but  it  is  more  fine,  and  hath  a 
findoth  and  fhining  Grain,  Sparr-}Skt^  yet  not  at  all  tranfparent. 

a.  I  try*d  that  a  Boar,  to  whom  I  had  given  an  Ounce  of  crude  Antimony  TUPUm 
at  a  time  putting  him  into  the  Sty,  would  be  fat  in  a  Fortnight  before  another,  ^f"£^ 
having  no  Antimcfrf^  upon  the  like  Feeding.    Jnttmofiy  will  recover  a  Pig  ••39•^774• 
of  the  Meojles  ;  by  which  it  appears  to  be  a  great  Purifier  of  the  Blood.    I 
knew  a  Horfe  that  was  very  lean  and  fcabbed,  and  could  not  be  fatted  by 
any  Keeping,  to  whom  Antimony  was  given  for  two  Months  together  every 
^forRing,  and  that  upon  the  fame  Keeping  he  became  exceeding  fat.    On^ 
of  my  own  Horfes  having  had  the  Fajhionsj  and  being  cured,  and  notwith* 
ftanding  extream  running  Legs  \  fo  that  after  he  had  pafTed  the  Courfe  of 
Farriers  twice,  to  be  cured,  it  was  not  done ;  but  upon  my  giving  him 
Animony  one  Week,  he  was  prefentlly  healed. 

The  manner  of  ufing  it  is  this  :  Take  one  5  of  Crude  Antimony  powdered 
for  one  Horfe,  and  when  you  give  him  his  Oats  in  a  Morning,  Ihiake  it  ouc 
amongft  his  Oats ;  or  make  it  in  Balls. 

XCVL  A  fmall  Vial  filled  with  ordinary  white  Sand,  and  containing  on-  AHackju^ 
lytbi.  gr.  xi.  being  filled  with  Virginia' SdixA  was  found  to  contain  3ii.^'2vi^. 
3  ii.  gr.  I.  !S/.i/i:*' 

This  Sand  did  apply  to  the  Magnet  both  before  and  after  Cakfnation  ^  but  n^.  au. 
die  latter  did  apply  better  to  it  than  the  former.  ' . '.  •  M/^^fe^A. 

A  Parcel  of  this  Sand  mixed  and  calcined  with  powdered  Charcoal,  and 
kept  in  a  mdting  Furnace  for  about  an  Hour,  yielded  no  Regulus^  but  ap- 
jSlied  more  vigoroufly  to  the  Load-ftone  than  either  of  the  former.' 

•  I  fluxed  a  Parcel  of  this  Sand  with  fixed  Nitre^  in  a  melting  Furnace,  for 
:^ve  an  Hour,  but  could  obtain*  no  ReguluSy  nor  any  Subftance  that  would 
apply  to  the  Mdgnet^  except  a  thin  Cruft  that  ftuck  firmly  to  a  Piece  of 
Cl^coal  that  dropt  into  the  Crucible  when  the  Matter  was  in  Fiifion. 

"  I  fiuxed  it  alfo  with  Salt-Petre  and  powdered  Cbarccalj  dropping  Fieces  of . 
Cbarcoal  afterwards  into  the  Crucible.    It  continued  about  an  Hour  in  the 
melting  Furnace  in  Fufion,  and  that  without  producing  a  jRffif/«j,-or  aSub-     . 
(lance  that  wduld  apply  to  the  Magnet^  excepting  only  what  ftiick  to  ihp 
Cfcir^^<7/,' as  in  the  former" Experiment.  .  - 

•  I  fluxed  another  Parcel  of  it'  with  Salt-Petre  and  Flowers  gf  Brimjione, 
wkhbut  being  able 'to  procure  any  RegulUs. 

I  poured  good  Spirit  of  Salt  on  a  Parcel  of  xii\%Sand^  but  could  obfcrvc  no . 
Xi^tf/iwi  thereby  produced.  - 

•  1  poured  Spirit  of  Nitre^  both  ftrohg  and  weakned  with  Water,  on  Parcel*  \ 
cf  the  fame  Sdnd^  withoiit  being  able  to  difcover  any  Conflift. 

I  poured  finglc  Aaua  Fortis  upoh  another  Parcel  of  it,  without  being  able  . 
to  perceive  any  Ebullition  worth  noting. 

I  poured  doubie  Aqua  Fortis  up6n  anodicr  Parcel  of  it,  which,  for  ought 
i  could  difcover,  had  no  more  Effcft  qd  it  than  the  former* 
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I  pour'd  alfo  fomc  A^a  Bjtgia  on  a  Pared  of  it,  without  difcoveriQff;an7 
fenGblc  Effefti    I  pourd  gooci  Oil  of  Vitriol  upon  anqther.  Parcel  «  this 
"Sand,  but' feeing  no  Bubbles  thereby  produced,  I  weakened  the  Oil  with 
.    Water,  but  without  any  fenfible  EfFeft, 

I  repeated  all  the  former  Experiments  with  the  Mevjiruums  upon  this  Sand 
after  Calcination /^ryi  in  a  Crucible,  but  could  fcarcc  obfervc  a  Bubble  pro- 
duced  by  any.  of  them. 

I  pour*d  Ibme  of  each  of  the  Liquors  upon  Parcels  of  the- Powder  of  this 
Sand  calcin*d,  without  any  Suocefs. 

NoU^i  That  I  made  thefe  Experiments  both  in  the  Cold,  and  upon  a  Sand* 
Furnace.  So  that  to  me  there  fcems  to  be  but  httle  wanting  to  difcover  any 
Metal  known,  to  us,  if  it  contained  any  fuqh  :  fdr  there  is  no  Metal  nor  Ore 
that  fome  of  thefe  Menftrutim  will  not  wqrk  on. 

*  "  I  powder'd  a  Fragment  of  a  Load-ftone,  and  pour'd  fomc  of  thefe  Men- 
firuums  upon  it,  without  being  able  to  find  that  they  in  the  Icaft  prey'd  up- 
on It,  any  more  than  they  did  upon  the  Sand, 

'  I  pour'd  fome  of  the  aforementioned  Mettftruums  upon  ordinary  Sand 
taken  out  of  a  Sand-Furnace,  where  it  muft  have  fuffer'd  fome  Calcination  ; 
but  could  find  no  more  Bubbles  produced  thereby,  than  what  might  ratio- 
nally be  fuppofed  to  be  produced  from  Lime,  and  other  Dirt  mixt  with  thc^ 
Sand. 

jhUtV^u     XCVII.  The  black  Sand,  which  in  Italy  they  ufe  inftead  of  Duft  to  their 

'^iTi^Jlk'  Liters,  is  found  fiic  Miles  from  Genes  near  5/.  Pierre  tAraine  on  the  Sea- 

twfiew. «.    fhore.    It  hath  the  Properties  of  the  Load-ftone,  and  I  do  believe  that  it  is 

»4*-M3«*  Ix)ad-ftone,  or  Powder  of  Load-ftone,  for  it  foUoweth  the  Load-ftone;  it 

fticketh  to  a  Knife  that  is  touched  with  the  Load-ftone ;  it  draweth  a  mag- 

netick  Needle ;  it  doth  not  ferment  with  At^ua  FortiSy  as  Iron  Duft  doth; 

it  doth  not  ruft  with  any  Acid  that  can  be  put  to  it;  it  doth  not  fpar- 

kle  in  the    Flame  of  a  Candle,   as  Steel-Duft  doth,    when  it  is  thrown 

into  the  Flame.      It  is   commonly  found  ^on  the  Sea-ftiorc  after  great 

Storms. 

T«  •«*#       XCVlil:  A  certain  Powder  lately  invented  in  Germanf^  maketh  Metal 
ft^hVnd  ^^  clofe  and  fmooth,  that  it  leaves  not  the  Icaft  Pit  in  the  Piece:  a  Gun 
ii^Frij^ifort  ^^  ^^  needs   no  borir^,   and  one  third  of  the  Metal   may  be  fpared. 
Mf^  Main,  Such  Guns  remain  clean  ahd'neat  a  long  wlule.    July  9,  1672,  there  was 
*-94^.<<Ho. caft  a  Demi-Cannon,  •  weighing  34 .Hundred,  which  was  tried  with  a  Bul- 
let of   34  lb.    and  the   firft  time  12  lb.    of  ftrong  Powder,    the  fecond 
time  ^  much,    the   third  time  15  lb*  and  the  iourth  time   24  lb.   all 
which  it  endured  very  well.    With  a  fmall  Petard,  of  2  lb.'  of  dus  Metal, , 
I  broke  in  pieced  a  Beam  of  9^  Rhine  Foot  fquare,  the  Petard  remaining  en- 
tire and  perfeft.         '  * 
This  Powder  is  not  only  e^fy  to  m^ke,  but  alfo  of  fmall  Eaq^ence. 


XCIX.  1.  The  Fbfeft  of  Denn  (lying  betwixt  the  fP'yi  and  Sevent)  ccnflfts  iron  work, 
generally  of  a  ftifF  Clay.    The  Cbuntry  is  foil  of  Hills,  Buk  they  are  no  Ai^^?'* 
where  high:   Betwixt  them   run  great  Store  of  little  Springs  of  a  n^ore^j^«- 
brownijQi  Cokwif  than  ordinary  Waters,  and  often  leave  in  their  Paffage  ,3J'.J'.93k 
Tioftures  of  Rnft:.    The  Ground  i$  nAturaHy  inclinM  to  Wood,  cfpecially 
Hafle  and  Oak  •,  but 'tis  now  alinoft  devoured  by  the  Intreafe  of  the  Iron- 
works.   Upon  the  Surface  of  the  ^rth«  in  many^Places,  lie  ah  abundance 
of  rough  Stones,  feme  of  them  of  a  vaft  Bulk )  but  where  they  fink  their 
Minesi  they  rather  meet  with  Veins  of  fbaly  Stohe,  than  hard  and  Iblid 
Rocks.    Within  the  Foreft  they  find  great  pknty  df  Coal  add  Iron-Ore  ^ 
and  in  fome  Places  red  and  yellow  Oker. 

The  Iron-Ore  is  fotind  in  great  abundance  In  rnoft  Pahs  of  the  Foreft,  dif- 
fering both  in  Colour,  Weight,  and  Goodnefs.  The  btift,  which  they  call  their 
&rul&>Ore,  is  of  a  hhiifti  Colour,  very  })ond&rotts  iind  full  of  little  Ihining 
Specks  like  Grsdns  of  Silver.  This  affords  the  greateft  quantity  of  Iron :  but 
being  melted  alone  produceth  a  Metal  veiy  Ihort  and  brittle..  To  remedy 
this  Inconveniency^  they  make  ufe  of  Cinder^- which  is!  found  ih  greit  Quan- 
tities thro*  all  Parts  of  the  Country,  whfere  any  former  Works  have  ftood  ;  for 
in  former  Times,  thehr  Bellows  being  rnovM  only  by  the  Stfehgth  of  Men, 
their  Fires  were  milch  lefsintenfe  than  in  the  Furnaces  they  noW  emfploy  :  So 
chat  they  melted  down  only  the  principal  Part  of  the  Ore,  and  rejefted  the ' 
reft  as  ufele(s.  This  is  called  Cinder^  and  being  mingled  with  the  Ore  in  a 
due  Quantity,  gives  it  that  excellent  Temper  of  Toughnefs,  fot  which  this 
Iron  is  pfcferrM  before  any  that  is  brought  from  foreign  Parts. 

The  Ore  is  fi:rft  calcined  in  Kilrls^  much  dfter  xhk  Fafliion  of  ordinary  * 
Lime  Kilns,  which  they  fill  up  to  the  top  with  Coal  and  Ore,  Stratum  fuptr 
Slratuik :  Then  putting  Fi^e  to  the  bdttom,  th*y  let  it  burn  till  the  Coal  be       ;"" '  ' 
wafted.    This  is  done  without  Fufion  of  the  Metal,  and  ferves  to  confume 
the  more  droflly  Parts  of  the  Ore,  *td  to  maki  itfriable.    Frotp  htpce  they 
cirr^  it  to  their  Furnaces^  which  are  built  of  Brick  or  Stor^,  aboitt  24 
Foot  fqxiarc  on  the  Outfide,  ^d  near  30  Foot  in  height :  Within  nbt  abbvc 
ei^t  or  ten  Foot  over  in  the  middle,  the  top  and  bottom  having  a  narrower 
Compafs,  niuch  like  the  Shape  Df  an  £gg»    Behind  the  Furnace  ^e  placed 
t^  huge  Pair6f  BfeUows,  whofe  Nofes  mett  at'  a  little  Hole  n<tkr  the  bot- 
tom.    Thefe  are  compreffed  togtthtr  by  certain  Buttons,   placed  on  the  * 
A3ns  of  a  very  large  overftiot  Wheel. 

The  Furnaces  are  at  firft  filled  with  Ore  and  Cinder  intermixt'  with  Fuel, 
which  in  thefe  Works  is  always'  of  Charcoal ;  laying  them  hblfow  at  the 
bottom,  that  they  may  more  eafily  take  fire  :  Bub  after  they  are  biice  kind- 
led^ the  Materials  run  together  iil  a  hard  Cake  or  Lump  which  h  Aiftained 
bf  the  Fafhion  of  the  Furnace,  aind  thro*  this  the  Metof,  as  it  mdts,  trickles 
tiown  into  the  Receivers,  where  there  is  a  Paflkge  open,  by  which  they  take 
away  theScuih  ittidDrofs.  Befote  this  lies  a  great  ^  of  Sanrf,  wherein 
they  make  Furrows  of  i^^hat  Falhion  they  pleafe ;  into  thefe  they  fct  in  their 
NUtsd^  which  is*  mkde-  fo  very  flind  by  the  Vicdcncc  of  the  Fire,  that  it  con- 
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tmues  boiling  For  a  good  while.  The  Furnaces  are  kept  at  work  Night  and 
Day  for  many  Months  j  ftill  fupplying  the  Wafte.  of  the  Fuel,  and  other 
Materials,  with  frcfh  poured  in  at  the  Top.,  .      . 

From  thefe  Furnaces  they  bring  their  Sows  and  Pigs  of  Iron  (as  they  call 
them)  to  their  Forges.     Thefe  are  of  two  forts,  though  ftandiog  together  un- 
der the  fame  Roof  y  one  they  call  their  Finery^  the  oth^r  the  Chafery.    Both 
of  them  are  upon  Hearth;^  on  which  they  place  great  Heaps  of  Sea-coal,  and 
behind  them  Bellows  like  to  thofe  of  the  Furnaces,  but  nothing  near  fo  large. 
Into  their  Finery  they  firft  put  their  Pigs  of  Iron,  fdaciog  three  or  four  of 
them  together  behind  the  Fire,    with  a  little,  of  one  End  thruft  inra  it: 
Where  foftning  by  Degrees,  they  ftir  and  work  them  ^idi  long  Bars  of  Iron, 
till  the  Metal  runs  together  in  a  round  Mafs  or  Lump,  which  they. call 
a  Half-bloom.     This  they  take  out,   and   giving  it. a  f^w  Stmkcs  with 
their  Sledges,  they  carry  it  to  a  weighty  Hammer,  raifed  likewife  by  the 
Motion  of  a  Water-wheel ;  where,  applying  it  dexteroufly  to  the  Biow% 
they  prefcntly  beat  it  out  into  a  thick  (hort  Square...  This  they  put  into 
the  Finery  again,  and  heating, it  red  hot,  they  work  it  out  under  the  lame 
Hammer,  till  it  comes/tp  b^.the  Shape  of  a  Bar.  in  the  Middle,  with  two 
fquare  Knobs  on  the  Ends. .  l^ft  of  all,  they  give  it  other  Heatings  in  the 
Cfhafery,  and  more  Workings  under  tH^  Hammer,  tUl  they  have  iM'ought 
their  Iron  into  Bars  of  feveral  Shapes  and  Sizei.    If  they  omit. any  one  Pro- 
cefs,  it  will  be  fure  to  want  fome  part  qf  its.Toughnefs,  ivhichthey  cfieem 
its  Perfeftion.  .        - 

For  the  Backs  of  Chimneys,  Hearths  of  Ovens,  or  the  like,  diey  take 

the  melted  Metal  out  of  the  Receivers  in  great  Ladles,  and  pour  it  into 

Moulds  of  fine.  Sand. 

In  un«.        2-  At  Mltborf  Forge  in  Lancajhire^  they  have  feveral  forts  of  Iron  Stone, 

Af^^johi    ^^^^  ^^^^  niaking  Cold/hire  Iron^  that  isj  fuch  as  is  brittle  when  it  is  xrold ; 

sturiyl"  n.    another  fort  makes  Redjbire^  that  is,  fuch  as  is  apt  to  'break,  if  it  be  ham- 

'99.  /•  ^w-  mered  when  it  is  of  a  dark  red  Heat  5  and  therefore  they  are  never  mekcd 

down  but  in  Mixture,  and  fo  they  yield  an  indifferent  good  fort  of  Iroik 

They  have  of  late  made  it  much  better  than  heretofore,   by  meking  the 

Sow-metal  over  again,   as  likewife  by  uCng  Turf  and  Charcoal ;   whereas 

formerly  their  Fuel  was  only  Charcoal.     They  firft  burn,  the  Imn  Sfone^  and 

then,  for  every  1 7  Baflcets  of  this  burnt  Stone,  they  put  in  one  of  Umejtmit 

unburnt,  to  make  it  melt  freely  and  caft  the  Cinder  v  which  they  always 

take  off  from  the  melted  Iron  before  they  let  it  run. 

The  Bottom  of  the  Furnace  is  about  two  Yards  fquare,  and  fo  riiics  per- 
pendicular for  a  Yard,  or  more;  which  is  alfo  lined  within  with  a  Wall  of 
the  beft  Fire-Hone^  to  keep  off  the  Force  of  the  iFire  from  the  Walls  of  the 
Furnace.  Tlie  Bellows  (which  are  very  large,  and  played  with  Water} 
enter  about  the  Middle  of  the  Focus :  The  reft  of  the  Furnace  is  raifed  upoQ 
this,  fix  or  feven  Yards  fquare-wife,  but  taipcring  j  fo  that  the  top  Hole 
(where  they  throw  in  Bafkets  of  Stone  and  Fuel)  is  but  half  a  Yard  fquare^ 
When  they  find  it  to  have  fubfided  about  a  Yard  and  an  half,:  then  they  fill . 
the  Furnace  again. 

The 
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The  Ore  is  got  mFurnefHz  Divifion  of  LancaftHrt)  at  leaft  15  Miles 
from  Milthorp^    Some  of  it  is  hard,  but  feels  foft  and  fmooth  on  the  out-     • 
fide,  like  Velvet.     Some  is  foft  as  Clay^  but  all  is  red  ;  and  one  fort  feem^ 
to  be  good  Hematites. 

2.  The  Forge  is  very  much  Uke  that  of  a  common  Black-fmith's,  about  a  ibw,  p.697. 
Yard  and  a  half  over,  and  the  fame  height.    The  Hearth  is  all  Sow-Iron, 

much  of  thelhapeof  a  broad-brim 'd  Hat,  with  the  Crown  downwards.  This 
hollow  Place  they  fill  and  heap  up  with  Charcoal,  and  lay  the  Ore  (firft  bro- 
ken into  pieces  as  big  as  a  Pigeon's  Egg)  all  round  about  the  Charcoal  upon 
the  flat  Hearth,  to  take  it,  as  it  were,  or  neal  it,  and  thruft  it  in  by  little 
and  liftle  into  the  hollow,  and  keep  blowing  for  fome  twelve  Hours.  Then 
they  pull  out  a  Stopple  at  the  bottom  of  the  Wall,  and  out  comes  all  the 
Glaffy  Cinder,  being  very  liquid,  leaving  the  Iron  (which  is  never  in  a 
perfe£b  Fufion)  in  a  Lump  at  the  bottom.  This  they  take  out  with  great 
Tongs,  and  turn  it  under  heavy  Hammers  (playM  with  Water)  which  at 
the  fame  time  beat  off,  or  rather  fqueeze  out,  the  fluid  Scoriae  (efpecially  at 
firil  taking  out  of  the  Furnace)  and  from  it,  after  feveral  Heats,  into  Bars. 
They  ufe  no  Limeftone,  or  other  things,  to  promote  the  Flux.  They  get 
about  an  hundred  weight  of  Metal  at  one  meltiw,  which  is  the  product  of 
about  three  times  fo  much  Ore. 

Steel  is  not  made  from  that  they  call  Sfeel  Ore^  but  Iron,  fuch  as  is  made  lu  ^  699. 
from  the  refl^ 

The  feveral  forts  of  Ores  lie  in  one  Vein,  which  is  fometimes  an  Inch, 
fometimes  a  Foot,  and  fometimes  three  or  four  Yards  broad,  and  many 
Fathoms  deep,  between  grey  Limeftone  Rocks;  but  the  hard  Ores  lie 
ufually  next  the  Rocks  on  each  fide,  and  the  foft  Ore  in  the  midft.  They 
ufe  the  foft  Ore  frequently,  and  with  good  Succefs,  as  a  Medicine  for  the 
Murrain  in  Cattle,  and  for  all  Difeafes  in  Swine,  to  which  laft  they  will 
^ve  a  good  Handful,  or  two,  in  Milk. 

3.  This  Clay  Hamatiies  is  as  good,  if  not  better,   than  that  which  is  isyDr.ut- 
brought  from  the  Eaft-Indies  ;  witncfs  the  Tea-Pots  made  of  it  in  Stafford-  ^"  *^ 
Jbire. 

C.  Thofe  famous  and  ftupendous  Monuments  of  Antiquity,  the  Egyptian  7UtTu%my 
Ohelijks^  are  all  of  Porphyry^  and  moft  of  them  curioufly  carv'd  with  a  vaft  Jfed^ijl)^ 
number  of  Figures,  one  way  of  Writing  of  the  antient  Egyptians :  Thefe  M»rt.ufter.' 
witnefs  the*  Facility  that  Nation  had  of  Graving  in  Porphyry  -,  a  Stone  which  rJ?.«/*A^/! 
no  Tool  will  now  touch,  nor  nothing  lefs  affed,  than  Emery  or  Diamond  ifiA«' "• 
Powder.  xliv. 

Mr.  Rojf  afiures  us,  that  all  the  Obelijks  of  Rtmej  that  are  graven  with 
Hieroglyphicksy  are  of  one  and  the  fame  kind  of  Stone,  viz.  a  Marble  of  a 
muigled  Colour,  red  and  white,  very  hard,  and  hath  not  in  fo  many  Ages 
fuffer'd  the  leaft  by  the  Weather. 

Something  there  is  certainly  loft  in  thb  Age,  as  to  the  manner  of  Steeling 
of  Tools :  And  the  Procefles  now  ufed  by  moft  Nations  are  fraudulent,  and  a 

C  c  c  c  X  poifoning 
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poifoning  of  Iton  by  certain  mineral  Salts,  rather  than  a  true  making  of 

Metnr.  1. 4.     Ariftotk  tells  H3»  "  that  wrought  Iron  it  felf  may  be  caft  lb  as  to  be  made 

C.6.  '  ((  liquid,  and  to  harden  again  :  And  they  are  wont  to  make  5^e/ thus;  for 
^^  the  Scoria  of  Iron  fubfides,  and  is  purged  off  by  the  botton^.  And  when 
^'  it  hath  been  often  defecated  and  made  ckian,  this  is  Sted.  But  this  they^ 
^<  do  not  often»  becaufe  of  the  much  Wafte,  and  for  that  it  lo&s  muck  weighs 
*^  in  Fining.  But  Iron  is  To,  much  the.  more  excellent,  the  kls  Excrement  it 
«^  hath."  This  Account  is  a  Mttle  confufed,  and  not  weU  underftood :  It 
is  indeed  true,  that  Iron  is  (till  better  the  more  it  is  purged.  It  is  as  true, 
that  even  wrought  Iron  may  be  melted  as  often  as  ypu  pleafe  ;  and  as  olt  as 
it  i3  meked  and  purged^  it  lofeth  much  of  its  Weight.  But  after  all,  Iron 
of  itCelf,  how  oft  foever  it  is  pui^dand  refined,  will  never  become  Steel% 
yet  of  this  fo  purged,  the  beft  ^^fTdoubtle^  may  be  made. 

DtJUMtuU     The  manner  of  making  true  Steely  is  thus  faithfully  defcribed  by  Affricda. 

^  9'  And  thi3  way  by  Khrcber  is  (aid  to  be  now  in  ufe  in  the  Ifland  of  Iha^  a  Place 
famous  from  all  Ages,  even  from  the  Times  of  the  Romans^  for  that  Metal 
alone,  down  to  our  Days. 

^*  Make  choice  of  Iron^hich  is  apt  to  melt,  and  yet  hard,  and  which 
**  may  eafily  be  wrought  with  the  Hammer ;  for  altho'  Iron  which  is  made 
**  of  Vityiolick  Om^  may.  mpJt»  yet  it^  is.  Ipft,  or  fragil,  or  eager.  Let  a 
^^  parcel  of  fuch  Iron  be  heated  red  hot,  and  let  it  be  cut  into  iball  pieces, 
^^  and  then  muct  with  a  fbit  of  Stone  which  eafily  melts  -,  then  fet  in  the 
*^  Smith's  Forge,  or  Hearth,  a  Crucible,  or  Dilh  of  Crucible  Metal,  a 
^^  Foot  and  a  half  broad,  and  a  Foot  deep  \  fill  the  Diih  with,  good  Char^ 
*'  coal,  and  compafs  the  Diih  about  with  loofe  Stones,  which  may  keep  in 
•*  the  mixture  of  Stone  and  pieces  of  Iron  put  thereon. 

^'  As  foon  as  the  Coal  is  thoroughly  kindled^  and  the  Di&  is  red.  hot,  give 
^^  the  blaft,  and  let  the  Workman  put  on,  by  little  and  little,  all  the  mix- 
**  ture  of  Iron  and  Stone  he  purpofes. 

^^  When  it  is  melted,  let  him  thruft  into  the  middle  Qf  it  three  or  four,  or 
^^  more  pieces  of  Iron,  and  boil  them  therein  five  or  fix  Hours,  with  a  (haip 
^*  Fire  ;  and  putting  in  his  Rod,  llir  often  the  melted  Iron,  that  the  pieces  of 
*^  Iron  may  imbibe  the  fmaller  Particles  of  the  melted  Iron,  which  Panicles 
^'  confume,  and  thin  the  more  grols  Particles. of  the  Iron  Pieces  %  and  are^ 
*'  as  it  were,  a  Fernnent  to  them,  and  make  them  tender. 

^'  Let  the  Workman  now.  take  one  of  the  Pieces  out  of  the  Fire,  and  put 
*'  itundetthe  great  Hammer,  to  be  drawn  out  into  Bars,  and  wrought ; 
*'  and  then  hot  as  it  is,  forthwith  plunge  it  into  cold  Water. 

^<  Thus  temper'd,  let  him  again  work  it  on  the  Anvil,  and  break  it ;  and 
^\  looking  upon  the. Fragments,  let  him  confider  whether  it  looks-  like  Iroa 
*^  in  any  part,  of  it,  or  be  wholly  condenfcd,  and  turned  into  Sud. 

^^  Then  let  the  Pieces  be  all  wrought  intaBars;  which  done,  m»re  afireflii 
^^  Blaft  to  the  Mixture,  adding  a  tittle  frefh  Matter  to  it,  in  1^.  room  of 
^\,  that  which  had  been  drunk  up  by  the  pieces,  of  Iron ;.  which^witt  rd^(hw 
^'  and  ftrcngthen  the  Remainder,  andmake  yet  purer  the  pieces  of  Iron  again 

**  put 


<*  piit  into  the  Piffi :  Evtiy  one  of  which  let  Mm,  as  foo»  as  ft  is  red  hot^ 
"  beat  into  a  Bar,  upon  th©  AnviJ,  and  caft  it,  hot  as  it  if,  into  cold  Wa- 
"  ter.  And  thus  Iron  is  made  into  Suel^  which  is  much  harder  and  whiter 
*^  than  Iron. 

PA'iry,  fpcaking  of  Ircn,  lays,  F^acum  maxima  differentia  eft ;  in  iis  equi-  iib.34.c.i4. 
dem  Nucleus  ferri  excoquitur  ad  iudurandum  aciem^  alioque  modo  ad  denfandas 
incudes  malkorumve  roftra.  From  this  Paflage  it  fhould  fefem  that  the  An- 
tients  had  one  v^  to  make  the  SSeel^  and  another  way  to  harden  or  cerfiper 
their  Tools,  particularly  fuch  at  Picks  and  Anvils.  And  it  is  plain,  that 
the  Nucleus  Ferri  (by  which  muft  be  meant  weH  purgpd  Iron,  the  fame  which 
Ariftade  c^b  iffyMfjk&og  ^ruTtifof)  was  melted  down  in  both.  But,  in  my 
Opinion,  with  this  difference,  in  making  Steel  t\\ty  not  only  boiled  their 
Iron  in  its  own  Sow-Metal,  or  liquid  Iron,  but  hammer'd  it  alfo,  and  after 
quenched  it  in  cold  Water. 

And  tWs  Opinion  thofe  other  Words  of  PUnyy  inthe  next  Chapter,  favour, 
Femem  accenfunk  Igniy  niji  du^etur  iSibm^  cmumpifur:  And  again,  Jquarum 
fmnma  differentia  ift^  cuifubiude  candens  immergitur.  And  this  way  was  fuffi- 
dent  for  Sword-Blades,  and  Knives,  Raiors,  &c.  Whereas  in  fteeling 
their  Tools,  they  boiled  their  Tools  in  Sow-Metal,  to  fuch  a  degree  of 
Hardnefs  or  Temper  as  was  requifite,  and  did  not  afterwards  hammer  them. 
For  Iron  this  way  made  into  S^^^/,  becomes 'a  kind  of  Zi^i{?r«^,  and  is  filled. 
with^  an  eicceeding  brittle  and  hard  Body ;  ktr  which  purpofe  the  Word  Den- 
fare' i%^  by  Pliny ^  aptly  and  elegjafttly  ufedi  And' this  way  was  ufed  when 
the  ftrongeft  lumper  and  Hardnefs  was  required,  as  to  Picks  and  Anvils : 
For  it  is  certain  thac  Steely  as  well  as  Iron,  by  Ignition,  is  fpoiled  or  cor- 
rupted. Hence  it  was  that  the  Antients  well  knowing,  that  in  making  their. 
Tools  out  of  Steelf  they  could  not  but  confiderably  lofe  and  abate  of  their 
Temper  v  they  $rft  Ihaped  thenv,  and  then  eave  them  a  ftrong  Body  of  Steet 
and  Temper  together,  and  fo  had  nothing  elfe  to  do  but  to  finifh  them  on  the 
Giindftone  and  Hone,  to  fet  the  Pttint  c^r  Edge. 

CL  I.  HirpfhGr'Ound  i»  a  littlfe  Town  in  Hungary j  feated  very  high  be-  ^^.^ 
tween  two  Hills^  upon  a^  part  of  Land .  of  the-  fame  Name,  ^  Hungarian  hwI^^Sj 
Mile  diftant  from  Newfol.    In  thi*  Town  is  the  Entrance  into  a  large  Ccpper  £^^*'* 
Mine,  very  much  digged.  5»m^«» 

I  went  in  thro*  a  Ciimctduss  trailed  ^aeb-ftoTn.  The  fteep  Defcents  are  made 
by  Ladders  or  Trees  fet  upright^  with  deep  Notches  or  Stairs  cut  in  them  to 
ftay  the-  Foot«upon.  They-are  not  troubled  witb  Water,  the  Mine  lying  high 
io  the  Hill  :  But  they  are  motefted  with  Dufband  Damps. 

The  Veins  of  this  Mine  are  large,  niany  of  them  cumulate,  and  the  Ore 
Tcryrich:  in  an  hundred  Pounds  oif  Or  they  ordinarily^  find  twenty  Pounds 
of  Copper ;  fometimes  thirty  or  forty,  hslS  Copper y  ana' even  to  fixty  in  the 
Hundred;  Much  of  the  Or^is  joined -fi^faft-in  the  Rock,  that  it  is  feparated 
with  much  difiiculty .  There  are  divers  forts,  of  Ore  ;  but  the  chief  difference 
i&. between  tltf  yellow  and  the^blaek^;  the  yellow  is  pure  Copper  Orcy  the  "black 
contaiAS-alfo  a  proportion  of  Silver. 

They 
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They  fiixl  no  ^ck-filver  here ;  the  Mother  of  the  On  b  yellow,  and  the 
Copper-Ore  heated  and  caft  into  Water,  n^akcth  it  become  like  that  of  fome 
fulphureou3  Baths- 

They  feparate  the  Metal  from  the  Ore  with  great  Difficulty.  The  Ore 
commonly  paffes  14  times  through  the  Furnace :  Sometimes  it  is  burned  and 
other  times  melted,  fometimes  by  itfelf,  and  fometimes  mixed  with  other 
Minerals  and  its  own  Drofs. 

There  are  divers  forts  of  J^i/nV/ found  in  this  Mine,  green,  blue,  rcddifti, 
and  white.  There  is  alfo  a  green  Earth,  or  Sediment  of  a  green  Water 
called  Berggrun ;  there  are  likewife  Stones  found  of  a  beautiful  green  and 
blue  Colour,  and  one  fort  on  which  Turcmfes  have  been  iound  ;  therefore 
called  the  Mother  of  the  Turcois. 

There  are  alfo  two  Springs  of  a  vitriolatc  Water,  which  are  affirmed  to 
turn  Iron  into  Copper;  they  are  called  the  eld  md  the  new  Zimeuf  i  thefc 
Springs  lie  deep  in  the  Mine :  The  Iron  is  ordinarily  left  in  the  Water  14 
Days  i  I  took  divers  Pieces  formerly  Irofi^  now  appearing  to  be  Opper^ 
out  of  the  Old  Zimeut  \  they  arc  hard  within  the  Water  and  do  not  toodly 
lofe  their  Figure,  and  fall  into  Powder,  they  will  eafily  melt  without  the 
Addition  of  any  other  Subftancc. 

They  make  handfome  Cups  and  Veffels  out  of  this  fort  of  Copper. 
ALinca.        2.  There  is  a  Heap  ofCopper^Ore  by  Darxvent  near  Kefwick^  but  I  fuppofe 
c'^bT^     the  Weather  hath  eaten  out  all  the  Copper  that  was  in  it:  It  is  reported, 
u^iByMr.  that  the  thlcknefs  of  the  Vein  at  Gouldfcope  in  Newlands  was  fix  Foot ;  there 
S*iV?uto.  ^^^  "^  Shafts  now  in  being  either  at  Newlands  or  Caldbeck^  there  are  divers 
•.aoa/.737'  Adits,  but  they  are  ufelefs,    the  Workmen  have  wrought  down  the  Ore  far 
below  them  \  there  is  part  of  an  Adit  wrought  at  Caldbeek^  but  it  is  uncer- 
tain what  it  coft  finifhing ;  for  fome  Stone  may  be  wrought  for  20  Shil- 
lings a  Fathom,  ^nd  fome  of  it  may  prove  fo  hard,  that  it  may  coft  10  Found 
a  Fathom. 

A  Thoufand  Pound  Stock  will  be  enough  to  begin .  with,  to  get  Ore  at 
Caldbeck  Mines,  and  then  there  muft  be  melting  Houfes  built,  which  coft 
500  Pound  or  more ;  and  before  Copper  be  made  reddy  for  Sale  at  the  Mar- 
ket, and  the  Work  come  to  pay  itfelf,  it  will  be  fix  or  feven  Years  at  leaft, 
and  by  that  time  10000  will  be  Stock  little  enough. 
Sf^i^  Dr.     3.  The  firfl  Work  that  was  found,  and  wrou^t  in  by  the  Dutch  Men^  ia 
JJf''*-,^  Coniftpn  Fellsy  is  called  Low  Work,  it  hath  a  Stulm  or  Shaft  to  draw  WatJer 
from  the  Mine.     This  Work  was  left  good,  and  h^th  been  wrought  from 
the  Day  to  the  Evening  End  of  the  iaid  Work  40  Fathoms,  or  therea- 
bouts 5  the  Seam  or  Vein  of  Copper-Ore  then  left  was  above  three  quar- 
ters of  a  Yard  thick  of  good  Ore  \  which  Seam  or  Vein  did  go  from  the 
Evening  End  to  the  Morning  End  of  the  faid  Work,  and  was  efteemed  200 
Fathoms  betwixt,  wrought  as  the  Vein  wept,  and  was,  when  left,  all  near 
of  a  breadth  or  thicknels.     The  Copper-Qre  in  this  Work  was  mixed  with 
fome  Silver  or  Lead-Qre.  ; 

The  fecond  Work  is  called  White  Work  or  New  Woik,  about  Forty 
3  Fathom 
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Fathom  from  the  fifft,  was  wrought  about  lo  Fathom  deep  ;  the  Seam  thca 
left  was  about  22  Inches  of  good  Copper-Ore. 

The  third  Is  called  Tung-Brew,  a  litric  diftant  from  the  laft,  beinff 
wrought  about  30  Fathom,  and  the  Seam  aboqt  two  Foot  thick  of  the  like 
Ore.  •      •  •  •  • 

The  fourth  is  called  God's  Bleffingy  or  TburHebeai^  being  wrought  abou^: 
30  Fathom,  and  being  from  the  laft  Mine  about  a  Mile,  thethicknefs  of  the' 
Scam  of  Ore  above  a  Yard,  when  left  off,  and  thought  to'  ht  much  6f  it 
Gold-Ore. 

The  fifth,  called  i7<r»-Cf<3i^,  is  a  Mile  from  the  laft,  wrought  about  two. 
Fathoms;  afmallScam,  but  excellent  Ore.  '  '  • 

The  fixth  Work  is  called  Sumy-Work  at  Lrjirs  Water^  at  the  Water-fide,' 
and  a  little  *  above  that,  Hancb  docker* s  Work  ;  a  little  above  that,  George^ 
Tower's  and  WtlUam  Dixfon'%  Work  i  Bartle  docker's  Work ;  hear  the  laft,' 
Richard  Tower's.  Work  ;  then  John  Saclock*s  Work  j  and  Hatftb  Mre\\ 
lV&rk\  being  aUTeven  Works,  and  lie  all  together,  and  about  a  Mile  from* 
the  fifth  Work  abovefaid  5  and  wrought  about  10  or  12  Fathom ;  the  Seaiti'l 
of  Ore  about  16.  Inchts  thick  •,  the  Stone  very  foft,  and  the  Ore  very  rich,  * 
and  much  of  the  laid  Ore,  green.  If  the  Turn  was  drained,  it  is  thought  that ; 
all  tbefe  fevcn  Works,  would  come  into  one,  and  that  it  would  be  the  beft 
Work  that  ever  was  in  thefe  Parts. 

The  fcvcnth'Wtirk  is  called  Gray-Cragg-Beck^  wrought  l^ur  a  little,  the 
Scam  about  i  If  Inches  thick,  of  as  good  Ore  as  any  of  the  other  Works. 

The  eighth  is  called  John  pi;cJon's  Work  in  Brumfelj  was  wrought  about 
two  Fathom,  the  Scam  about  '44  Inches  thick,  and  efteemed  the  beft  Ore^ 
except  God's  Bleffing^  it  is  about  half  a  Mile  from  the  laft  Work. 

*  The  ninth  Work  is  called  the  Wide  Workj  or  Tbotnas  Him's  Work^  wrought 
about  60  Fathom,  and  left  a  Seam  above  26  Inches  thick,  when  the  Work 
was  given  over,  of  very  good  Ore.  It  has  a  Shaft  or  Pump  to  draw:the  Wa- 
ter away,  and  it  is  ^rom  the  laft  Work  about  two  Miles. 

The  tenth  Wtorfcis  called  Tbree  Kings  in  Tilhcrtbwaity  being  Three  Workj, 
and  wrought  about  40  Fathom  a-piece,  the  Seam  being  about  14  Inches  of 
very  good  Ore. 

Thefe  are  all  the  Works  that  have  been  wrought  in  Cmifton-Filts":  Moft  " 
cf  them  have  fmall  Scams  near  the  Cvpper,  of- a  gray  fort  of  Or^  in  fmilt  ' 
Thread.  . .  r       ,  ^ 

There  are  lately  difcovered  Three  Veins  in  Torverwelj  and/ about  lo'hx  , 
other  Places,  and  all  within  two  Miles  of  the  firft  Work  in^  ConfJfqn-Felhy\^ 
and  as  hopeful  as  thofe  that  have  been  wrought  in. 

When  the  Ore  that  was  got  at  Conifion^  came  to  be  frAelted*  it  'Kefwick, 
they  found  it  fo  much  to  exceed  the  Copper-Ore  of  either 'Ca/i^^r*;  or  Neit)-  ' 
lands,  that  they  let  fall  thefe  Works,  and  fent  the  Workmen  to  Corftftqt'Felts  -,   * 
fothat  thefe  were  140  Men  kept  conftandy  at  the  Works  there  van^l   the 
Ore  that  they  got,  did  fufficiendy  fumifh  and  fupply  the  Snttlt-Houfes  *at  ^; 
Kefwiek.     •         *  ,  '  '  '  ' 

The 
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The  Kate  that  wa«  givwi  (c^  getting  of  Co^er-Ore^  ^was  fording  B>  ifct 
tjoodnefs,  from  eight  ShiUings  a  Kibble  to  two  Shillings  and  Sx-pence,  every 
Kibble  being  n^ar  a  Horferi^ad  in  Weight,  it  being  firft' beaten  very  foiall, 
waflied  and  Cfted  through  an  Iron  Sieve,  then  meafured  or  weighed,  .  , 

There  was  near  the  firft  WorkaStamp-Houfe,  which  went  by  Water,  and 
fjpveral  Perfons,  were  employed  to  bring  the  Refufe  from  each  Work,  that  che 
Miners  did  throw  4way,  to  the  Stamp-Houfe,  where  it  was  ftamped,  wafhed, 
and  prderedt  and  they  had  two  Shillings  and  Sixpence  for  their  Bains. 

Tomah  CIL  Cdajnine  is  digged  out  of  fcveral  Mines  in  the  TFeft  qf  EtsglanJ(^ 

Sv?Tb!!».    about  Meiidi'py  Zee.)  ibout  20  Foot  deep.     It  is  burned  or  calcined. in  a  Kiln- 

Povey,  H,    or  Oven  nvadered  hot,  then  ground  to  Powder,  and  fiftcd  into  the  finenefs 

».26(^47i'  df  Flour,   tbeh  mixed  with  ground  Charcoal,  becaufe  the  Calandne  is  ape 

to  be  clammy,  to  clod,  and  not  fo  apt  or  capable  of  incorporating.     Then 

they  put  fevenTound  of  Calamine  into  a  Melting- Pot,  of  a^ut  a  GaiJon 

content,  and  about  five  Pound  of  Copper  uppermoft  ;  the  Cf^^'^^  n^uft  be 

mixed  with  as  many  toals  as  will  fill  the  Pot*    This  is  let  down  with  Tongs 

into  a  Wind  Furnace,  eight  Foot  deep,  and  remains  1 1  Hours  therein  ;  they 

c^ft  off  not  above  twice  in  24  Hours,     One  Furnace  holds  eijht'Pots.    After 

melting,  it  js  cafl  into  Plates  or  Lumps« 

Forty-five  Pound  of  ra,vr  Calamine  produces  30  Pound  turnt  or  calcined. 
Brafs  ShruflE  ferves  inftead  of  fo  much  Copper,  but  this  cannot  always 
be  procured  in  Quantities,  becaufe  it  is  a  Cbllc(ftion  of  l^locesf  of!  oldBn&, 
which  is  ufuajly  procured  in  fmall  Parcels. 

The  befl:  Guns  are  not  made  of  malleable  Metal,  an^  cannot  Se  made  of 
pure  Copper  or  Brafs,  but  it  is  neceflary  to  put  in  coarfer  Metals  to  make  it 
run  clo(er  and  founder,  as  Lead,  and  Pot-metal ;  Bell-metat  being  Copper 
and  Tin  *,  and  Pot-metal  Copper  and  Lead.  About  20  Pound  of  Lead  is 
ufually  put  into  100  Pound  of  Pot-metal  i  but  about  6  Pound  is  fuffident  to 
put  into  16b  Pound  of  Gun-metal. 

The  Cahtnine  Stones  were  heretofore  fetched  from  Poland^  bu^fmce  fetched 
from  hence  by  the  Dutch. 

The  Manufa<flure  of  Brafs  was  privately  kept  in  Germany  for  many  hun- 
dred Years  %  wherein  maiw  Thoufands  were  employed,  and  all  were  main* 
tained  1  fome  .having  therepy  raifed  themfelyes  to  great  Eftates. 

bSiT  A^        CIIL  It  is  fuppofed  by  the  Miners,  diat  there  was  a  great  Concufllon  of  die 

Dev^iUn,  ff^aters  in  that  Separation  oftbe^aters  from  the  Platers  at  xhtCreation^  when  the 

CIHi,^".   ^^y  L^^ fi^ff  appeared,  or  at  Noab*l  Fkx>d,  or  at  both  tinacs :  Whereby  the 

nj^Mi^s.  Waters  nH)ved'  and  removed  the  (then)  Surface  of  theEarth.    That  till  thea 

the  uppermoft  Surface  of  Mineral  Veins,  or  Loads,  (dki  m  moil-  Places)  lie 

even  with  the  (then  reaj,  but  now  imaginary)  Surface  of  the  Earthy  which 

is  how  called  the  Shelf ^  or  Faft  Country^  or  Ground  that  was  never  moved 

But  at  this  Concufiion  of  the  Waters,  the  Surface  pf  the  Earth,  together 

with  the  uppermoft  of  thefe  Mineral  Veins,  ivcre  ibofed,  and  torn  oflF'j  and 

by  the  defcending  of  £he  Waters  into  the  Valleys,  both  the  Earth,  or 

Crewty 


(  5^9  ) 

Crewf^  and  tbofe  Mineral  Stones  or  Fragments  fo  torn  off  from  their  Load$ 
(which  arc  conftantly  termed  Shoad)  were  together  with,  and  by  the  Force 
of  the  Waters  carried  beneath  their  proper  Places,  and  from  feme  Hills, 
€ven  to  the  Bottoms  of  the  neighbouring  Valleys  i  and  from  thence  by 
Land-Floods  many  Miles  down  the  Rivers. 

jjt^  Upon  thefe  Suppofitions,  we  proceed  in  training  a  Load,  thus  :  Tniniaf  a 

1.  Where  we  fufpeft  any  Mine  to  be,  we  diligently  fearch  that  Hill  and**^ 
Country,  that  we  may  the  better  know  the  Grewl  and  Stones^  when  we  meet 
with  them  at  Diftance  in  the  neighbouring  Valley- 

2.  Then  we  obl'erve  the  Frets  in  the  Banks  of  Rivers  that  are  newly- 
made  by  any  great  Land-Flood,  which  ufually  are  then  very  clean,  to  fee,  if 
haply  we  can  difcover  any  metalline  Stones  in  the  Sides  and  Bottoms  thereof, 
together  with  the  Caft  of  the  Country  (/.  e.  any  Earth  of  a  different  Colour 
from  the  reft  of  the  Bank)  which  is  a  great  Help  to  direft  us,  which  Side 
or  Hill  to  fearch  into.  The  Mineral  Stones  are  difcovered  either  by  their 
Ponderoufnefs,  or  by  their  Porofity,  for  moft  Tin  Stones  are  porous,  not  un- 
like great  Bones,  almoft  thoroughly  calcined  ;  yet  Tin  fometimes  lies  in  the 
firmeft  Stones :  Or  by  Vauning,  which  is  performed  by  Pulverizing  the 
Stone  or  Clay,  or  what  elfe  may  be  fufpefted  to  contain  any  Mineral  Body, 
and  placing  it  on  a  Vauning-Ihovel  -,  the  Gravel  remains  in  the  hinder  Part, 
and  the  Metal  at  the  Point  of  the  Shovel,  whereby  the  Kind,  Nature,  and 
Quantity  of  the  Ore  is  very  nearly  guefs*d  at. 

3.  If  no  Shoad  be  found  in  thefe  Frets,  we  truft  not  to  any  found  in  the 
River,  it  being  uncertain  from  whence  the  Water  may  have  brought  them. 
But  we  go  to  the  Side  of  thofe  Hills  moft  fufpefted,  where  there  may  be  a 
conveniency  of  bringing  a  little  Stream  of  Water,  the  more  the  better,  and 
cut  a  Leat^  Gurt,  or  Trench,  about  two  Foot  over,  and  as  deep  as  the  Shelf, 
in  which  we  turn  the  Water  to  run  two  or  three  Days  ;  by  which  time  the 
Water,  by  wafhing  away  the  Fikh  from  the  Stones,  and  the  loofer  parts  of  the 
Earth,  will  eafily  difcover  what  Shoad  is  there.  If  we  find"  any,  we  have 
a  Certainty  of  a  Load  in  the  upper  Part  of  the  Hill,  or  at  leaft  a  Squat. 

4.  Sometimes  Shoad  may  be  found  upon  the  open  Surface,  of  the  Ground, 
but  then  it  is  brought  thither  by  fome  Accident ;  for  the  Corruption  of  Vege- 
tables and  other  Creatures,  have  in  a  long  Traft  of  Time  fmce  the  Deluge, 
begotten  a  new  Surface,  heightened  in  fome  Places  a  Foot  or  more  above  the 
Shelf ;  and  this  is  demonftrable  to  the  Eye  in  every  Tin  Work. 

5.  At  the  Foot  or  Bottom  of  the  Hill,  we  fink  an  EfTay  Hatch,  or  a  Hole 
about  fix  Foot  long,  and  four  Foot  broad,  and  always  as  broad  as  the  Shelf. 
If  we  find  no  Sboad  before,  or  when  we  come  to  the  Shelf,  there  is  none  to 
to  be  expefted  :  Yet  fometimes  the  Shoad  is  waflied  away  clean,  when^ou 
come  within  two  or  three  Foot  from  the  Load,  which  then  lies  fo  much  far- 
ther up  in  the  Hill.  If  we  find  Shoad^  we  are  almoft  at  a  Certainty :  And  this 
is  held  as  an  infallible  Rule,  That  the  nigher  the  SboadYits  to  the  Shelf,  the 
nigher  the  Load  is  at  hand,  6?  vice  verfa. 

6.  If  we  find  no  Shoad  in  this  firft  Hatch,  we  afcend  commonly  about  1% 
Fathom,  and  fink  a  fecond  Hatch,  as  the  former.    And  in  cafe  none  appear  in, 

VoL.n.  Dddd  this 
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this,  we  go  then  as  many  Fathom  on  each  hand  at  the  fame  height,  and 
fink  there  as  before  •,  and  fo  afcend  proportionably  with  three  or  more  Hat- 
ches, if  the  fpace  of  Ground  requires,  as  it  were  in  Bread,  till  we  come  to 
the  Top  of  the  Hill :  and  if  we  find  none  in  any  of  thcfe  Hatches,  then  farc- 
wel  to  that  Hill. 

7.  But  if  we  find  any  Sboad  in  any  of  thefe  Hatches,  we  keep  our  afcend- 
ing  Hatches  in  a  diredt  Line ;  and  as  we  draw  nearer  the  Load,  we  leflen 
our  firft  proportion  of  12  Fathom,  to  fix  or  lefs,  as  our  Conjedture  guides 
us. ' 

8.  If  finding  Sboad  lying  near  the  Shelf  in  one  Hatch,  and  none  in  the 
next  afcending,  we  conclude  that  >ve  have  certainly  over-fhot  the  Load ;  and 
then  we  fink  nigher  the  Hatch,  wherein  we  laft  found  Sboad. 

9.  Sometimes  we  find  two  different  Sboads  in  the  fame  Hatch  at  different 
Depths,  and  then  we  have  a  certainty  of  another  Load  above  the  former  \ 
and  it  may  be  in  training  up  to  the  fecond,  we  meet  with  the  Sboad  of  athird. 
Some  Tinners  affirm,  that  leven  Load  may  lie  parallel  to  each  other  in  the 
fame  Hill,  but  yet  only  one  Mafter  Load  •,  the  other  fix,  three  on  each  fide, 
being  the  lefier  Concomitants.  So  may  five  lie  in  like  manner  -,  three  are 
common. 

10.  Every  Load  has,  as  it  were,  a  peculiar  coloured  Earth  or  Grewt  a- 
bout  it,  which  is  found  likewife  with  the  Sboad  in  a  greater  quantity,  the 
nearer  the  Sboad  lies  to  the  Load,  and  fo  leflened  by  degrees  to  about  a  quar- 
ter of  a  Mile's  Diftance  •,  farther  than  which,  that  peculiar  Grewt  is  never 
found  with  the  Shoai. 

1 1.  A  Valley  may  fo  lie,  as  at  the  Feet  of  three  feveral  Hills  ;  and  then 
we  may  find  three  feveral  Deads,  1.  e.  common  Earth,  or  that  loofc  Earth 
which  was  moved  with  the  Sboad 'mt\it  Concuflion,  but  not  contiguous  to  the 
Load  in  its  firft  Pofition,  which  is  alfo  term'd  by  us  the  Run  of  the  Country, 
with  as  many  different  Sboads  in  the  midft  of  each.  And  here  the  Knowledge 
of  the  Caft  of  the  Country,  or  each  Hill,  in  refpeft  of  its  Grewt,  will  be 
very  neceflary,  for  the  Hirer  training  of  them  one  after  another,  as  they  lie 
in  order,  according  to  the  foregoing  Rules  of  Effay  Hatches  ;  for  the  upper- 
moft  will  diredl  you,  with  which  Hill  to  begin  firft. 

1 2.  It  may  be,  that  after  we  have  trained  up  the  Hill,  inftead  of  a  Load, 
we  find  novfght  but  a  Bonny  or  Squat,  which  likewife  have  their  Sboady  whofc 
Form  is  about  two  or  three  Fathom  long,  and  half  as  broad  ;  few  larger, 
moft  lefs,  which  communicates  with  no  other  Load  or  Vein,  neither  doth  it 
fend  forth  any  of  its  own,  but  is  entire  of  itfelf,  and  may  go  dowh  into  thas 
Shelf  five  or  fix  Fathom  deep,  and  there  terminate. 

ttffinr  the  21/^,  When  we  have  found  the  Load,  the  laft  Eftay  Hatch  is  then  called  a 
^01?'  ^  Tin  Shaft,  or  Tin  Hatch^  which  we  fink  doWn  about  a  Fathom,  and  then  tea^ 
a  little  long  fquare  Place,  ternied  a  Shamble,  ahd  fo  continiit  finking  from 
Caft  to  Caft,  I.  e.  as  nigh  as  a  Man  can  Convenitotly  throw  up  the  Ore  with 
a  Shovel,  till  we  find  either  the  Load  to  grow  fmuU,  or  degenerate  into  fooic 
fort  of  Weed,  which  are  divers ;  as  Mundick^  or  Maxy  corrupted  firom 
Marcbaftiey  white,  yellow>  and  greeh  5  Dazey  Which  is  a  kind  of  glittering 
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Stone  enduring  the  Fire,  of  different  Colours,  white,  black,  and  yellow  ; 
Iron- mouldy  black,  and  rufty  ;  Caut^  red,  (differing  both  from  Aifundick  and 
Sparry  enduring  the  Fire)  which  Marcbafiie  will  notj  G lifter ^  blood -red, 
and  black. 

2.  We  then  begin  to  make  a  Drift  three  Foot  wide,  and  feven  high  :  And 
if  the  Load  he  not  broad  enough  of  it  felf,  as  fome  are  fcarce  half  a  Foot, 
then  we  ufually  breakdown  the  Deads,  or  that  part  of  the  Shelf  which  con- 
tains no  Metal,  but  enclofeth  the  Load,  as  a  Wall,  between  two  Rocks  ^  and 
then  we  begin  to  rip  the  Load  it  felf. 

3.  The  Inftruments  we  make  ufe  of,  are,  i .  A  Beele,  or  Comijh  Tubber, 
i.  e.  double  Points,  of  eight  Pound  or  10  Pound  weight,  (harped  at  both  Ends, 
well  fteelM  and  holed  in  the  middle :  it  may  lafl  in  a  hard  Country  haU  a 
Year,  but  new  pointed  every  Fortnight  at  le^.  2.  A  Sledge,  flat  headed, 
from  10  Pound  to  20  Pound  weight,  'twill  laft  about  fcven  Years,  new  or- 
dered once  a  Quarter.  3.  Gadds  or  Wedges  of  two  Pound  weijght,  four 
fquare,  well  ftecrd  at  the  Point  j  they  will  laft  a  Week  j  two  or  three  Days, 
then  Iharpened.  4.  Ladders.  5.  Wheel-Barrows,  to  carry  the  Deads  and 
Ore  out  of  the  Dritb  or  Adits,  to  the  Shambles. 

4.  There  are  two  Shovel-men  and  three  Beele-men,  which  are  as  many  as 
one  Drift  can  contain,  without  being  an  Hindrance  to  each  other.  The 
Beele-men  rip  the  Deads  and  Ore,  the  Shovel-men  carry  it  off,  and  land  it, 
by  calling  it  up  with  Shovels  from  one  Shamble  to  another,  unlefs  it  be 
where  we  have  a  Winder  with  twoKeebles,  or  Buckets,  one  of  which  comes 
up  as  the  other  goes  down. 

5.  It  is  generally  obferved,  that  moft  of  our  Tin  Loads  run  from  Weft  to 
Eaft,  and  then  they  conftantly  dip  towards  the  North  )  fometimes  they  under- 
lie, that  is,  (lope  down  towards  the  North,  three  Foot  in  eight  perpendicu- 
lar :  Yet  in  the  higher  Mountains  of  Dartmoor  there  are  fome  confiderable 
Loads,  which  run  North  and  South,  thefe  underlie  towards  the  Eaft. 

6.  Four  or  five  Loads  may  run  parallel  to  each  other  in  the  fame  Hill,  and 
yet,  which  is  rare,  meet  altogether  in  one  Hatch,  as  it  were  in  a  Knot, 
which  well  tins  the  Place,  and  fo  feparate  again,  and  keep  their  former 
Diftances :  Such  a  Knot  hath  been  pbferved  and  wrought  on  liingfton^  a 
known  mineral  Down  or  Common  in  Cornwal. 

7.  The  Breadth  of  Mafter  Loads  may  generally  be  from  three  to  feven  Foot, 
feldom  larger,  unlefs  where  feveral  Loads  may  chance  to  make  a  Knot,  or 
fend  forth  Strings  or  Veins.  Neither  retain  they  their  ufual  3readth  in  all 
parts  ;  for  they  may  be  fix  Foot  at  once  place,  and  not  two  at  another,  nay, 
fometimes  fcarce  half  an  Inch  over  ;  but  that  ^s  to  be  underftgod  of  Strings, 
and  the  narroweft  Places  of  the  concomitant  Loads. 

8.  The  Load  is  ufually  in  a  hard  rocky  Country,  made  up  of  Met^l>  Spars, 
and  other  Weeds,  as  it  were  all  alonff  a  continued  Rock:  But  if  h^th  many 
Veins  and  Joints,  as  we  fpeak ;  but  m  fome  fofter  Countries,  (he  Tin  may 
lie  in  a  fofter  Confiftence,  as  that  of  Clay  in  a  manner  petreged. 

9.  In  moft  Places  we  meet  with  Water  at  fome  Feet  deep  trW  the  loady 
Su/face,  in  other  fgme  not  at  ipany  Fathoms  deep.    It  ryns  cpntjnyally  thrp' 

D  d  d  d  2  tlic 


i  S7^) 
the  Heart  of  the  Load.  When  it  begins  to  trouble  us,  we  begin  at  the  Foot 
of  the  Hill  a  Drift,  or  Adit,  fcarce  half  fo  big  as  that  of  the  Load,  and 
v^ork  it  on  a  Level,  till  we  come  up  to  the  Load.  But  if  we  have  hot  this 
Conveniency  of  an  Adit,  or  if  we  pafs  that  Level,  we  are  forced  to  draw  it 
with  Winders  and  Kccblcs,  or  with  Pumps,  Some,  but  very  few,  Works 
may  be  dry. 

10.  We  obferve  that  if  we  have  Water,  we  never  want  Air  fufficient  for 
Refpiration,  and  our  Candles  to  burn  in  ;  yet  fometimes,  in  a  foft  clayie 
Country,  our  Air  is  fo  much  condenfed,  that  it  becomes  in  a  manner  a  Damp, 
and  requires  an  Air-fhaft  for  vent ;  which  Damps  are  fometimes  enlarged  by 
working  of  the  Mundick  with  the  Ore. 

11.  If  the  Country  be  not  ftrong  enough,  we  underprop  our  Drifts  with 
Stemples  and  Wall-plates,  placed  much  like  a  Carpenter's  Square,  on  the  one 
fide,  and  over  head. 

12.  To  know  which  way  tlie  Load  inclines,  or  to  bring  an  Adit,  or  to 
fmk  an  Air-fhaft  to  the  deiired  Race,  the  Ufe  of  the  Dial  is  needful,  which 
we  term  Plumming  and  Dialling,  and  is  thus  performed.  A  ikilful  Pcrfon 
firll  faftens  the  end  of  a  long  Line  at  a  known  Place,  and  then  exa6tly  ob- 
fcrves  the  Point  at  which  the  Needle  of  his  Dial,  or  Compafs,  refts  ;  and  at 
the  next  Flexure  he  makes  a  Mark  on  the  Line,  and  again  notes  the  Point  at 
which  the  Needle  ftands  at  this  fecond  Station  •,  and  fo  proceeds  from  Turn- 
ing to  Turning,  ftill  marking  the  Points,  and  his  Line,  till  he  comes  to  the 
inter  ded  Place.  He  then  repeats  above-ground  what  he  had  done  below, 
and  his  Dial  and  Line  lead  him,  till  he  comes  e^aflly  overthe  Place  where  he 
ended  in  the  Mine. 

i>riffi^s$f  3.  When  the  Ore  is  landed,  and  the  greater  Scones  broken  at  the  top  of  the 
^  ^'**  Mint  by  the  Shovel-men,  ^tis  brought  on  Horfes  to  the  Stamping  or  Knocking 
Mills,  and  unloaded  at  the  head  of  the  Pafs  (1.  ^.  2  or  3  bottom  Boards  with 
2  fide  Boards  floping-wife^  in  which  the  Ore  Aides  down  into  the  Coffer : 
But  that  it  may  not  tumble  down  all  at  once,  there  is  placed  a  Hatch  nigh 
the  lower  end  of  the  Pafs  (r.  e.  a  thwart'  Board  to  keep  up  the  Ore)  benearii 
that  comes  in  .the  Cock- water  in  a  Trough  cut  in  a  long  Pole,  which  with 
the  Ore,  falls  down  into  the  Coffer,  i.e.  a  longfquare  Box* of  the  firmeft 
Timber,  3  Foot  long,  and  li  Foot  over,  wherein  the  3  ufual  Lifters,  plac*d 
between  2  ftrong  broad  Lones,  having  2  Braces,  or  thwart  pieces,  on  each 
fide  to  keep  them  fteady  as  a  Frame,  with  Stamper-heads  weighing  about  30 
or  40  Pound  a-piece,  of  Iron,  which  ferve  to  break  the  Or^  in  the  faid  Coffer. 
Thefe  Lifters  about  8  Foot  long,  and  4  ^  Foot  fquare,  of  Heart^Oak,  and 
having  as  many  In-timbers,  orGuiders,  between  them,  are  lifted  up  in  order 
by  double  the  number  of  Tappels,  faftened  to  as  many  Arms  palling  diame- 
trically through  a  great  Beam,  turned  by  an  over-lhot  Water-wheel,  on  two 
Boulfters,  which  exaftly,  but  eafily,  meet  with  the  Tongues  fo  placed  in  the 
Lifters,  as  that  they  quickly  Hide  from  each  other,  fuffering  the  Lifters  to  fall 
with  great  force  on  the  Ore,  thereby  breaking  it  into  fmall  Sand,  which  is 
walhed  out  by  the  Cock- water,  thro*  a  Brafs  Grate,  holed  very  thick,  and  pla- 
ced within  two  Iron  Bars  at  one  End  of  the  Coffer  into  the  Launder,  /.  e.  a 
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Trench  cut  in  the  Floor,  8  Foot  l^ng  and  lo  Foot  over,  (bpped  at  the  other 
End  with  a  Turf,  fo  that  the  Water  runs  away,  and  the  Ore  finks  to  the  Bot- 
tom I  which  when  full,  is  taken  up  and  emptied  with  a  Shovel. 

2.  The  Stamfing-MiU  is  thus  contrived  to  go  two  Hours,  or  more,  after 
-we  give  over  our  Attendance  on  it.  We  have  a  Tiller,  u  e.  a  long  Pole 
fattened  without  at  one  End  to  the  Slew^  or  Ponder^  i.  e.  that  loofe  and  laft 
part  of  the  Trough  that  conveys  the  Stream  to  the  Mill-wheel ;  and  at  the 
lower  End  is  tied  a  (bort  Rope,  with  a  tranfverfe  Stick  at  the  End  of  it,  cu- 
rioufly,  but  trap-ways  hitcht  at  both  Ends  under  two  little  Pins,  faftned  in 
the  Ijma  for  that  purpofe.  There  is  another  Pin  fetin  one  of  the  Lifters^  at 
fuch  an  exaft  height,  as  that  if  there  be  no  Ore  in  the  Coffer  to  keep  that 
lifter  high  enough,  the  purpofed  Fin,  in  defcending,  knocks  out  the  Water, 
carrying  it  quite  over  the  Mill-wheel :  fo  that  when  the  Coffer  is  emptied, 
the  Mill  refts  of  its  own  accord. 

3.  The  Launder  is  divided  into  three  parts,  i.  e.  the  Forehead^  the  Mddle^ 
and  the  I'aiL  That  Ore  which  lies  in  the  Forehead,  i.  e.  within  i|.  Foot  of 
the  Grate,  is  the  befl  Tin,  and  is  taken  up  in  a  Heap  apart.  The  AEddle 
and  Tails  in  another,  accounted  the  worft. 

4.  The  latter  Heap  is  thrown  out  by  the  Trambling  Buddie,  i.  e.  a  long 
fquare  Tye  of  Boards,  or  Slate,  about  four  Foot  deep,  fix  long,  and  three 
over  ;  wherein  fi:ands  a  Man  bare-footed,  with  a  Tramhiing-Sbovel  in  his 
Hand  to  caft  up  the  Ore,  about  an  Inch  thick  on  a  long  fquare  Board 
juft  before  him,  as  high  as  his  Middle,  which  is  termed  the  Buddie-bead  ; 
who  dexteroufly,  with  the  one  Edge  of  his  Shovel,  cuts  and  divides  it  long- 
ways, in  refpeft  of  himfelf,  about  half  an  Inch  afunder;  in  which  little 
Cuts  the  Water  coming  gently  from  the  Edge  of  an  upper  plain  Board 
carries  away  the  Filth  and  lighter  part  of  the  prepared  Ore  firfi,  and  thea 
the  Tin  immediately  after ;  all  falling  down  into  the  Buddie,  where,  with  his 
bare  Foot,  he  ftroaks  and  fmooths  it  tranfverfiy,  to  make  the  Surface  the 
plainer,  that  the  Water  and  other  heterogeneous  Matter  may,  without  Let, 
pafs  away  the  quicker. 

5.  When  this  Buddie  grows  full,  we  take  it  up,  here  diftinguifhing  again 
the  Forehead  from  the  Middle  and  Tails,  which  are  trambled  over  again :  But 
the  Forehead  of  this,  with  the  Forehead  of  the  Launder,  are  trambled  in  a  fe^ 
cond  Buddie,  but  not  different  from  the  firft,  in  like  manner.  The  Forehead 
of  this  being  likewife  feparated  from  the  two  other  parts,  is  carried  to  a  thu-d, 
both  Drawing  Buddie,  whofe  Difference  from  the  reft  is  only  this,  that  it  hath 
no  Tye,  but  only  a  plain  floaping  Board,  whereon  it  is  once  more  waihed 
yRixhthe  Tramiling-Siovel,  and  fo  it  new  names  the  Ore,  Black-Tin,  i.^fuch 
as  is  compleatly  ready  for  the  Blowing-Houfe. 

6.  We  have  another  more  curious  way  termed  Sizing,  that  is,  inftead  of 
a  Drawing  Buddie,  we  have  an  Hair  Sieve,  thro'  which  we  fift,  cafting  back 
the  remainder  in  the  Sieve  into  the  Tails,  and  then  new  tramble  that  Ore. 
After  the  fecond  Trambling,  we  take  that  Forehead  in  the  fecond  Buddie^ 
and  dilve  it,  i.  e.  putting  it  into  a  Canvas  Sieve,  in  a  large  Tub  of  Water 
luftily  fiiake  it,  fo  tint  the  Filth  gets  over  the  Rim  of  the  Sieve,  leaving  the 
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Wdcfi'fif^  behind,  wbicli  is  put  into  Hoglheads,  covered  and  locked,  till 
the  next  Blowing. 

7.  The  Tails  of  both  Buddies^  after  two  or  three  Tramblings,  are  caft  out 
into  the  firft  Strah  or  Tye^  which  is  a  Pit  purpofely  made  to  receive  them, 
and  what  over-fmall  Tin  eife  may  wafh  away  in  Trambling.     There  are  com- 
monly three  or  four  of  them  fucceffively,  which  contain  two  forts  of  Tin  j 
the  one  which  is  too  fmall,  the  other  too  great.     The  latter  is  new  ground  in 
a  Cra^e  Mill,  in  all  rcfpefts  like  a  Greift  Mill,  with  two  Stones,  the  upper 
md  the  nether,  and  after  that  trambled  in  order ;  the  former  by  reason  of 
its  exceeding  fmallnefs,  is  dreflcd  on  a  Reck,  provided  for  that  purpofe,  that 
is,  a  Frame  made  of  Boards  about  three  Foot  and  a  half  broad,  and  fix  long, 
which  turns  upon  two  Iron  Pegs  faftcned  in  both  Ends,  and  the  whole  placed 
on  two  Pofts,  fo  that  it  hangs  in  an  jCquiliirium^  and  may,  like  a  Cradle,  be 
cafily  moved  either  Way,  with  the  Shovel  and  Water. 
Blowing  •f     4.  When  we  perceive  much  MundiA  in  our  Tin^  which  makes  it  britly  hard, 
^**'         we  are  ncceffitated  to  burn  away  the  Weed  in  a  Tin  Kiln  ^  this  Kiln  is  four 
fquare,  and  at  the  Top  a  large  Moor  Stone,  about  fix  Foot  long,  and  four 
broad  *,  in  the  Middle  thereof  is  an  Hole  made  about  half  a  Foot  Diameter* 
About  a  Foot  beneath  this  Stone,  is  placed  another  not  fo  long  by  half  a  Foot, 
becaufe  it  muft  not  reach  the  innermoft  or  back  part  of  the  Wail,  which  is 
the  open  Place  thro'  which  the  Flanie  afcends  from  a  leiler  Place  below  that 
where  a  very  ftrong  Fire  of  Furze  is  conftantly  made.     The  fore-part  is  like 
a  common  Oven  ;  but  near  the  back  on  the  one  fide,  there  is  another  little 
fquare  Hole.    When  the  Kiln  is  thoroughly  heated,  the  Black-Ttn  that  is  to 
be  burnt,  is  laid  on  the  top  Stone,  and  as  much  of  it  is  caft  down  at  the 
fquare  Hole  upon  the  2d9  or  bottom  Stone,  as  will  cover  it  all  over  about  3  or 
4  Inches  thick ;  then  the  Hole  at  the  Top  is  immediately  covered  with  green 
Turfs,  that  the  Flame  may  reverberate  the  ftronger :  And  a  Rake- Man  with 
an  Iron  Coal-rake,  conftantly  fpreads  and  moves  the  Tin^  that  all  Parts  of 
the  Mundick  may  gpt  uppermoft  of  the  Tor,  and  fo  be  burned  away  *,  which 
we  certainly  know  by  this,  that  then  the  Flame  will  become  yellow,  (as 
ufual)  aod  the  Stench  lefiened  \  for  whilft  the  Mundick  behind  bums,  the 
Flame  is  exceeding  blue  1  then  with  the  Rake  he  thrufts  it  down  at  the 
open  Place  into  the  open  Fire,  and  receives  a  i\j^w  fupply  oiTin  from  above. 
Now  wjien  the  Place  beneath,  where  the  Fire  is  made,  grows  full  of  Tin^ 
Coals  and  Alhes,  with  his  Rake  he  draws  it  forth  with  the  Coals,  at  the  litde 
fquare  Hole  on  one  Side,  near  the  Back,  where  the  Ore  (fiery  hot  and  red) 
is  m  the  open  Air  to  cool,  which  will  fcarce  be  in  three  Days,  becaufe  of 
the  Coals  that  lie  Kid  in  it:  Bt^  in  cafe  we  cannot  ftay  fo  long,  then  we 
quench  it  with  Water,  and  it  is  like  Mortar.     Albeit  we  let  it  cool  of  itfelf, 
or  wkh  W^ter^  we  muft  new  tramble  it,  or  wafli  it,  as  before,  before  we 
put  k  into  the  Furnace,  which  is  po  other  than  an  AlmanFurnaa.    Atoar-Tm^ 
I.  e,  iuch  as  is  digged  up  in  the  Moors,  we  find  runs  or  melts  faeft  with  Mmt- 
Cod^  €barhd :  But  our  Tin  which  lies  in  the  Country,  runs  beft  with  an 
laqual  Proportion  of  Charcoal  and  Peate,  /.  e.  Moor-Coals^  for  the  firft  Run- 
fling  *,  Jaut  wiien  we  come  toicmek  our  SJagS)  then  we  ufe  Charcoal.    When 
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all  is  melted  down  and  remelced)  there  fomedmes  remains  a  difTerent  Slag 
in  the  Bottom  of  the  Float,  which  we  term  Mounf  Egg^  and  that  is  moft  an 
Iron  Body,  though  of  a  Tin  Colour ;  as  I  accidentally  affurf d  myfelf,  by 
applying  one  of  the  Poles  of  a  Load-Stone  to  it,  and  quickly  attrafted  it,  yet 
not  fuch  a  quantity,  by  far,  as  that  of  Iron. 

2,  The  Stones  from  which  Tin  is  wrought,  is  moft  ufually  found  betwixt  B^Dr.citt. 
two  Walls  of  Rocks,  which  arc  generally  of  an  Iron  Colour,  of  little  or  no  J^|*;'!*'  '^ 
i^ffinity  with  the  37»,  in  a  Vein  of  Lead  (as  the  Miners  call  it)  betwixt  4  '^  '  '^^ 
and  18  Inches  broad,  or  thereabout.     Sometimes  there  is  a  rich  and  fat  Metal, 
fometimes  hungry  and  ftarvcd  •,  fometimes  nothing,  but  a  droffy  Subftance, 
not  purely  Earth,  nor  Stone,  nor  Metal  \  but  a  little  rcfcmbling  the  rejeftcd 
Cinders  of  a  Smith's  Forge,  appearing  fometimes  of  a  more  flourifhing 
Colour  tending  to  Carnation,  and  fometimes  more  umbratile  ;  and  where 
rfiis  is  fouhd,  the  Miners  judgp  the  Metal  to  be  ripe.     The  Pits  arc  fome- 
times above  60  Fathoms  deep. 

The  Load  being  very  rich  and  good,  above  that  is  iq  Fathoms  from  the 
Grafs  or  thereabouts.  And  below  that,  there  is  a  ft  range  Cavity,,  or  empty 
Place,  wherein  is  nothing  but  Air  for  many  Fathoms  deep,,  as  the  Miner* 
have  tried  with  long  Poles  and  Pikes.  This  Cavity  lies  between  hard  ftony 
Walls,  diftant  one  from  another  ab6ut  6  or  9  Inches.  The  Labourers  tell 
Stories  of  Sprights  of  fmall  People,  as  t-hey  call  them  ;  and  that  when  the 
Damp  arifeth  from  the  fubterranean  Vaults,  they  hear  ftrange  Noifcs,  horrid 
Knockings,  and  fearful  Hammerings.  Thefe  Damps  render  many  lame,  and 
kill  others  outright,  without  any  vifible  Hurt  upon  them. 

Though  7V»,  for  the  moft  part,  be  made  from  the  Stoaes  in  which  it  i& 
incorporated,  yet  fometimes  it  is,  as  it  were,  mixed  with  a  fmall  gravelly 
Earth,  fometimes  white,  but  for  the  moft  part  red.  From  this  Earth  it  i& 
eafily  feparated  with  bare  Walhing :  This  gravelly  Tin  is  called  Pryan  Tin  ^ 
and  is  fcarce  of  half  the  Goodnefs  of  the  other. 

The  Mundick  On  is  eafily  difcovered  by  its  glittering,  yet  fad  brownnefs 
wherewith  it  will  foon  colour  your  Fingers.  This  is  faid  to  nourilh  the  Tin^ 
and  yet  they  fav,  where  much  Mundick  is  found,  there  is.  little  or  no  Tin^ 
Certain  it  is.  If  there  be  any  Mundick  left  in  melting  the  Tin^  it  makes  it 
thick  and  cruddy,  that  is,  not  fo  duftile  as  otherwifc  •,  and  therefore  ufually 
draws  down  the  Metal  to  an  abatement,  from  5  Shillings  to  8  Shillings  in  the 
Hundred  weight.  This  Mundick  fecms  to  be  a  kind  of  Sulphur.  Fire  only 
feparates  it  from  the  Tin^  and  evaporates  it  into  Smoak*  Littfc  Sprigs  or 
Boughs  being  fet  in  the  Chimney,  the  Smoak  gathers  upon  them,  into  a 
Subftance  which  they  call  Poifon,  and  think  it  a  kind  or  Jrfenicky  which 
being  put  into  Water,  eafily  diffolves  and  produces  very  good  Viiriol.  The 
Water  wherein  it  is  diffolved,  foon  changes  fmall  Iron  Rods  putintoit ;  and 
they  fay,  that  in  a  very  little  time  it  will  affimilate  the  Rods  into  its  owa 
Nature.  *Tis  generally  concluded,  diat  Fifli  will  die  mthofe  Waters  where- 
into  Mindick  is  caft,  and  they  commonly  impute  the  Death  of  fomeof  their 
Neighbours  to  die  drinking  of  Mmditk  Waters^    When  they  bum  it,  ta 
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feparate  ic  from  Tin^  there  proceeds  from  it  a  Stench  very  loathfome  end 
dangerous. 

There  alfo  occurs  a  fort  of  a  Sparr^  of  a  fhining  whiti(h  Subftance,  which       ' 
cafteth  a  white  Froth  upon  the  Water  in  walhing  it.     When  firft  taken  out  o\ 
the  Earth  it  is  foft  and  fatcifh ;  but  foon  after  it  grows  fomewhat  hard.     It  is 
feldom  found  growing,  but  only  (licking  to  the  Metal.     The  Miners  call  it        j 
ff^bile  Sparr  ;  anil  feme  of  them  think  it  is  the  Mother  or  Nourifhcr  of  the       || 
Metal.     But  it  is  certain  that  Sparr  is  often  met  witli  in  moorifh  Grounds, 
where  they  never  hope  to  find  any  Ore  :  Yet  noTin  Mines  are  widioutit.. 

The  Camijb  Diamonds,  fo  called,  lie  intermixed  with  the  Ore,  and  fome- 
times  on  Heaps.  They  are  hard  enough  to  cut  Glafs,  and  fome  of  them  are 
of  a  tranfparent  red,  and  have  the  Luftre  of  a  deep  Ruby.  Thefe  Diamonds, 
feem  to  me  to  be  but  a  finer,  purer,  and  harder  fort  of  Sparr. 

Godolphin  Ball  is  the  molt  famous  of  all  the  Balls  or  Mines  in  Cornwall  for 
the  Quantity  of  Metal.  Though  ifome  of  late  Years  pretend  another  Mine 
(which  fome  call  the  Silver-Mine^  others  the  Lead-Mine)  more  rich  than  that. 
I  have  feen  an  Eflay  made  of  fome  of  that  Ore,  as  it  was  faid,  brought  from 
thence  ;  whereof  lo  Pound  weight  yielded  2  -J:  Ounces  of  fine  Silver. 

The  beft  Ore  is  that  which  is  in  Sparks  ;  and  next  to  this,  that  which 
hath  bright  Sparr  in  it,  • 

When  the  Ore  has  pafied  the  Stamping-mill,  and  is  well  wafhed  and  fe-  ' 
parated  from  the  parts  not  metalline  (which  they  call  the  Caufalty}  they 
dry  it  in  a  Furnace  on  Iron  Plates,  and  then  grind  it  very  fine  in  a  Grazing- 
Mill.  After  this  they  rewafli  it,  then  dry  it  a  little,  and  carry  it  laft  of  all 
thus  fitted  to  the  Furnace,  called  by  them  a  Blowing-Houfe,  and  there  melt 
and  cafl:  it. 

There  fwims  on  the  Metal,  when  it  runs  out  of  the  Furnace,  a  Scum 
which  they  call  Drofs  ;  much  like  to  Slag  or  Drofs  of  Iron  ;  which  being 
melted  down  with  frelh  Ore,  runneth  into  Metal. 

The  Gaufalty  they  throw  in  Heaps  upon  Banks,  which  in  fix  or  feven  Years 
they  fetch  over  again  :  But  they  obferve  that  in  lefs  time  it  will  not  afford 
,        Metal  worth  the  Pains  j  and  at  the  prefent  none  at  all. 

Lead  Mines      CIV.  I .  I  am  Well  informed,  that  all  Mendip  in  Somerfetjbire  is  mountainous : 

ibi^S^Mr'  Yet  the  Hills  not  equal  in  height.     It  is  barren  and  cold,  and  rocky  in  fome 

jonoiaoTii,  Places.     The  Ridges  thereof  run  confufedly,  but  mod  Eaft  and  Weft,  and 

*•  **^-s*5«  nQt  \^  any  parallel  one  with  another.    Upon  the  Surface  thereof,  it  ishcathy, 

ferny,  and  fijrzy ;  and  the  Cattle  it  feeds,  for  the  moft  part,  are   Sheep, 

which  go  there  all  the  Year  -,  and  young  Beafts,  Horfes  and  Colts,  at  Spring 

and  Fall.     The  Sheep  are  not  fair,  but  big-bellied,  and  will  grow  to  no  big- 

Beis,  after  they  have  been  there  fed  ;  but  will  grow  fat,  if  they  are  removal 

into  better  Soil ;  and  fo  their  Beails  and  Horfes.        ^ 

The  Inhabitants  live  healthy,  faving  fuch  as  are  employed  about  melt* 
ing  of  the  Lead  at  the  Mines ;  who,  if  they  work  in  the  Smoak,  are  fub- 
je£b  to  a  Difeafe^  that  will  kill  them,  and  the  Cattle  likewife  that  feed  xhert* 
about.    The  Smoak  (hat  refts  upon  the  Ground  will  bane  them  :  And  there- 
fore 
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fore  the  InhaUtants  have  Keepers  to  keep  them  from  it,  for  fear  of  the  In- 
icAion.     At  the  Foot  of  the  Hills  there  arc  many  Springs  which  arc  very    . 
wholfome  ;  and  produce  Rivers,  after  they  have  run  to  fome  diftance  from 
thence.     The  Air  is  moift,  cold,  foggy,  thick  and  heavy. 

The  Soil  is  red  and  ftony ;  and  the  Stones  arc  cither  of  the  Nature  of  Fire- 
itones  or  Lime-ftones,  but  no  way  clayie,  marly,  or  chalky.  The  Trees 
have  their  Tops  burnt,  and  their  Leaves  and  out-(ides  difcolourec],  and  fcorch- 
cd  with  the  Wind,  and  grow  to  no  Bignefs.  The  Stones  that  arc  wafhcd  by 
the  Brooks  and  Springs,  are  of  a  reddilh  Colour,  and  ponderous.  Snow, 
Froft,  and  Dew,  ftay  upon  Mendip  longer  than  upon  any  of  the  neighbour- 
ing Grounds*  Thunder  and  Lightning,  Storms,  Nofturnal  Lights,  and 
Fiery  Meteors,  are  more  frequent  than  ordinary. 

When  they  have  got  the  Ore  they  beat  it  fmall,  then  wafli  it  clean  in  a 
running  Stream  ;  then  lift  it  in  Iron  Rudders ;  then  they  make  a  Clay, or  Fire- 
ftone,  an  Hearth,  or  Furnace  which  they  fct  in  the  Ground,  and  upon  it  build 
their  Fire,  which  is  lighted  with  Charcoal,  and  continued  with  young  Oaken 
Gaddsj  blown  with  Bellows  by  Mens  treading  on  them :  And  after  the  Fire 
is  lighted,  and  the  Fire  Place  hot,  they  throw  their  Lead  Ore  upon  the  Wood, 
which  melts  down  into  the  Furnace ;  and  then  with  an  Iron-Ladle  tjiey  take 
it  out,  and  upon  Sand  caft  it  into  what  Form  they  pleafe. 

2.  I  am  farther  informed,  by  experienced  Mine  Men,  that  they  have  AfinUp 
fometimes  known  the  Veins  to  run  up  into  the  Roots  of  Trees,  and  yet  they  J^'^' ^., 
have  obfervedno  difierence  at  the  Top,  with  refpeft  to  the  other  Trees  there, «.  39./.  767.' 
into  whofe  Roots  no  fuch  Veins  run.  The  Snow  and  Froft  near  the  Grooves 
mdt  quickly,  but  continue  long  at  further  diftance.  Sometimes  when  a 
Mine  hath  been  very  near  the  Surface,  the  Grafs  hath  been  yellow  and  difco- 
lowed.  They  have  no  value  for  Virgula  Divinaima  ;  yet  they  fay  when 
the  Mine  is  open,  they  may  guefs  by  it  how  far  the  Vein  leads.  White,  yel- 
low, and  mixt  Earth  are  Leaders  to  the  Country  (as  they  call  it :)  Changeable 
Colours  always  incourage  their  Hopes.  For  Scones,  they  arc  fometimes  iz 
Fathom  deep,  before  they  meet  any  :  Other  while,  when  a  Stony-Rcak  at 
top,  they  meet  Ore  juft  under  the  Swcrd  [Superficies]  of  the  Grafs,  which 
Ore  hath  gone  down  about  40  Fathom.  A  black  Stone  is  of  bad  Significa-r 
tion,  and  kads  to  a  Jam  [a  black  thick  Stone,  that  hinders  their  Work  :] 
A  grey  clear  dry  one  they  account  beft.  They  feldom  encounter  Damps.  If 
in  finking  they  come  to  wet  moorilh  Earth,  they  expc6k.a  Jam^  and  to  be 
dofed  up  with  Rocks.  The  neamefs  they  guefs  by  inort  brittle  Clay  •,  Jor 
the  tough  is  not  leadmg. 

♦  The  Ore  fometimes  is  Shole,  and  again  it  is  14  or  20  Fathom,  more  or 
Jefs  before  they  hit  it.  They  follow  a  Vein  inclining  to  fome  depth,  when  it 
runs  away  in  flat  Binns. 

When  the  Stones  part  it,  then  they  find  a  Van  again.    Their  Draughts 
are  14  or  16  Fathom^  till  they  come  to  a  Stone,  where  they  caft  afide  a  . 
Draught  called  a  Cut :  Then  they  fink  plum  again  four  or  five  Cuts,  one  under 
another.    They  find  Ore  at  50  Fathom.    Their  beft  Rcaks  are  North  and 
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South ;  Eaft  and  Weft  are  good,  the'  not  fo  deep.  The  Gioove  U  Fofor? 
Foot  long.  2t  ^'oot  broad,  till  they  meet  a  StoiDe,  when  the^  carry  it  » 
they  can.  The  Groove  is  Supported  by  Timber  :  A  pieoe  of  ao  Aan'sfaig- 
nefs  will  fupport  lo  Tun  of  Earth.  It  lafts  loog ;  that  which  was  put.  in  b^ 
yond  the  Memory  of  Man  (nay  which  by  the  difference  in  the  manner  of 
working  their  Mines,  they  know  tohavelmn  above  200  Years)  will  feryc  in 
new  Works.  ^  It  is  tough  and  black,  and  being  expofed  to. the  Sun  and  Wind 
for  two  or  three  Days,  will  fcarre  yield  to  an  Ax. 

For  the  Supply  of  Air  they  have  Boxes  of  Elm  cxadly  clo&d»  of  about 
fix  Inches  in  the  Clear,  by  which  they  carry  ir  down  above  20  Fathom* 
But  when  they  come  at  Ore  and  need  an  Ar-Jbaft^  thfey  fink  it  tour  or  five 
Fathom  diftant,  of  the  fame  Fafhion  with  a  Groove,  to  draw  as  well  Ore» 
as  Air. 

They  make  ufe  of  Leathern  Bags,  of  eight  or  nine  Gallons  apiece,  drawn 
up  by  Ropes,  to  free  the  Water.  If  they  find  a  SwaUet^  they  drive  an  Adir, 
upon  a  Level,  till  'tis  dry. 

If  they  cannot  cut  the  Rock,  they  ufe  .Cine  to  anneal  it,  laying  on  Wood 
and  Coal,  and  the  Fire  fo  contriv'd,  that  they  leave  the  Mine  beibre  Opera- 
tion begins,  and  find  it  dangerous  to  enter  again,  before  it  be  quite  dear'd  of 
the  Smoak  \  which  hath  killed  fi3me. 

Their  Beetles,  Axes,  Wedges,  &r.  unlefs  fo  hardned  as  to  make  a  d^p 
Impreflion  upon  the  Head  of  an  Anvil,  are  not  fit  for  their  Ufe  ;  and  yet 
they  fometimes  break  them  in  an  Hour ;  others  lafi:  three  or  foun  Days,  as  it 
happens.  They  work,  clothed  in  Frocks  and  Watfl:-Coats,  by  Candie-Lig|[it 
of  1  allow,  14  or  15  to  the  Pound,  each  whereof  laft  three  Hours,  if  they 
have  Air  enough  ;  which  if  ^hey  want  to  keep  in  the  Candles,  the  Workmen 
cannot  ftay  there.  A  Vein  being  loft,  they  drive  two  or  three  Fathoms  in 
the  Breaft,  as  the  nature  of  the  Earth  direds^m.  They  convey  out  their 
Materials  in  Elm-Buckets  drawn  by  Ropes  :  The  Buckets  hold  ^ut  a  Gbdr 
Ion.     Their  Ladders  are  of  Ropes. 

The  Ore  runs  fometimes  in  a  Vein,  ibmetimes.  difperfed  in  Sanks.  k  lies 
many  times  between  Rocks :  Some  of  it  is  hard,  fome  mjklen  Many,  times 
they  have  branched  Ore  in  the  Span  About  the  On  there  is  Spar  and  Chalky 
and  another  Subftance,  which  they  call  the  CraoUSy  which  is>  a  mealy  white 
Stone,  mart6d  with  Ore,  and  foft  The  Spar  is  whitev  tcanfpaoeiit^  and 
britde  like  Giafs.  The  Chalk  white  and  heavy  ;  beaviei  than  any  Stmie. 
The  Vein  lies  between  the  CoatSy  and  is  of  d^erent  Breadths.  It  breaks  off 
fometimes  abruptly  in  an  Earth,  they  call  a  Beading  Bid^  and  afterta  Far 
thorn  or  two  may  come  again,  keeping  the  fame  Point.  Ittenmaatesiome- 
times  in  a  dead  Earth,  clayie,  without  Croot  or  Spar ;  fcmetimes  ina  Sock 
caird  a  Fore-fione. 

The  cleareft  and  heavieft  Ore  ia  the  beft  \  ofi  handnd  of  On  may  yieW 
a  Tun  of  Lead. 

The  Hearth  for  melting  the  Ore  is  about  5  Foot  high,  fet  upoa.Timbei, 
to  be  turned  as  a  Wind-mill,  to  avoid  the  InconvenienceSt  of  Smoak  upon  a 
ihifting  Wind.    It  contains  half  a  fiulhel  of  Ore  and  Coal.     Then  is  a 
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fink  upbbthe  fiifes  of  the  Hear€k»  into  which  the  Lead  runs,  that  holds 
dbout  Iy  Hundred.  Tfaey  have  ^  Bar  to  ftir  the  Fire  ;  a  Shovel  to  throw  it 
up ;  and  a  Ladle  Keattxl  red  hot  to  caft  out  the  nKlted  Metal.  Once  melc- 
ang  is  enough  ;  and  tbebeft  (if^ch  is  diftinguilhed  by  its  Weight)  melts 
firlt. 

There  is  a  Flight  in  the  Smoak,  which  falling  upon  the  Grafs,  poifons 
tliore  Cacck  that  eat  of  it.  They  find  the  Tafte  of  it  upon  their  Lips  to  be 
fweet*  And  when  the  Smoak  chances  to  fly  in  their  Faces,  brought  home 
and  bid  in  their  Houfes,  it  kills  Rats  and  Mice.  If  this  Flight  mix  with  the 
^ater^  in  which  the  Ore  is  w&flied,  and  be  carried  away  into  a  Stream,  it 
iiath  pcMibned  £sch  CattJe  as  have  drunk  of  it  after  a  Current  of  three  Miles. 
What  of  this  FKght  falls  upon  the  Sand,  they  gather  up  to  melt  upon  a  Flag 
liearth,  and  make  Shot  and  Sheet  Lead  of  it. 

They  fomedmes  find  Slags,  three,  four,  or  five  Foot  under  Ground ;  but 
fuch  as  they  judge  were  cail  afide  heretofore. 

They  have  fometimes  heard  Knockings  beyond  their  own  Worjcs,  which 
^hen  followed  by  them,  have  afforded  Plenty  of  Ore.  And  one  King  of  Udells 
about  two  Years  fince  found  in  his  Groove  a  Piece  of  Ore,  in  which  they 
fancied  the  fhape  of  a  Man,  Eyes,  Arms,  Legs,  full  Breait,  (^c.  The 
whole  was  about  four  Inches  in  length ;  the  Mine  proved  rich. 

g.  There  is  a  peculiar  Lead  Ore  found  in  tht  Upper  PalaHnate^  at  a  Place  inOtn^nj^ 
called  Freyutig  \  and  there  are  two  forts  of  it,  whereof  one  is  a  kind  of  Chry-  f^*  •  y^^ 
ftalline  Stone,  and  almoft  all  good  Lead ;  the  other  not  fo  rich,  and  more**'  '* 
Farinaceous.    The  Mines  of  that  Place  having  lain  long  neglefted,  the  People 
living  thereabout  take  it  for  what  their  Fathers  had  thrown  away,  and  had 
Jain  long  in  the  open  Air.    It  is  of  fingular  Ufe  for  EiTays  upon  the  Copj)e), 
feeing  &it  there  is  not  any  othtf  Metal  mixed  with  it. 

CV.  Thofe  who  live  near  where  Lead  Ore  is  wafhed,  cannot  keep  either  ^^^^^jb,; 
Dog  or  Cat,  or  any  fort  of  Fowl,  but  they  all  die  in  a  fhort  time  \  and  I  jJI^OrtL 
have  known  of  a  little  Houfe  wherein  Lead  Ore  was  kept  fome  time,  th6*lLji^.  j^ 
afterward  made  very  clean  and  well  bedded  with  Fern,  yet  when  Calves  were  ^^^^^ 
put  into  it,  th€y  all  died  ihortly  after ;  and  Children  fometimes,  in  thefe^6• 
Houfes,  have  died  Suddenly.    If  any  fort  of  Cattle  eat  often  of  that  Grafs, 
on  which  the  Steam,    which  rifes  firom  the  Smelting  of  Lead,  falls,  they  all 
die  in  a  while  after. 

CVL  Pigs  of  clean  and  foft  Lead  are  caft  into  thin  Plates,  a  Yard  long,  ^j^^^ 
and  fix  Inches  broad.    Tbefe  are  r<^ed  round,  fo  that  the  Surfaces  no  where  wMidng  op 
meet  to  touch :  For  where  they  do,  no  Cerujs  grows.    Each  of  thefe  is  put  in-  ^wIhw- 
to  a  Pot,  juft  capable  to  hold  one,  upheld  by  a  little  Bar  from  the  bottom,  ^  Vemati. 
that  it  come  not  to  touch  the  Vinegar,  which  is  put  into  each  Pot,  to  effeft  "'stMSJ- 
the  C(Xiverfion.     Twenty  of  thefe  abreaft,  are  put  into  a  fquare  Bed  of  new 
Horfe-Dung  ;  and  each  Pot  is  covered  with  a  Plate  of  Lead  ;  and  laftly,  all 
with  Boards,  as  clofe  as  conveniently  can  be.    This  repeated  four  times 
makes  one  Heap,  &>  called^  containing  1600  Pots. 
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Aft^r  three  Weeks  the  Pots  ar^  taken  up,  the  Plate  unrolkd,  laid  upon  a 
Board,  and  beaten  with  Battledores  till  all  the  Fbkes  coa>e  off-,  which,  if 
good,  prove  thick,  hard  and  weighty.  Thefe  Flakes  are  ground  with  Water, 
between  Mill-ftones,  to  almoft  an  impalpable  Finenefs.  After  which  it  is 
moulded  into  fmaller  Parcels,  and  expoted  to  the  Sun  to  dry,  till  it  be  hard, 
and  fofitfor  Ufe. 

It  is  obferved,  that  fome  Pots  wiU  yield  thick  and  good  Flakes,  whilft 
others  alike  ordered  and  fet  by  them  without  any  pbflible  DiftinAion  oi 
Advantage,  yield  few  and  fmall,  or  none  at  all.  Sometimes  the  Poles  are 
taken  up  all  dry,  and  (6  fometimes  prove  beft  ;  fometin^es  again  they  are 
taken  up  wet.  The  Plates  that  cover  the  Pots  yield  better  and  thicker 
Flakes,  than  do  the  Rolls  within.  And  the  outfides,  next  to  the  Planks, 
bigger  and  better  than  the  infides,  next  to  the  Rolls,  and  the  Spirits  that 
•     firil  arife  out  of  the  Vinegar. 

The  Accidents  which  happen  to  the  Workmen,  are,  i.  Immediate  Pain 
in  the  Stomach,  with  exceeding  Contortions  in  the  Guts,  and  Coftiveneis 
that  yields  not  to  Catharticks,  hardly  to  often-repeated  Clyfters  ;  beft  to 
Lenitives,  Oil  of  Olives,  or  ftrong  new  Wort.  It  brings  them  alfo  to 
acute  Feversy  and  great  Jftbma's  or  (hortnefs  of  Breath.  And  theie  we 
find  efFeded  principally  by  the  Mineral  Steams  in  the  calling  of  the  Plates 
of  LedJ^  and  by  the  Duft  of  the  Flakes  :  Alfo  by  the  Steams  coming  from 
out  of  the  Heaps,  when  the  Pots  are  taken  up. 

Next  a  Vertigo^  or  Dizzinefs  in  the  Head,  with  continual  gre^  Pain  in 
the  Brows,  Blbdnefs,  Stupklity,  and  Paraly  tick  Affedions;  lofs  of  Appetite, 
Sicknefs,  and  frequent  Vomitings,  generally  of  mere  Phlegm,  fometimes 
mixed  with  Choler,  to  the  extreamefl:  Weaknefs  of  the  Body  ;  and  thefe  chiefly 
in  them  that  have  the  Charge  of  grinding,  and  over  the  drying  Place. 

«»*^*-      CVII.  I.  The  Mines  of  Mercury  in  FriuUj  a  Territory  belonging  to  the 
M^waifr'  y^^tians^  are  abobt  a  Day's  Journey  and  an  half  diftant  from  Gm/iViNorth- 
MyDr.yflit.  wards,  at  a  Place  called  Idriaj  fituated  on  a  Valley  on  tht  Julian  Jtps.     They 
.^.T/."*  *'  have  been,  as  I  am  informed,  thefe  i6o  Years  in  the  Polieffion  of  the  Empe- 
ror, and  all  the  Inhabitants  fpeak  the  Sclavonian  Tongue.     In  going  thither 
we  travelled  feveral  Hours  in  the  beft  Woods  I  ever  law  5  being  very  full  of 
Firs, '  Oaks,  c  and  Beeches  of  an  extraordinary  Thicknefs,    Straitnefs  and 
Height.    The  Town  is  built  as  ufually  Towns  in  the  jilps  arc,  all  of  Wood, 
the  Church  only  excepted,  and  another  Houfe  wherein  the  Overfeer  liveth. 
When  I  was  there  in  jisguft  1664,  the  Valley  and  the  Mountains  too,  out 
of  which  the  Mercury  was  dug,  were  of  as  pleafant  a  Virdure^  as  if  it  had 
.    been  in  the  midft  of  Spring,  which  they  there  attribute  to  die  Moijifaiefs  of 
the  Mercury.     That  Mine  which  we  went  into,  the  beft  and  greateft  of  them 
all,  was  dedicated  to  St.  Barbara^  as  the  other  Mines  are  to  other  Saints. 
The  ufual  Way  down  to  it  is  at  the  beginning  not  difficulty  the  Defcent 
not  being  much  ;  the  greateft  Trouble  is,  that  in  feveral  Places  you  cannot 
y'  ftand  upright ;  but  this  holds  not  long,    before  you  come  to  defcend 
in   earneft    by    perpendicular  Ladders  \   yet  when  produced^    they  do 
~" :  HOC 
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not  feem  to  make  one  Ladder i  but  feveral  palrallel  ones,  at  the  End  of  each 
Ladder,  there  are  Boards  acrofs  where  we  may  breathe  a  Htcle.  All  the  way 
down,  and  the  Bottom,  where  there  are  feveral  Lanes  cut  out  in  the  Moun-» 
tain,  is  lined  and  propt  with  great  Pieces  of  Fir-Trees  as  thick  as  they  can 
be  fet.  They  dig  the  Mineral  with  Pick^Axes,  following  the  Veins  :  It  is 
.  for  the  moft  part  bard  as  a  Stone,  but  more  weighty  ;  of  a  Liver-Colour,  or 
that  of  Crocus  MetaUcrum.  There  is  alfo  fome  foft  Earth  in  which  you  plainly 
fee  the  Mercury  in  little  Particles.  Befides  this,  there  are  oftentimes  found 
in  the  Mines  round  Stones  like  Flints,  of  feveral  Bignefies,  very  like  thofe 
Globes  of  Hair  which  I  have  feen  in  England  taken  out  of  an  Ox's  BellyA 
There  are  alio  feveral  Marcafites  and  Stones,  which  feem  to  have  Specks  or 
Gold  in  them  ;  but  upon  Trial,  they  fay,  they  find  none  in  them.  Thefe 
round  Stones  are  fome  of  them  very  ponderous,  and  well  impregnated  with 
Mercury  \  others  Ught,  having  little  or  none  in  them. 

The  manner  of  getting  the  Mercury  is  this :  They  take  of  the  Earth,' 
brought  up  in  Buckets,  and  put  it  into  a  Sieve,  whofe  Bottom  is  made  of 
Wires  at  lo  great  a  diftance,  that  you  may  put  your  Finger  between  them  ; 
It  is  carried  to  a  Stream  of  running  Water,  and  waftied  as  long  as  any  thing 
will  pals  through  the  Sieve.  That  Earth  which  pafleth  not,  is  laid  afide 
upon  an  Heap  ;  that  which  pafleth,  is  referved  in  a  Hole,  and  is  taken  up 
again,  and  put  into  a  fecond  Sieve  :  and  io  on  to  ^ut  lo  or  12  Sieves  pro- 
portionably  lefs.  It  often  happens  in  the  firft  Hole,  that  there  is  Mercury  at 
the  Bottom  -,  but  towards  the  farther  End,  where  the  Intervals  of  the  Wire 
arc  kfs,  it  is  found  in  very  great  Proportion.  The  wafte  Water  is  fo  much 
imprecated  with  Mercury^  that  it  cureth  Ikbes  and  other  fordid  Ulcers. 
T[^  Earth  laid  afide,  is  pounded,  and  the  fame  Operation  repeated.  The 
fine  fmall  Earth  that  remains  after  this,  and  out  of  which  they  can  wafli 
no  more  Mercury ^  is  put  into  Iron  Retorts,  and  the  Fire  forces  the  Mercury 
into  the  Receivers :  The  Officer  unluted  feveral  of  them  ;  and  I  obferved  in 
all  that  he  firft  poured  out  perfed  Mercury^  and  after  that  came  a  black 
Duft,  which  being  wetted  with  Water,  difcovcred  itfelf  to  be  Mercury  as 
the  other  was.  They  take  the  Caput  M&rtuum  and  pound  it,  and  renew  the 
Operation.  There  arc  16  Furnaces  for  this  Ufc,  each  of  them  carrying 
24  Retorts  ;  in  all  384  Retorts. 

All  the  Mercury  got  without  the  ufe  of  Fire,  whether  by  waftiing  or 
found  in  the  Mines  (Tor  in  the  digging  fome,  the  Particles  get  together,  fo 
that  in  fome  Places  you  might  take  up  two  or  three  Spoonfuls  of  pure  Mer- 
eury)  is  called  by  them  Virgin  Mercury^  and  efteemed  above  the  reft.  The 
Officer  told  me,  that  making  an  Amalgama  of  Geld  and  Virgin  Mercury^ 
and  putting  it  to  the  Fire,  that  Mercury  would  carry  away  all  the  Gold  with 
it,  which  common  Mercury  would  not  do. 

The  Engines  for  drawing  the  Water,  are  all  moved  by  Water,  brought, 
thither  in  no  chargeable  Aqueduct  from  a  Mountain  three  Miles  diftant.  The 
Water  pumped  from  the  Bottom  of  the  Mine,  by  52  Pumps,  26  on  a  Side, 
is  contrived  to  moVe  other  Wheels,  for  feveral, other  Purpofcs. 

<  The 
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The  Labourers  (being  280  always  eirti^oycd)  work  for  a  yulio  a  Day, 
which  is  not  above  6  or  feven  Pence,  and  endare  not  long  :  for  although 
none  ftay  under  ground  above  6  Hours }  all  of  ihem  in  time  (fome  hter, 
fome  fooner)  become  Paralytick,  and  die  Heftick.  We  faw  a  Man  who 
had  not  been  in  die  Mines  for  abore  half  a  Year  before,  fo  full  of  Mer- 
cury, that  putting  a  piece  of  Brafs  in  lus  Mouth,  or  nibbing  it  in  his  Fin- 
gers, it  immediately  became  as  white,  as  if  he  had  rubbed  I^Stratry  upon 
it«  Thofe  alfo  that  work  upon  the  Back -fide  of  Looking-glaf&s,  are  very 
fobjeft  to  the  Palfey. 

\  They  convey  their  Woods  thus :  Above  four  Miles  from  the  Mines  on  the 
fides  of  two  Mountains,  they  cut  down  the  Trees,  and  draw  them  into  the 
interjacent  Valley  :  higher  up  in  the  fame  Valley  they  make  a  Lock  or  Dam ; 
when  the  Water  is  ready  to  run  over  it,  they  open  the  Flood-Gatcs,  and  the 
Water  carries  all  the  Trees  impetuoufly  to  Idriay  where  the  Bridge  is  buik 
very  ftrong,  and  at  very  oblique  Angles  to  the  Stream,  on  puipofe  to  ftop 
them,  and  throw  them  on  Aiore  near  the  Mines. 

Thofe  Mines  heretofore  coft  the  Emperor  70000  or  80000  Florins  ytarly  i 
but  now  they  coft  him  not  above  28000.    They  produced 
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By  Dr.  2.  The  Town  Idria  in  the  Country  of  Goritia  and  Province  of  FrM, 
l^r^oii*}^  feated  low,  and  encompafled  with  Hills  on  all  fides.  A  River  of  the  £une 
'Name  runs  by  it,  and  proves  fufficient  upon  plentiful  Rains  Co  convey  down 
the  Fir-Trees  and  other  Wood  required  in  the  fervice  of  the  Mines  :  And  tt> 
this  end  there  is  an  handfome  Work  of  Piles  made  floping  athwart  the  River 
(after  the  fame  manner  as  I  obferved  in  Newjol  in  Upper  Hungary^  crofs  the 
River  Gran)  to  ftop  the  Trees. 

The  Entrance  into  thefe  Mines  is  not  high,  or  upon  a  Hill,  but  in  that 
Town  itfelf.  The  deepeft  part  of  the  Mine  from  the-Entrance,  is  between 
1 20  and  1 30  Fathoms. 

The  Virgin  ^ickfilver^  which  they  call  Jungfraw^  is  that  which  difcoveis 
itfelf  without  the  help  of  Fire.  Sometimes  it  is  plainly  feen  in  the  Ore,  or 
falls  down  in  Drops,  and  fometimes  ftreams  out  in  good  quantity  ;  as  about  7 
Years  ago  it  ran  out  of  the  Earth  at  firft  in  a  Stream  as  fmall  as  a  Thread, 
and  afterwards  as  big  as  a  Packthread,  but  ceafed  in  3  or  4  Days.  That  alio 
is  accounted  Virgin  ^ickfilver^  which  is  feparated  only  by  Water. 

Plain  ^ickfilver  they  obuin  by  Fire  out  of  the  Ore, .  or  out  of  the  GnMh 
har  of  Mercury,  which  they  dig  out  of  this  Mine.  The  Ore  of  tlus  Mine  is 
of  a  dark  Colour,  mixed  with  Red. 

The 
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The  ^uicl^hir  Ore  of  thit  Mine  ordioarilyr  contains  half,  and  fometiiMi 
two-thirds  of  ^ickfiher.  .* 

I  M!«nt  into  the  Mioc  bf  the  Pit  of  St.  Jgutba^  and  came  up  again  by  that 
of  St  Barbaryj  defcendiii^  and  afconding by  Ladders.  lafcended  at  one  of 
6 59  Staves,  or  89  Fathoms,  It  has  been  wrought  200  Years,  about  tiie  fame 
Space  of  time  y^ithNmfol  Mine,  but  comes  much  fhort  in  time  of  the  Silver 
Mine  at  Ssbmmtz  \  and  much  ihorter  yet  of  the  notable  Lead  Mines  in  Upper 

In  a  Lalwr^tary^  where  the  ^uukjiher  is  feparated  by  Pure,  I  faw  an 
heap  of  16000  Retorts  of  Iron*,  every  one  of  which  colts  a  Crown  at  the 
belt  hand  from  the  Iron  Furnaces  in  Cariniiia.  There  are  800  ketorts  and 
as  many  RecijHents,  employed  together,  in  drawing  over  the  ^ickfilver  in 
16  Furnaces  ;  50  in  each  Furnace,  25  of  a  iide  ^  i%  above,  and  13  below 
of  each  fide. 

June  12,  1669.  When  I  was  there,  they  carried  out  40  Saumes  of  ^ick* 
J^erinto  Foreign  Parts,  each  Saume  conttining  315  pound  Weight,  to  the 
value  of  4000  Ducats  of  Gold.  Some  of  it  is  lent  as  far  as  Cremniix  in  Hun*^ 
garjy  for  the  ufe  of  the  Gold  Mines  :  And  very  much  carried  away  South* 
ward  \  for  diey  are  not  far  from  the  Soniius^  or  Lyfonzoy  aconfiderabk  River, 
which  runs  into  the  Gulph  of  Triefte  in  the  Adrsatick  Sea. 

In  the  Caftle,  I  faw.  3000  Saumes  of  ^ckfiher  together  in  Barrels  •,  the 
^uick/iher  being  firft  made  up  in  double  Leather :  And  in  another  Houfe  as 
much  Ore  as  can  be  diftilled  in  two  Years,  except  they  have  great  Plenty 
of  Run  to  bring  down  the  Wood. 

The  Country  is.  well  ftored  with  ftately  Firs,  Larches,  Pines,  Pinafters, 
Picea*s,  and  that  noble  crifped  and  well  grained  kind  of  Acer,  whereof 
Viob  and  Violins,  are  made  :  Whereof  there  is  alio  Plenty  in  the  Country 
of  Saitzkarg  and  Camiola. 

Travelling  fometimes  in  the  Night,  we  had  continually  ^ut  us  a  great 
Numben  of  large  Glow-worms,  which  put  into  Papers,  give  a  dim  Light 
like  Candles  in  Lanthorns  ;  and  the  Air  alfo  was  full  of  Flaming  Flies,  af« 
fording  fome  delight  unto  us. 

The  way  to  this.Place  from  Croatia  I  found  difficult ;  and  coming  from  it 
to  AidofcUni  and  Croatia^  I  paiTed  over  Swartzenburg^  or  the  Black  Moun* 
tain,  from  whence  I  deff^ended  10  miles.in  a  Rocky  Country,  and  far  more 
Stony  than  the  Craw,  or  Campus  lapidofus^  in  Provence* 

CVIIL  In  the  Valley  of  Lancy^  which  runs  between  the  Mountains  of^^J^ 
S'urittj  grows  a  Plant  like  the  Dcromum^  {io  alfo  called  by  the  Inhabitants  PUnui  By 
and  B^tanifts ;)  near  the  Roots  whereof  you  may  find  pure  ^ickfiher^  run-  |;p^|"I"i 
fling  in  fmall  Grains  like  Pearls  \  the  Juice  of  which  Plant  being  expreflfed  ^vp-m* 
and  expo&d  to  the  Air  of  a  clear  Night,  there  will  be  found  as  much  Mer- 
cuey^  as  thereis  loft  of  Juice. 

GEL  Tho*  I.  have  many  things  to  objoft  ag^nft  the  Sympathy  of  (?^^.jf 
with,  ^ickfilver  j  yet  perhaps  there  may  be  ^ickjilver  more  fubtlc  and  J^g^ J^ 

ponderantiiI'i,^5*,!|; 
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ponderant  than  that  which  is  comiiTon»  which  may  enable  the  ChymSI  to 
argue  very  fpeciouQy  for  it. 

It  is  hotly  difputed  among  the  Curious  in  Cbymftrjf  whether  or  no  there 
be  any  fuch  thingas  a  Mercury,  which  being  barely  mingled  with  Gold,  re- 
duced to  fine  Parts,  will  produce  any  fenfibie  Heat.  The  Affirmatire  is  af- 
ferted  by  fome  that  pretend  to  the  Tranlmutation  of  Metals,  who  afcribe 
this  Virtue  to  the  Mercuries,  extracted,  as  they  fuppofe,  from  fome  compkat 
Metals  -,  which  are  therefore,  in  their  Phrafe,  ftUed  Mcrcurii  Carparum^  or 
the  Mercuries  of  metalline  Bodies.  But  the  Nqjative  is  more  generally 
maintained,  not  only  by  Phiiofophers  and  Phyficians,  but  the  more  learned 
Spagyrijis  themfelves,  especially  the  Modern. 

I  the  lefs  wonder  at  this  latter  Opinion,  becaufe  having  purpolely  enqui- 
red of  feveral  prying  yilcbymijis^  they  have  apart  ingenioufly  confefled  to  to^ 
that  they  never  adu  ally  faw  any  incalefcent  Mercury,  though  they  had  fome- 
times  heard  it  boafted  of. 

But  notwithftandingall  this,  hanruig  for  feveral  Reafons  looked  upcxi  Mer- 
cury as  a  Body  which  is  not  neceffarily  fo  homogeneous  as  it  is  fuppofed,  the 
Opinion  I  moft  liked  of  was,  that  of  a  Poflibility  of  an  incalefcent  Mercury. 
For  notwithftanding  the  vulgarly  fuppofed  fimilar  Nature  of  Quickfilver, 
which  I  willingly  confels  to  be  great  enough  to  be  admirable  ;  yet  having 
devifed  two  Ways  (unpradtifed  that  I  know  of  by  any  Chymift)  the  one  to 
difcover  whether  a  dean  and  careful  diftilled  Mercury  might  not  be  a 
compounded  Body,  and  have  in  it  Parts  that  are  not  mercurial  ;  and  the 
other  out  of  fuch  a  fine  diftilled  Merairy  to  (eparate  Parts,  and  that  in  oo 
defpicable  Number,  that  are  plainly  heterogeneous  :  I  found  up(Mi  Trial, 
that  both  the  Methods  I  had  thought  on  would  fucceed ;  which  warranted 
me  to  think  it  poffible,  that  a  Mercury  very  fine  and  clean,  and  even  purgpd 
by  Sublimations  and  Diftillations,  may,  by  Art,  have  been  made  to  affume 
and  incorporate  with  it  a  Multitude  of  heterogeneous  Corpufcles,  not  to 
be  difcovered,  much  lefs  feparated  (as  thofe  of  Tifiy  Lead^  &c.  may  be) 
by  a  (kilftjl  Artift. 

This  was  enough  to  ingage  me  to  make  Trials,  whether  fome  of  thefc  he-, 
terc^eneous  Particles,  that  I  found  reducible  with  Msrcury  into  a  lafting 
mercurial  Flux,  might  not  fo  alter  it,  as  to  difpofe  it  to  heat  with  Gold: 
And.  that  there  were  fuch,  through  God's  Blefiing,  my  Trials  afibrded  me 
pofitive  Proof,  about  the  Year  1652. 

But  when  I  was  alone,  that  I  might  not  be  impofed  upon  by  others,  I  took 
to  one  Part  of  our  Mercury  fometimes  half  the  Weight,  and  fomedmes  an 
equal  Weight  of  refined  Gold  reduced  to  Cabc^  or  fubtle  Powder.  This  I 
put  into  the  Palm  of  my  Left  Hand,  and  putting  the  Mercury  upCHi  it,  ftir- 
red  it,  and  preffed  it  a  little  with  the  Fingers  of  my  Right  Hand,  by  which 
the  two  Ingredients  were  eafily  mingled,  and  grew  not  only  fenfibly  but 
confiderably  hot,  and  that  fo  nimbly,  that  the  Incalefcence  did  fometimes 
come  to  its  height  in  about  a  Minute  of  an  Hour,  by  a  Minute  Clock.  I 
found  the  Experiment  fucceed,  whether  I  took  all  together,  or  but  half  as 

much 
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miick  Gold  at  Mnrtury ;  but  die  Effeft  fcemed  Co  be  much  greater  when  they 
were  employed  in  eaual  Weight. 

I  tried  alfo  the  temc  Mereury  with  ri^mi  Silver^  reduced  to  a  very  fine 
Powdery  bat  I  could  not  perceive  any  Heat  or  Warmth  at  alj,  though  I  am 

St  CO  think,  with  a  fudkienc  Quantity  of  LtafSiher^  it  might  have  been 
ifihlc. 

I  made  Trial  afterwards  oftner  than  once,  m  the  Hands  of  others,  who 
were  not  a  little  furprized  and  pleafed  at  the  Event ;  particularly  having  gi- 
ven the  Ingredients  to  the  learned  Secretary  of  the  Kojal  Society^  I  drared 
him  CD  maKe  the  Experiment  in  and  with  bis  own  Hand,  in  which  it  proved 
fttccd&fui  i^rithin  fomewhat  le&  than  a  Minute  of  an  Hour.  (And  the  Lord 
Vifcount  Bfwmker^  Prefid^nt  of  the  Royal  Society  made  the  fame  Experiment 
with  fome  of  the  fame  Mercury^  in  his  own  Hand,  with  good  Succefs.) 

This  Incalefcence  was  the  more  confideraUe,  fince  being  willing  to  hufband 
my  Marcwry^  I  made  thefe  Trials  but  with  a  Drachm  at  a  dme,  which  fcarce 
amounts  in  quantity  to  the  Bignefs  of  half  a  middle-fized  Bean  ;  and  yet  I 
have  fometimes  had  of  this  Marcury  fo  fubtle,  that  the  Heat  made  me  wil- 
ling CO  put  it  haftily  out  of  my  Hand. 

However,  I  will  not  hence  determine,  whether  thofe  that  are  MercuriiCor- 
fcrum^  and  were  made,  as  Cbymfts  prefume,  by  Extradion  only  from  Metals 
and  Minerals,  ^mll  each  of  them  grow  hot  with  Gold,  as,  if  I  much  miftake 
not,  I  found  Aniimonial  Mercury  to  do.  Nor  will  I  affirm,  that  cvtr  metal- 
line  ikkfr«ry,  tho*  everfo  difpofedto  Incalcfcence,  or  even  that  of  Silver  and 
Gold  it  felf,  is  the  fame  with  that  which  the  Cbryfifean  Writers  mean  by  their 
PbiUfopbick  Mnrcmy^  or  is  near  fo  noble  as  this.  Nay,  I  will  not  fo  much  as 
affirm,. that  evtrj  Marcury^  obtained  by^Extraftion,  even  from  the  perfedb 
Metals  ^mfelves,  muil  needs  be  more  noUe  and  fit,  zs  Alcbymijts  fpeak, 
for  t\i€Pbilofopbict  Warky  than  that  which  may  with  Skill  and  Fkins  be  at  length 
obtained  from  Common  Mercury^  flulfiilly  freed  from  its  recrementitious  and 
Iiei3efX)gaieous  Parts,  and  richly  impregnated  with  the  fubtle  and  a£tive  ones 
of  congruous  Metals  or  Minerals.  But  if  there  be  any  truth  in  what  fome  of 
the  moft  approved  Spagyrifts  have  delivered  about  a  Solvent  of  Gold,  that 
feems  of  km,  and  periuqps  is  not  much  nobler  than  one  that  I  had,  it  feems 
allowaUe  to  expeft,  that  even  ours  fliould  be  of  more  than  ordinary  Ufe, 
both  in  Pkjfick  and  AUiymy. 

I  had  almoft  forgot  to  tell  you,  that  whereas  'tis  ufual  to  take  4,  5,  or  6, 
nay  S  or  10  parts  of  common  ^ickfilverj  to  make  an  Amalgama  with  one  of 
Gold,  even  when  both  are  heated  by  the  Fire  ;  I  found  our  Mercury  fo  con- 
gruous to  that  Metal,  that  it  would  prefently  imbody  with  no  lefs  than  an 
equal  Weight  of  it,  and  produce  a  pretty  hard  Amalgama  or  Mixture,  in 
which  the  Mercury  was  fo  difiufed,  that  the  Gold  had  quite  loft  its  Colour. 
Suomily^  1 4hall  add,  what  for  ought  I  know  has  not  been  yet  obferved,  that 
this  Power  of  penetrating  Gold,  and  growing  hot  with  it,  is  fo  inherent, 
not  to  fay  radicated,  in  our  Mercury^  that  after  it  had  been  diftilled  from 
Gold  again  and  again,  I  found  it  to  retain  that  Property.  And  Lajlly^  I 
found  by  Trial,    that  a  fingle  Drachm   of  Mercury^  made  after  a  certain 
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manner,  did  the  3d  or  4th  Year  after  I  had  1^  it  by,  grow  ib  hot.  with  Gold, 
that  I  feared  it  would  have  burnt  my  Hand. 

Jc  may  be  doubted  whether  the  Rood  that  the  Preparations  of  it  (fuch  as 
Precipitates  and  Turbiths  of  divers  kinds,  Mercurius  aukis^  Cinnahr  made  <tf 
the  Sulphur  of  Antimony,  and  with  Gold,  &fr.)  may  do  in  Phyficlc,  is  likely 
much  to  exceed  the  political  Inconveniencies  that  may  enfue,  if  it  ihould 
prove  to  be  of  the  belt  Kind,  and  fall  into  ill  Hands.  The  knowledge  pf  the 
Opinions  of  the  wife  and  {kilful  about  this  Cafe,  will  be  rcquifitc  to  aflift 
me  CO  take  right  meafures  in  an  Affair  of  this  nature.  And  till  I  receive 
this  Information,  I  am  obliged  to  fiknce.  In  the  mean  while,  I  (hall  make 
bold  to  add  this  Secret,  which  to  fome  I  think  will  feem  a  Paradox,  namely. 
That  a  Mercury  qualified  to  heat  with  Gold,  and  perhaps  with  other  Pow- 
ders, may  be  made  by  more  Ways  than  one  or  two ;  Experience  having  af- 
fured  me  that  fuch  a  Mercury  may  be  prepared,  not  only  by  employing  An- 
timony and  foUd  Meuls,  as  ilii^r J,  but  without  any  fuch  Metal  at  ail,  or  fo 
much  as  Antimony  itfclf. 

I  fhall  only  admonifti   thofe  inquifitive  Spagyrijisj  that  may  be  defuous  to 
try,  whether  their  purify  •d  Mercury  be  incalefcent,  that  they  be  not  too  hafty 
to  conclude  it  is  not  fo,  nor  to  reject  it,  unlefs  they  luve  made  the  Trial 
with  Gold  duly  prepared.    For  the  fmalleft  filings  of  Gold  I  could  make,. 
Or  even  fome  Calxcs  of  Gold,  will  not  ferve  our  turn,  as  I  have  found  by 
employing,  without  Succefs,  a  very  fine  and  fpongy   Calx,  made  after  aa 
uncommon  way ;  the  golden  Particles  having,  as  it  Teemed,  fome  extremely 
fine  tho'  unobferved  Dull  of  the  Additament  fticking  to  them,  which  hindred 
the  Adhefion  of  the  mercurial  ones.     Now  the  Calx  of  Gold  that  I  mod  ufed, 
as  finding  it  Hill  to  do  well,  was  that  made  by  Quartation,  as  Alcbymijts  call 
it^  that  is,  by  melting  together  one  part  of  fine  Gold,  and  3  or  4  parts  of 
cuppelled  Silver,  and  then  putting  the  Mafs,  wherein  the  Metals  are  mixed 
almoft^^r  minima^  into  purify M  Aquafortis^  which  diffolving  the  Silver  only* 
leaves  the  Golcl  in  the  form  of  a  fine  Calx.     Alfo,  by  making  an  Amalgama 
with  pure  Gold  and  vulgar  Mercury,  and  diflblving  theMercury  in  good  A%m- 
fortisj  there  will  remain  a  Powder,  which  being  well  walhed  in  fair  Water,  to 
dulcify  it  and  keep  a  while  in  moderate  Fire,  to  dry  it  thoroug^hly  witliout 
melting  it,  will  become  a  Calx,  which  I  have  mprc  than  once  uled  with  our 
Mercury  with  good  Succefs.     I  have  alfo  fometimes  taken,  infteadof  aCalx 
of  Gold,  a  competent  number  of  Leaves  of  Gold,  reducing  by  beating  on- 
ly, without  the  help  of  Salts,  to  fufficient  thinnefs,  infomuch  that  between 

70  and  80  Leaves  did  not  weigh  a  Scruple  :  and  putting  2  or  3  times* the 
Weight  of  our  Mercury  to  them,  I  have  found,  more  than  once,  that  a 
fmart  Heat  was  prefently  produced  in  my  Hand. 

Mi^'hT       ^^'  "^^^^^  ^^  divers  Silver  Mines  at  Scbemnintz  in  Hungary  i  but  the  chief- 
Ha^y,  ^^ell  and  moft  wrought,  are  thofe  of  fVindfcbacbt  and  Trinity. 
^To^^'lt      ^^^y  ^^^^  ^^  River  here,  tho*  much  Water  in  the  Mines>  fo  as  they  are 
5t^.  iijiis.  conftrained  to  fend  much  of  their  Ore  to  Hodritz  and  other  places,  where  are 
fmall  Rivers,  by  which  their  Bellows  and  Hammers  may  be  moved,  (thdc 
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Ore  pounded,  walbedt  and  other  Works  requifite,  performed.  To  draw 
about  the  Engines  to  pump  out  the  Water,  1 2  Horfes  at  a  time  are  employed 
to  each  Wheel :  But  mfFsndfchacbt  Mine,  deep  in  the  Earth,  is  a  large  Wheel 
of  12  Yards  Diameter,  turned  aljout  by  the  Fall  of  fubtcrraneous  Water ; 
which,  together  with  the  other  Water,  pumped  from  the  deepeft  Parts  of 
the  Mine,  runs  thro*  a  Cuniculus  made  on  purpofe,  at  the  Foot  of  the 
Hill. 

Trinity  Mine  is  70  Fathom  deep,  built  and  kept  open  with  under-work  at 
a  great  Expence.  Much  of  this  Mine  being  in  earthly  Soil,  the  Ore  of  it  is 
much  eftecracd.  Divers  Veins  lie  North  ;  and  other  rich  Veins  run  to  the 
North-Eaft.  When  two  Veins  crofs  one  another,  they  efteem  it  fortunate. 
They  ufe  not  the  Vtrgula  divina^  and  have  no  certain  way  to  know  either 
which  way  the  Veins  run,  or  where  they  are,  till  by  the  induftrious  perfeve- 
ring  in  the  Labour  of  the  Mines,  they  are  at  laft  found  out.  They  (hewed* 
me  one  Place,  which  they  had  digged  ftrait  on  6  Years,  when  the  Ore 
was  but  two  Fathoms  diilant  from  the  Place  where  they  began  ;  and  in  ano- 
ther Place  they  digged  12  Years  outright,  and  at  laft  found  a  Vein,  which 
in  a  fliort  time  payed  their  Charges. 

The  blackifti  Silver  Ore  is  efteemed  the  beft  ;  much  of  it  hath  a  Mixture 
of  a  fhining  yellow  Subftance  or  Marcafite,  which  if  it  be  not  in  too  great 
a  Quantity,  is  not  unwelcome ;  by  reafon  that  it  difpofeth  the  Ore  to  Fluidity, 
or  renders  it  more  eafy  to  be  melted :  But  if  it  be  in  too  great  a  Porportion, 
they  are  of  Opinion,  that  it  preys  upon  the  Silver  in  the  Mine,  and  in  the 
Furnace  carrieth  it  away  while  it  meheth,  by  over  volatizing  it. 

There  is  often  found  a  red  Subftanc^e,  which  grows  to  the  Ore,  called 
Cinnabar^  Cinnabar  of  Sihefj  Cinnabaris  nativa^  Minium  nativum^  or  Berg- 
Gnnabar.  This  Subftance  grinded  with  Oil,  maketh  a  Vermilion,  equal  to, 
if  not  furpai&ng  the  Cinnabar  made  by  Sublimation.  I  difcovered  a  Sulphur 
in  it,  by  cafting  it  upon  a  hot  Iron^Plate,  on  which  it  burned  blue.  The 
Miners  fay,  they  meet  not  with  any  Quickfilver,  but  they  find  Chryftals, 
Amethifts,  or  Ametheftine  mixtures,  in  the  Clefts  of  the  Rock,  and  fome- 
times  nigh,  or  joined  to  the  Ore,  as  alfo  Vitriol  naturally  chryftallized  in  the 
Earth,  in  divers  of  the  Mines,  and  particularly  in  a  Mine  in  Paradife-Hill, 
near  Scbemnitz. 

An  hundred  Pound  Weight  of  Orefometimes  yields  but  half  an  Ounce,  or 
an  Ounce  of  Silver  j  fometimcs .  2  Ounces,  3,  4,  5,  and  unto  20  Ounces. 
What  is  richer  is  very  rare,  yet  fome  hath  been  found  to  hold  half  Silver  ; 
and  I  have  feen  it  fo  rich,  as  to  be  cut  with  a  Knife. 

A  Specimen. of  each  fort  of  Ore,  which  they  dig  out  of  the  Mines,  is 
carried  to  an  Officer  called  the  Probierer^  who  is  to  prove  and  judge  of  its 
Richhefs,  which  he  doth  in  this  manner.  Of  all  forts  of  Ores  he  taketh  the 
fame  Quantity.  The  Ores  being  firft  dried,  burnt  and  powdered,  he  givetk 
an  equal  Proportion  of  Lefiid  to  all,  melteth  and  purifieth  them  ;  then  by 
exad  Scales,  takes  notice  of  the  Proportion  between  the  Ore  and  the  Metal 
contained  in  it  i  and  reports  it  to  thofe  employed  in  the  great  melting 
Furnaces. 
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If  the  Ore  be  found  to  hold  It  Ounces  or  more  of  Slrer  in  loo  Pound 
weight,  they  ordinarily  melt  it  without  any  forgoing  Preparation,  by  the 
Help  of  Iron  Stone  (which  is  not  Iron  Ore,  but  a  Stone  found  thereabout, 
of  which  the  Liver-coloured  is  the  beft)  J&u  (a  fort  of  Pyrites)  and  Skckm 
(a  Scum  or  Cake  taken  off.  from  the  top  of  the  Pan,  into  which  the  melted 
Mineral  runs,  and  is  a  Subftance  made  out  of  the  former  mentioned  by  Fu- 
fion  ;)  which  are  thrown  in  with  it  into  the  melting  Furnace. 

If  the  Ore  be  poorer,  holding  but  two  Ounces  in  loo  Pound  weight,  or 
lefs,  it  is  firft  pounded  and  wafhed,  till  it  becomes  richer,  or  hath  a  greater 
Proportion  of  Metal  in  refpedt  of  die  Ore,  much  of  the  Earthy  Parts  being 
wafhed  away.  Then  it  is  thrown  into  the  Furnace  with  the  tormer  Mate^ 
rials  ',  and  the  Marcbqfite^  which  remains  ftill  with  it,  as  finking  always  to 
the  bottom  with  the  Silver  in  the  Waih- works,  helps  to  the  quicker  Fufion 
of  the  Ore. 

Whatfoever  is  melted  in  the  melting  Furnace,  is  let  out  throi^h  a  Hole  at 
the  bottom  thereof,  into  the  Pan  which  is  placed  in  the  Earth  before  it ; 
and,  thus  expofed,  it  immediately  acquires  a  hard  Scum,  Drofs,  Loaf,  or 
Cake  ;  which  being  oft  taken  off  from  the  top,  the  Meul  remaining  in  it 
becomes  purer  %  to  which  is  added  Lead,  and  after  fome  time  the  melted 
Metal  is  taken  out.  Then  being  again  melted  in  the  driving  Furnace,  the 
Lead,  or  what  elfe  remains  mixed  with  the  Silver,  is  driven  off  by  the  Mow- 
ing two  great  Bellows,  and  runs  over  in  the  Form  of  Litharge.  That  which 
firft  comes  over  is  the  white,  and  that  which  is  laft,  being  longer  in  the  Fire, 
is  the  red  ;  not  that  it  is  Litharge  of  Gold  i  both  being  driven  off  from 
the  fame  Metal. 

Moft  of  the  Scbmniiz  Silver  Ore  holds  fome  Gold,  which  they  fep»ate 
by  melting  the  Silver,  then  granulating  it,  and  afterwards  by  diflblving  it 
in  Jquafortis^  whereby  the  Gold  is  left  at  the  bottom,  and  is  afterwards 
melted.  T\itA]uafortu\%  diftUled-from  the  SUver,  and  ferveth  again  for 
Ufe. 

The  Silver  then  feparated  from  all  its  former  Aflbdates,  is  fent  to  Ortm- 
nitZj  where  they  coin  it  into  Pieces  of  a  mixed  Metal  (which  is  the  common 
Money  of  the  Country)  after  this  manner :  They  melt  it  with  about  the 
fame  quantity  of  Copper,  and  run  it  into  Bars,  which  they  beat  out  \  then 
ibftening  them  in  the  Fire,  draw  them  out  to  an  exa£t  Thinnefe  between 
two  Steel  Wheels  -,  then  they  cut  them  out  into  round  Pieces  with  an  Inftru- 
ment  like  a  Shoe-maker's  Punch,  and  dien  boil  them  with  Tartar  and  Sak, 
Ihake  them  in  a  Sack  with  Small-coal  and  Water,  dry  them  in  a  Kettle  per- 
forated, and  afterwards  they  are  drawn  between  two  Wheeb,  in  which  mey 
receive  their  Stamp. 

At  GM  ,  CXI.  Among  the  7  Mine-Towns  in  Hrnigarf  (which  are  not  far  fiora  one 
2^^ij^^  another,  viz.  Chrmnitz^  Scbmmtz^  Newfil^  Kmngfberg^  Sockants^  libeteny 
Dr.Edwi!^  and  ^iln)Cbrmmtz  is  the  richeffc  in  Gold  They  havealib,  atprefent, 
fss^^ii^.  Gold  Mines  at  Bocbaniz  and  Kmngfierg  s  and  they  repott  in  that  Country» 
'  that  there  hath  been  formerly  a  rich  Gold  Mine  at  Qtafs-Hittm^  but  loft 
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fifice  xiatBeiilem  Gabcr  oyer- run  thofe  Parts,  when  the  Undertakers  ftopp'd 
up  the  Mine  and  fled. 

They  have  worked  in  the  Gold  Mine  at  Cbremnitz  900  Years.  This  Mine 
is  fevcral  EngUJb  Miles  in  length,  and  about  160  Fathoms  deep.  Many 
Veins  of  the  Ore  run  to  the  North,  and  to  the  Eaft.  They  work  alfo  to- 
wards one,  two,  and  three  of  the  Clock,  as  they  fpeak  ;  for  the  Miners  direft 
themfelves  under  Ground  by  a  Compafs,  not  of  32  Points  ffuch  as  is  ufed  at 
3ca)  but  by  one  of  24 ;  which  they  divide,  as  ¥^  do  the  Hours  of  the  Day, 
into  twice  Twelve.  Of  the  Gold  Ore,  fome  is  white,  and  fomc  black,  red, 
or  yellow :  That  with  black  Spots  in  white  is  elteemed  the  beft,  as  alfo  the 
Ore  which  lieth  next  to  the  black  Veins.  This  Ore  is  not  rich  enough  to 
fiiffer  any  Proof  in  fmall  Parcels,  like  that  in  other  Mines,  whereby  to  know 
what  proportion  of  Metal  is  contained  in  it ;  but  they  pound  a  very  great 
Quantity  thereof,  and  walh  it  in  a  little  River,  which  runs  nigh  the  Town. 
The  whole  River  being  divided,  and  admitted  into  diverfe  Cuts,  runs  over 
the  Ore  continually,  and  fo  vraflieth  away  the  earthy  Parts  from  the  metal- 
line :  And  from  a  dear  River  above  the  Town,  by  its  runnii^  thro*  fe  many 
Works,  and  over  fo  much  pounded  Ore,  it  becomes  below  the  Town,  a  dark 
yellow  Stream,  of  the  Coknir  of  the  Earth  of  thofe  Hills. 

There  have  been  Pieces  of  pure  Gold  found  in  the  Mine.  Some  of  which 
I  have  feen  in  the  Emperor's  Treafury,  and  in  the  Eleftor  of  Saxony*^  Repo- 
fitory  ;  one  piece  as  broad  as  the  Palm  of  my  Hand,  and  others  lefs  \  and 
upon  a  white  Stone  many  pieces  of  pare  Gold :  but  thefe  are  very  rare. 

The  comntKMi  yellow  Earth  of  the  Country  near  Cbremnitz^  althio'  it  be  not 
efteemed  Ore,  affords  fome  Gold :  And  in  one  Place  I  faw  a  great  part  of  a 
Hill  digged  away,  which  hath  been  caft  into  the  Works,  wafiied  and  wrought 
in  the  fame  manner  as  pounded  Ore,  with  confiderable  Profit. 

Some  Paflages  in  this  Mine,  cut  thro'  the  Rock,  and  long  difufed,  have 
grown  up  ag^ ;  and  lobferved  the  Sides  of  fome,^  which  had  been  former- 
ly wide  enough  to  carry  their  Ore  thro',  to  approach  each  other,  fo  as  we 
paflcd  with  <Ufficuky,  This  happens  in  moift  Places.  The  Paffages  unite  not 
from  die  top  to  the  bottom,  but  from  one  Side  to  another. 

There  is  Fkriol  in  this  Mine,  white,  red,  blue  and  green ;  and  alfo  Vitriol 
Waters.  There  is  a  Subftance  found,  which  fticks  to  the  Gold  Ore,  of  fmall 
pointed  parts  Uke  Needles,  called  by  them  Antinnmy  of  Gold.  There  are  Chry- 
fbls  found  here,  and  fome  tindured  yellow. 

The  Miners  will  not  allow  any  ^ick-Jiher  or  Brimjlone  to  have  been 
ibund  here  \  jtt  in  the  laidy  mention'd  AntinKn^  of  Goldy  there  is  evidently 
Smfybmr^  as  I  perceived  by  burning,  Thr  ^i^Jilver  Mine,  mentioned  in 
the  Anfwer  to  ISrcker's  incpries,  Mund.  Suiter,  is  an  Hungarian  Mile,  or 
Icven  E^gUJb  Miles  diilant  from  Cbremnitz  -,  and  is  not  wrought  in  at  pre- 
fent. 

There  Is  a  VkridlBM  m  theie  Hilis  near  the  Gold  Mine  ;  the  Earth 
or  Ore  of  it  is  reddtfh,  and  ibmetimes  greenilh.  This  Earth  is  infu&d  in 
"WatCf,  and  after  3  Days  the  Water  is  poured  off,  and  bmled  7  Days  in  a 
Ijeaden  Veflcl,  fail  it  ooone  to  a  thick  graniidated  whitifli  Subftance,  whkh 
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is  afterwards  reduced  to  a  Calx  in  an  Oven,  and  ferveth  in  the  making  Jfta-' 
fortis^  or  the  feparating  Water  ufed  at  Scbemnitz. 

They  have  divers  ways  of  taking  the  Gold  out  of  its  Ore,  by^  burning 
the  Ore,  by  melting,  by  adding  Silver  Ore  and  other  Minerals,  Sand,  and 
Lead,  as  they  find  the  Ore  fluid  or  fixed.  But  without  Lead  they  proceed 
thus : 

They  break  and  pound  the  Ore  in  Water  very  fine ;  then  wafli  it  often, 
and  lay  it  in  Powder  upon  Cloths,  and  by  the  gentle  oblique  deicending 
of  the  Water  over  it,  and  their  continual  (lirring  it,  the  earthy,  clayifh,  and 
lighter  parts  are  waflied  away,  while  the  heavier  and  metalline  remain  in  the 
Cloths.  Thefc  Cloths  are  afterwards  wafhed  clean  in  feveral  Tubs,  and  the 
Water,  after  fome  fettling,  poured  off  from  its  Sediment,  which  Sediment  is 
again  wafhed,  and  flirred  up  in  feveral  VefTels  and  Troughs,  till  at  length 
they  fprinkle  Quickfilver  upon  it,  and  kneed  it  well  together  for  an  Hour  : 
and  then  wafhing  it  again  in  a  Wooden  VefTel,  after  the  feparating  of  much  of 
it  which  the  Quickfilver  touches  not,  by  ftriking  this  VefTel  againfl  their  Leg, 
they  bring  the  Gold  and  Quickfilver  together,  in  an  Amalganuij  to  one  Cor- 
ner of  it.  From  this  Amalgama  they  ftrain  as  much  of  the  Quickfilver  as 
they  can,  thro*  coarfe  Cloths  firfl,  and  then  thro*  fine  ;  then  they  put  the 
Mafs  remaining  upon  a  perforated  Plate,  which  they  fet  over  a  deep  Pan 
placed  in  the  Earth,  in  the  bottom  of  which  Pan  they  alfo  put  Quickfihrer. 
This  Pan  they  cover,  and  lute  the  Cover  well :  and  then  making  a  Charcoal 
Fire  upon  it,  they  drive  down  the  Quickfilver  yet  remaining  in  the  Gold,  to 
the  reft  in  the  bottom  of  the  Pan  -,  then  taking  out  die  Gold,  they  cafl  it  into 
the  Fire,  that  it  may  become  purer. 

Concerning  Cranacb  Gold,  I  cannot  learn  that  there  is  any  fuch  Gold,  or 
Place  where  Gold  is  digged,  in  Hungary  ;  but  in  Germany  I  think  there  is, 
for  Jgriccla  mentions  fuch  a  Place  as  Golde-Cranacumj  and  another  called 
Golde-Crona. 

^rutMtnm      CXII.  It  is  evident  from  undoubted  Experiment,  that  Gravity  is  in  all 

^^^Zd*  Bodies  proportionable  to  the  quantity  of  Matter  in  each,  and  there  is  no  fuch 

^^*»2^  thing  as  a  Propenfion  of  fbme  more,  others  lefs,  towards  the  Earth's  Center ; 

coaft(nieiit  fince  the  Impediment  of  the  Air  being  removed,  all  Bodies  defcend,  be  they 

5Im?'*f^  ever  fo  loofe  or  compaft  in  Texture,  with  equal  Vckxaty.    It  follows  there* 

acr.iiiDoadfore,  that  there  is  feven  dmes  as  much  Matter  in  Gold  as  in  a  Piece  of  Glafs 

^"^'^  of  the  fame  Magnitude  (their  Specifick  Gravities  being  nearly  as  Seven  to 

One)  and  confequently,  that  nt  kaft  fix  Parts  of  (even  in  the  bulk  of  Glafs, 

mufl  be  Pore  or  Vacuity,    This  fonje  Favourers  of  the  Atomical  Pbilcfopby 

have  endeavoured  to  folve,  by  fupjpofing  the  primary  or  conftituent  Atomsof 

Gold  to  be  much  larger  than  thole  of  other  Bodies,  and  confequently  the 

Pores  fewer. 

In  order  to  examine  the  Magnitude  of  thofe  Atoms,  I  informed  my  (elf 
among  Wire-drawers,  that  the  very  beft  double-gilt  Wire  was  made  out  of 
Cylindrick  Ingots  four  Inches  in  circumference,  and  2S  Inches  long,  which 
weigh  16  Pounds  ^roy  ^  on  thefp  they  beitow  4  Ounces  of  Gold,  that  is,  to 

every 


every  48  Ounces  of  Silver,  one  of  Gold :  and  that  2  Yards  of  the  Superfine 
Wire  weighs  a  Grain.  Hence  at  firft  li|^ht  it  appeared,  that  the  length  of 
98  Yards  is  in  weight  49  Grains,  and  that  a  fingle  Grain  of  Gold  covers  the 
iaid  98  Yards,  and  that  the  looooth  part  of  a  Grain  is  *above  7  of  an 
Inch  long;  which  yet  may  be  adually  divided  into  10,  and  fo  the 
1 00000  Part  of  a  Grain  of  Gold  be  vifible  without  a  Microfcopc.  And 
by  means  of  the  Spccifick  Gravities  of  the  Metak,  viz.  Silver  lof  and 
C^id  1 84-  I  found  the  Diameter  of  fuch  Wire,  the  -rrr  part  of  an  Inch, 
and  its  Circumference  the  xrr  p^rt :  But  the  Gold  in  thicknefs  not  to  ex- 
ceed the  tTTTc-^  pa*'^  ^f  a"  Inch  •,  whence  it  may  be  concluded,  that  the 
Cube  of  an  hundredth  part  of  an  Inch  would  conuin  above  2433000000  (or 
the  Cube  of  1345)  of  uich  Atoms.  And  yet  tho*  the  Gold  be  ftretched  tofo 
great  a  degree  as  is  here  demonftrated,  it  Ihews  itfelf  of  ib  even  and  uni* 
ted  a  Texture,  as  not  to  let  the  white  Colour  of  the  Silver  under  it  appear 
(even  with  a  Microfcope)  thro*  any  the  leaft  Pores  ;  which  argues  that  evca 
in  this  exceeding  thinnefs^  very  many  of  thofe  Atoms  may  ftilL  lie  one  over 
the  other. 

CXni.  I.  Jn.'  1664.    I  travelled  into  the  Kingdom  of  Mexico ^  under  AKura 
the  CharaAer    of  a  Bifcaneer^   and   remained  in  that  Country  about  twb^^^ 
Years.  MeKkoj^i 

Some  of  the  Mine-men  ffiewed  me  certain  Stones,  gathered  ih  great  a-  cMm^  . 
bundance  in  the  Mines  x)f  Tafcoy  which  they  would  have  to  be  Amc-  *'  ^^»  *• ' 
tliyft*.  J   >  r  ^,,,,„, 

There  is  a  famous  Cave,  fome  Leagues  from  Mexico^  on  the  North- weft- 
fide  of  the  City  beyond  the  Lake.  I  found  it  fituated  fomewhat  high,  in  a  « 
place  very  convenient  for  Generation  of  Metals.  The  Light  of  a  Candle ' 
loon  difcovered  tQme  on  all  fides,  but  efpecially  above  my  Head,  a  glifter- 
ing  Canopy  gilded  with  a  kind  of  Leaf-Gold.  I  heaped  together  a  quantity 
of  the  Mineral  mixt  with  Sand,  and  fcraped  alfo  from  the  Superficies  of 
the  Earth,  a  quantity  of  the  fame  kind  of  Mineral  Leaves ;  none  of  which 
exceed  the  breadth  of  a  Man*s  Nail  ;  and  with  the  Icaft  handling  they  di- 
vide themfelves  into  many  Icfier  Spangles  ;  with  a  little  rubbing  they  leave- 
ones  Hand  all  gilded  over  with  Gold,  and  they  equalize  the  moft  refincrf 
Gold  upon  the  Touchftone. 

It  is  reported  that  the  antient  Indians  knew  how  to  make  ufe  of  this  Mi- 
neral. But  the  Spaniards  have  never  been  able  to  reduce  it  into  a  mafly  Form; 
by  the  Violence  of  the  Fire,  or  feparate  it  from  heterogeneous  Subftances 
by  the  mild  Trial  of  Quickfilver.  Some  indeed  of  the  choiceft  Mines  of  Sil-  • 
ver  and  Gold,  are  almoftof  the  like  nature,  nil  the  Impednnents  are  remo- 
ved, which  are  certain  mineral  Vifcofi ties,  that  fometim^s  by  their  oleagi- 
nous Fatnefs,  and  at  other  times  by  a  fretting  Acrimony,  hinder  the  Ingref^: 
of  the  Mercury. 

To  find  out  therefore  a  Cure  for  thisDifeafe,  I  began  to  make  Experi- 
tnent  on  the  Sand,  which  had  been  the  Matrix  of  the  Mineral.     I  tried  it  in; 
a  ftron^  reverberating  Fire,  but  it  di4not  afford  any  vifible  f  umes«    I  then. 
3  boiledi 
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boiled  fomc  of  it  in  Water,  and  having  poured  that  off,  I  obfcrved  the 
JUali  left  after  the  Watcr'3  Evaporation :  And  thereby  I  difcovcrcd*  char 
it  abounde;d  rather  in  f«lphureou$  Undluoufncfs,  than  feline  Acrimony. 
Finding  this,  J  applied  firft  the  Quickfilver  mingled  with  the  imdinary 
Magiftrals  (as  they  call  them)  Aifed  in  that  Country  to  curb  and  break 
the  Force  of  the  fulphureous  Impediments.  But  perceiving  thcfc  to  be  of 
no  eSed,  I  encouraged  the  Quickfilver  with  the  Qipnt  Mbrttum  of  yUrM 
or  Salt-pitr^ikcipt  as  a  Secret  among  the  chiefeft  Mine^men)  but  with  as 
little  Signs  of  the  Mercury's  Operation  as  before.  Then  I  boiled  my  Ma- 
ture over  the  Fire  j  a  Way  round  out  in  Peru  in  fuch  difficult  Cafa  %  but 
all  to  no  Purpofe.  Then  I  devifcd  a  way  to  torment  it  with  a  corrofive  or 
ordinary  feparated  Water,  impregnatjed  with  common  Salt,  and  it  ms^  a 
Diflfoludon  exadly  like  that  of  Gold :  But  having  (teamed  away  the  jffus 
FiiTtis^  I  found  a  Dirt  fomething  yellow,  out  of  whkh  with  diftiUed  Vine* 
gar^  enforced  with  its  own  tartanous  Sdt^  I  extraded  a  Tin&ure  more  cu* 
rk>usthanufeful 

An  experienced  Mineralift  cemented  it  with  the  Powder  of  vulgar  Sulphur, 
ftratum  juper  ftratum^  and  this  in  a  nuxlerate  Fire,  for"  3  Days  together  ; 
hoping  the  Sulphur  would  confume  all  the  Impediments  which  kept  the  Mer- 
xmy  from  entring  :  But  (as  I  toM  him  beforehand)  it  only  ferved  to  clog  die 
niatter  with  more  fulphureous  Unftuofity  than  it  had  before. 
MkJS^Jm       ^'  W^^  Silver  is  generated,  as  commonly  it  is,  in  certain  rocky  Stones 
f^aSi^  abounding  with  bituminous  cprofiye  mixture,  fo  a$  it  is  impoiCble  to  firee  it 
^H^ol/^  totally  from  its  corrupt  Mdirix  by  the  violent  Way  of  melting,  whatever 
rkijgme      atucUJary  Ingredient  may  be  added,  as  Lead  and  artificial  Salts,   and  the 
22S^'  like,  bocaufe  thofe  fulphureous  and  vitriolick  Compounds  (in  the  way  of  Fu- 
/•  sm.      fion)  meeting  together  with  the  Silver,  fublime  Part  of  it  away,  in  a  volatile 
Fume,  by  their  corroding  Acrimony,  calcinating  and  vitrifying  the  other 
Part,  and  robbing  the  Artificer  of  hsdf  his  Gain :  in  this  Cafe  the  Ufe  of 
Quickfilver  is  found  moft  advantageous.    They  pra&ife  thus  : 
^Having  reduced  the  Ore  into  fmall  Stones,  they  calcine  it  firfi:  in  a  rever- 
berating Oven,  yet  with  a  moderate  Fire  for  fear  of  Fufion,  and  driving 
away  into  the  Air  part  of  the  Treafure ;  the  volatile  Parts  being  by  Nature 
not  perfedly  mixed^  mnima  with  the  fixed,  as  they  afterwards  come  to  be 
by  Induilry  and  Art.    And  I  have  heard  fome  of  the  more  intelligent  ASne- 
rtf/|^r  fay,  that«xhey  judge  their  metallick  Labours  and  Operations  to  be 
manyjcimes  not  fo  mucha  reaping  of  Silver  ready  made,  as  a  kind  of  ard- 
ficial  compounding  and  bettering  of  that,  which  Nature  had  left  dilperied 
and  imperfect  - 

This  Calcinatwn  fcrves  chjefly  to  free  the  Mineral  from  many  Infirmities, 
that  hinder  the  Operation  of  the  Quickfilver;  and  it  fcrves  alfoto  diibover 
by  the  Colour  of  the  Fumes  it  yields,  what  corrofive  Mixture  chiefly  abounds 
in  it :  Befides  that,  it  renders  the  Ore  more  tradtable  and  pliant  under  the 
Miil-ftone,  which  is  to  reduce  it  to  fmaU  Flour,  before  the  Application 
of  the  Mercnry.  This  is  chiefly  obferved  in  thofe  Silver  Veins,  ttot  are  of 
a  har'i  and  dry  Complexion  9  yet  thofc  \yhich  aie  ufually  naore  foft,  abound* 

ing 
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ing  in  Oleaginous  SalpburSy  before  burnings  are  firfl:  ground  into  Pov/dcr 
in  fuch  Mills  as  I  have  often  feen  in  Glafs-Houfes,  and  then  they  receive 
a  gentle  Calcination,  the  Mneralijl  mingling  therewith  fuitable  Ingredients. 
As  if  (f.  g.)  the  Metal  be  Sulphureous  and  Antimonial,  Ruft  and  Drofs  of 
Iron  is  found  to  be  an  excellent  Cure  for  this  Diftemper  :  If  Martial  and 
abounding  in  Iron,  then  Sulphur  and  Antimony  reduced  to  Powder.  And 
I  have  found  by  Experiment  that  Sulphur  has  a  particular  Force  to  foften 
and  diflblve  Iron. 

The  Ore  being  ground,  calcined  and  curiouHy  fifted,  they  divide  it  into  fe- 
veral  Heaps,  and  then  by  leffer  Eflays,  they  find  out  how  much  Silver  is  con- 
tained in  eVery  Heap  ;  where  it  is  very  oniinary  to  find  only  fix  Ounces  in 
loo  Pounds;  Ibmetimes  la,  but  if  it  yield  18,  it  is  efteemeda  very  rich  Vein  ; 
yet  fdmetimes  there  ate  great  Maffes  found  all  of  pure  Silver,  which  is  called 
yirgin  MttaL  Then  proportionable  to  the  Quantity  of  Silver  in  each  Heap 
they  befprinkle  thefn  with  ^ick/tlverj  and  that  not  all  at  once,  but  at  feveral 
times,  ftirring  the  Ore  upand  down.  If  the  Mercury  gives  Signs  of  being  Tocad^ 
(as  they  call  it)  i.  e.  if  it  appear  mortified,  ndt  in  fmall  ^nd  clear  ipherical 
Figures  (which  is  i  good  Prognoftick)  but  in  the  Form  of  long  Wdrms  of  a 
wmi,  pale,  dark,  and  Icadilh  Colour  (Which  indicate  that  the  Ore  abounds 
tnth  Lead  and  Pewttr)  it  is  cured  by  certain  Magiftrak  which  have  for  their 
Bafis  or  Mafter-Ingredient  calcined  Copper  mingled  With  Salt. 

The  Heaps  of  Ore  being  thus  mingled  with  ^ickjilver^  they  are  often 
ftifttd  about,  the  better  to  incorporate  it  With  the  Silver.  I  find,  that  they 
hay^  none  but  conjeftural  Signs  to  know  when  thfe  Mercury  hath  entirely 
pefkrmtA  its  Ofike  in  feparatihg  dl  the  Silvet-  from  thofe  hetero'geneal  Sub- 
ftanee> ;  the  tJncertainty  whereof  occafions  often  veryjgreat  Loffe's,  efpecial- 
ly  when  they  work  about  Gold  ;  for  in  pafling  the  right  Time,  the  gfeateft 
Part  of  the  Gold  flies  away  in  a  Fume.  But  when  by  the  Colour  of  the  Msr- 
/«ry,  coagulated  by  the  Silver  in  clear  mafly  Ltrmps",  they  cohjeftote  the 
Work  done,  they  wafli  it  by  means  of  three  Veffels  ftanding  in  order  the  one 
tmdet  the  other ;  fo  that  the  Matter  in  the  fii'fl:  and  higheft  Veffel  being  wafh- 
td  tod  ft&ted  about  With  a  M6llinct,  all  the  Duft  of  the  heterogeneous  Mi- 
nctdk^  that  embody  not  with  the  Mercury^  is  carried  away  together  with 
Che  Water  into  the  other  Veffek,  and  from  thence  is  quite  thrown  out  by  the 
coiitinud  Current  of  the  Water ;  whereas  in  the  mean  whil6  the  Slher  ill 
clotted  Lumps,  called  Prf/^/,  isby  tfceWdghtbftheMtf/^^^iir^ydepVeffeddown- 
oo  the  Bottom  of  the  Tubs.  Then  the  Mercury  with  the  Silvdr  is  taken 
MM^  of  the  Vdffels,  and  diligently  fqueezed  in  coarfe  and  ftrong  Linnen  ;  and 
^eft  with  Strokes^of  a  Beetle,  tht  ^icifilvef  is  feparatcd  as  tnuch  as  may 
be  from  the  Sther.  And  thisMafs  is  afterwards  reduced,  of  M61d$  of  the 
ihape  of  the  Indian  Pine  Apple,  into'i  Pyramidal  or  Conical  Figure,  which 
fhey  call  Phieds  de  Plata^  ma%  falhitined  for  the  eafier  placing  them  round 
about  the  Ridges  of  a  great  Eartheii  Veffel  of  the  Fotm  of  a  blirtd  Aleriibick  •, 
jound  about  the  Top  of  which  a  Fire  being  made,  all  the  fed  of  th6  Mercury 
fen^iWith  abandons'  the  Silver^  and  falls  to  this  Bottom,  from'  wberite'it  is 
rtcovered,  arid  kept  f0r  die  Ukc  Uife. 

you  II.  "'  Gggg  Laftly, 
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Laftly,  the  Silver  is  melted  down  with  the  Ligs  (as  it  is  called)  which  the 
^King  of  Spain  allows,  by  which  he  returns  to  the  People  in  Copper  that  fifth 
Part,  which  they  allow  him  of  all  the  Silver. 

I  have  obferved,  that  there  is  a  very  ftrong  ofFenfive  Smell,  ranker  than 
that  of  Sepulchres,  in  fome  Mines  j  the  Workmen  telling  me,  that  that  is 
one  of  the  chief  Signs  of  a  rich  Mine. 
regitahit  A  Friend  of  mine  fhewed  me  a  very  pretty  Experiment  more  curious  than 
siivir^  ib.  gainful  j  it  was  a  continual  budding  torth  of  Silver  in  the  Form  of  a  Branch, 
*^'  in  a  Glafs,  over  an  indifferent  ftrong  Fire  of  Coafc  ;  which  fproucs  being 
clipped  off  with  Sciflars,  and  a  fmall  fupply  of  crude  Mercury  added  to  the 
Matter,  in  a  fmall  time  there  arofe  another  Branch  of  true  Silver^  which 
had  fucked  and  converted  intometallick  Sprigs  a  confiderable  Portioo  of  the 
Sluick/ilver.  This  Motion,  and  the  Increment  of  the  Silver  Branches,  ceafed 
not,  as  long  as  the  Fire  was  continued,  and  firefh  Mercury  applied,  for  the 
due  Nutriment  of  this  mineral  Vegetation.  This  whole  Compieac  of  Ingre- 
dients is  known  to  confift  onlv  of  vulgar  Aqua  Fortis  (abftraaed  from  two 
Parts  of  Vitriol^  and  one  of  Salt-petre)  and  S^uickjilver^  and  a  fmall  qimoticy 
of  Silver^  far  lefs  than  you  may  reap  in  a  fmall  time  from  thefe  Silver  Sprigp: 
Yet  Gain  there  b  none,  there  being  moreExpences  blown  away  into  Smoak« 
by  the  continuance  of  Fire,  m  one  Months  than  can  be  recovered  from 
this  Silver  Harveft  in  a  longer  time. 

I  am  of  Opinion  that  in  all  Tranfmutation  of  Metals,  the  imperfed  Me- 
tal is  not  totally  transformed  into  the  more  perfed,  by  the  Subftance  mixed 
with  it :  But  that  the  Mixture  added  to  the  imperfed  Metal,  joins  itfelf  (as 
I  conceive)  to  thofe  Parts,  which  being  homogeneal,  fymbolize  tog^ber 
with  the  Nature  of  the  more  perfed,  whereby  the  pure  metalline  Parts  are 
feparated  from  the  other  heterogeneal  impure  Sulphurs. 

'jujttcf      CXIV.  The  End  of  Refining  is  the  Separation  of  all  other  Bodies  from 

5*gJ5^G^/iand  Silverf  which  is  performed  four  Ways,  viz.  by  parting,  by  the 

itecc/v.  Teft,  by  the  Almond  Furnace  or  the  Sweep,  and  by  Mercury,     i.  Paitii^ 

342.^1046.  is  done  with  Jqua  Fortis.    Some  Refiners,  to  make  die  Jqua  Foriisj  take 

Salt'petre  3  Pound,  and  Dantzick  (not  Engli/h)  Vitriol  2  Pound  (for  the  EKg-. 

/{^/^//riV/ makes  a  weaker  Water,  and  a  dirty  coloured  Verditer,  and  wholly 

fpoils  it.)    After  they  are  well  bruifed  and  mixed  in  a  Mortar,  then  diftil  too 

Pound  of  the  Materials,  put  into  a  caft  Iron  Pot,  after  this  manner  : 

Build  a  Furnace  2  Yards  high  or  more ;  and  at  the  Top  place  in  your  Iron 
Pot :  To  which  fit  a  Head  of  Earth,  like  the  Head  of  a  large  Diftillatioa 
Alembick  for  Chymical  Oils,  which  muft  have  a  large  Belly,  b-anching  it 
felf  out  8  Inches  irom  the  Iron  Pot,  into  3  Branches ;  one  whereof  in  the  midft, 
comes  diredly  ftraight  forwards,  two  other  lateral  ones  come  obliquely  :  All 
which  Branches  are  4  or  5  Inches  hollow  in  Diameter,  and  5  or  6  long.^  To 
thefe  Branches  are  fitted  Glafs  Bodies,  narrow  and  holbw  at  both  Ends, 
large  and  globous  in  the  midft.  Thefe  mufl  be  exceedingly  well  luted  on 
with  Colcothar,  Rags,  Flour,  and  Whites  of  Eggs.  To  this  firft  Glafe  Body 
is  luted  on  another  Glafs,  of  the  fame  Figure  and  Size,  and  in  ordo*  8  alike 
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in  all,  till  they  come  to  the  Receiver,  which  is  an  ordinary  Gallon  Glafs. 
AH  thefe  Rows  of  Glaires  lie  on  Boards  flielving  from  the  Head  to  the  Re- 
cdver.     The  two  upper  Receivers  or  Glafs  Bodies  need  exceeding  good  Lu- 
ting, for  the  reft  ordinary  Lute  will  fcrve. 

The  Lute  is  made  of  good  Loam,  fome  Horfe  Dung,  and  a  little  Colcotlfar ; 
though  the  two  former  do  well. 

A  little  Fire,  and  that  of  NewoaJHe  Coals,  does  the  Work.  And  you  need 
never  break  or  unlute  any  of  the  Receivers,  but  the  lowermoft. 

The  Jqua  Fortis  being  diftilled  off,  is  put  into  a  large  earthen  Pot,  and 
diere  is  added  of  fine  Silver^  one  or  two  Penny  Weight  (which  is  called  Fixes) 
to  every  Pound  of  Aqua  Fartisj  which  within  four  Hours  will  purge  it  from 
all  Dirt  and  Impurity,  and  make  it  fit  for  Parting,  which  is  thus  done  : 

If  their  Silver  gilt  be  fine  enough  for  Wire,  they  only  melt  it  in  a  Wind 
Furnace,  and  caft  it  melted  into  a  large  Tub  of  Water,  that  they  may  have 
it  in  fmall  Pieces ;  but  if  it  be  but  Standard,  they  firft  fine  it  on.  the  Tcft. 
Thefe  fmall  Pieces  taken  from  the  Water,  being  well  dried,  are  put  into 
•<jla(s  taper-£i(faioned,  a  Foot  high,  and  feven  Inches  at  the  Bottom  ;  and 
then  the  Glafies  are  charged  with  Aqua  Fortis  about  two  thirds  of  it,  and  fct 
in  a  Range  of  Iron  covered  two  Inches  deep  with  Sand,  and  a  gentle  Char- 
coal Fire  is  made  under  it. 

Small  Bubbles  will  foon  arife,  and  the  Water  alfo  run  over.  If  fo,  they 
take  off  the  Glafles,  and  hold  them  till  it  does  defervefcere^  or  elfe  pour  out 
feme  of  it  into  a  Veffcl  which  is  at  hand. 

If  Lead  be  mixed  with  it,  they  cannot  keep  it  from  running  over. 

When  the  Water  hath  been  once  quieted  from  this  Ebullition,  it  will  rife 
oo  more. 

The  Greennefs  of  the  Water  manifcfteth  the  quantity  of  Copper  contained 
in  it. 

If  the  Water  boil  over,  it  will  penetrate  the  Bricks  and  Wood* 

They  commonly  let  it  Hand  a  Night  on  the  Iron  Range,  with  a  gentle 
Heat  under  it,  and  in  the  Morning  foftly  pour  off  the  Water  impregnated 
with  all  the  Siher ;  all  the  Gold  lying  like  black  Dirt  at  the  Bottom  ;  which 
being  wa(hed  out  is  put  into  fmall  Parting-Glaffes,  and  fet  over  the  Sand 
with  their  Conduit  Water  for  an  Hour,  and  then  the  Water  poured  off.  Thi^ 
is  repeated  5  or  6  times,  to  feparate  the  Salt  from  the  Gold^  which  is  now 
fit  to  be  melted,  and  cafl:  into  Ingots. 

To  regain  the  Silver ^  they  have  large  round  Wafliing  Bowls,  lined  within 
-^th  melted  Rofin  and  Pitch  (for  otherwife  the  Water  would  eat  the  Wood 
and  penetrate  the  fides  of  the  Bowl)  covered  with  Copper  Plates  10  Inches 
longf  6  wide,^nd  half  or  more  tWck.  Into  which  Bowls  they  pour  good 
ftore  of  Water  (the  more,  the  better  the  Verditer)  and  then  the  Silver  Water ; 
wrhich  working  on  the  fofter  Metal  of  Copper^  leaves  all  the  Siherin  mod  fine 
Sand  at  the  Bottom,  and  Sides  of  the  Bowl)  and  Plates  of  Copper  -,  which 
being  taken  out,  is  wafhed,  dried  and  melted  for  any  Ufe. 

If  any  Brafs  or  Shroffe  Metal  be  in  the  Plates,  they  gather  very  little  of 
cbc  Siher  •,  the  lauer  mixing  wi!h  the  Silver. 

G  g  g  g   ^    *  ^Virh 
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With  the  Copper-water,  poured  off  from  the  Siha  md  Whidng^  Vef^M^ 
is  made  thus :  They  put  mto  a  Tub  a  hundred.  Pound  Weight  of  Wtiting,  za^ 
thereon  pour  the  Copper-water,  and  ftir  them  t(^ether  every  Day  for  6mp 
Hours  together.  And  when  the  Water  ^rows  pale,  they  take  it  out,  and  fe^ 
it  by  for  brther  Ufe,  and  pour  on  more  of  the  green  Water ;  and  fo  continue 
till  the  Verditer  be  made  ;  which  being  taken  out,  is.  laid  on  larg^  Pieces  a^ 
Chalk  in  the  Sun,  till  it  be  dry  for  the  Market. 

The  Water  mentioned  to  be  taken  from  the  Verditer,  b  pm  into  a  Copper^ 
and  boiled,  till  it  come  to  the  thicknef&  of  Water-gruel,  nofw  principally^ 
confifting  of  SaU-petre  reduced,  moft  of  the  Spirit  of  Vitrifil  being^gon^  witl^ 
the  Copper  into  the  Verditer ;  a  Di(h  full  whereof  being  put  into  the  odi^ 
Materials,  for  Aqua  Fcrtisj  is  re-diftHled,  and  makes  a  double  Water,  al* 
moil  twice  as  good  as  that  without  it. 
fhtT^.  2.  By  the  Ted,  all  Metals  are  feparated  fjcom  Siher,  except  G^/i,  becaufe 
they  fwim  over  it,  when  they  arc  aQ  melted  together. 

The  Teil:  is  thus  made :  They  have  an  Iron  Mould,  oval,  and  two  Inches 
deep.     At  the  Bottom  hereof  are  3  Arches  of  Iron,  fet  at  equal  diftancos^, 
two  Fingers  wide,  if  the  great  Diameter  of  it  be  14  Inches  long,  and  fb  pro- 
portionably  in  greater  or  leiler  Tefts.     This  Cavity  they  fill  with  fine  Pow- 
der of  Bone- Aihes,  moiftened  with  Lixivium^  made  with  Soap-Aibes.    Some 
ufe  Cakes  of  Pot- Aihes,  ot  other  Afhes  well  deanfed,  and  fo  prefled  well  to- 
together  with  a  Muller,  that  it  becomes  very  clofe  and  fmoo^  at  the  Top.1. 
There  is  left  above,  a  Cavity  in  the  midft  of  it  to  contain  the  melted  Sdvtr. 
This  Cavity  b  made  greateft  in  the  Middle,  for  the  Bone- Aihes  come  up 
parallel  to  the  Circumference  of  the  Mould,  only  a  fmall  Channi/el  in  that  End 
which  is  moft  remote  from  the  Blaft,  for  the  running  off  of  the  baier  Metals,, 
and  fo  is  made  declivc  to  th$  Cei\tre  of  the.  Teft,  w^hore  it  is  not  above  half 
an  Inch  deep. 

The  Teftrthus  made,  is  fet  a  pealing  24  Hours,  and  then  it  is  fet  ia  a 
Chimney  a  Yard  high,  parallel  almoO:  to  the.  Nofe  of  a  great  Pair  of  Bellows ; 
and  then  therein  is  put  the  Silvery  which  being  covered  all  over  with  Bil- 
lets of  barked  Oak,  the  Blall  begins,  and  continues  all  the:  while  ftrongiy^ 
The  Leai  purified  from  all  Silver  (which  they  call  the  3oap  of  Metals) 
firft  put  in,  melts  down  with  the  Silver^  and  then  the  Lead  and  Copper  fwim. 
at  the  Top,  apd  run  over  the  Teil: ;  whofe  Motion  the  Refiner  helps  with  a 
long  Rocl  of  Iron,  drawn  along  the  Surface  of  the  Silver ^  towards  the  fore- 
mentioned  Slit,  and  often  itirring  aU  the  Metal,  that  the  impurer  may  die 
better  rife.  And  by  continuing  this  Courfe,  Separation  is  made  in  2  <^  3 
Hours. 

The  greateft  part  of  the  Lead  flies  away  in  Smoak. 

If  the  Lead  be  gone  before  all  the  Capper^  it  will  rife  in  fmall  red  fiery 
Bubbles ;  then  they  fay,  the  Metal  drives,  and  they,  muft  add  more  Lead^ 
The  Force  of  the  Blaft  drives  the  higher  Metals  to  the  lower  Sid?  of  the  Teifc, 
and  helps  its  running  over. 

When  the  Silver  is  fully  fined,  it  looks  like  moft  pure  ^ckjilvir  ^  and 
then  they  take  off  their  Sogs,  and  let  it  coolj^    In  the  cooling*  the  Siher 
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Will  frequently  from  the  Middle  fpring  up  «n  fmall  Rap,  and  fall  doWn 
again.  If.mpuft  Siher  be  put  into  that  whicn  is  melted,  it  will  fpring  into 
^Fire. 

A  gpod  Teft  will  ierve  two  or  three  Firings. 

So  foon  as  the  Silver  will  hold  together,  they  take  it  out  of  the  Ted  and 
hiM  it  on  an  Anvil  into  a  round  Figure,  for  the  melting  Pot,  which  being 
fet  in  a  Wiod  Furnace  furrounded  with  Coal,  and  covered  with  an  Iron  Cap 
tbfK  no  Charcoal  fall  into  it,  is  then  melted. 

If  any  Drofs  or  Filth  be  in  the  Melting  Pot,  they  throw  in  fome  fincal^ 
which  gathers  the  Drofs  together,  that  it  may  be  feparated  from  it. 

Theie  Melting-pots  are  never  burned,  but  only  dried,  and  laft  a  whole 
Day,  if  they  be  not  fuffered  to  cool  ^  but  if  they  once  cool,  they  infallibly 
crack. 

3.  In  the  Almond  Furnace,  or  Sweep,  all  forts  of  Metals  are  feparated  r^jti^ 
from.  Cinders,,  parts  o£  Melting-Pots,  Tcfts,  Brick,  and  all  other  harder  "*«''^- 
Bodies )  which  muft  be  firfb  beaten  into  fmall  Pieces  with  a  Hammer  on  an  '^^ 
Iron-Plate. 

Thofe  which  ftick  but  fuperficially  to  the  Silver^  they  wafh  off  thus : 
They  have  a  wooden  round  Inftrument  two  Foot  wide,  ibmewhat  hollow 
in  the  Middle,  with  a  Handle  on  each  Side ;  on  this  they  put  the  Ma- 
terials, and  hold  them  in  a  Tub  of  Water  bebw  the  Surface;  and  fo 
waving  it  to  and  fro,  all  the  lighter  and  loofer  Matter  is  feparated  from  the 
Metal. 

The  Furnace  is  6  Foot  high,  4  Foot  wide,  and  2  Foot  thick,  made  of 
Brick ;  having  a  Hole  in  the  midft,  at  the  Top  8  Inches  over,  growing  nar- 
rower towards  the  Bottom  of  it,  where  on  the  Fore-part,  it  ends  in  a  fmall 
Hole,  environed  with  a  Semicircle  of  Iron,  to  keep  the  molten  Metal. 
About  the  Middle  of  the  Back,  there  is  another  Hole  to  receive  the  Nofe  of 
a  great  Pair  of  Bellows* 

When  the  Furnace  is  aooeakd  with  Charcoal  and  hot,  they  throw  two 
or  three  Shovels  of  Coab  to  one  of  the  forementioned  Scuff,  and  fo  pro* 
ceed  during  the  whole  Work,  which  continues  three  Days  and  Nights, 
without  Intecmifllon.  After  eight  or  ten  Hours,  the  Metal  begins  to 
run  ;  and  when  the  Receiver  below  is  pretty  full,  they  lade  it  out  with  an 
Iroa.Ladk>  and  caft  it  into  Sows  in  Cavities,  or  Forms,  made  with 
Afte& 

They  frequently  ftop  the  Paflage-Hole  with  Cinders,  to  keep  m  the  Heat ; 
aod  when  they  think  a  Qiiantity  of  Metal  is  melted,,  they  unilop  the  Hole  to 
pafs  it  off. 

If  the  Stuff  be  hard  to  flux,  they  throw  in  fome  Slag,  which  is  the  Rer 
cnement  of  Iron,  to  give  it  Fufion. 

A  (linking  blue  Smoak  proceeds  from  the  Furnace,  and  all  the  By-Standers 
pot  on  the  Colour  of  dead  Men. 

To  get  the  Silvtr  from  thefe  Metals,  and  to  refine  their  Ofpcr  from  the 
luritharge,  they  noifv  ufe  m  other  Arc  than  that  of  the  Tdk. 
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Bf  sfuick^       4..  By  §luickfilver^  the  Filings  ot  Gold  ami  SiKrer  are  feparated  from ' 
^^"'       Duft;  efr.     This  Duft  is  put  into  a  Hand-Mill  with^fV^/v^r,  and  being 
continually  turned  upon  that  and  the  Metals  an  Amalgama  is  made  of  them^ 
and  fair  Water  poured  in,   carries  oflf  the  Duft,  as  it  runs  out  agsdn  by  a 
fmall  Quill. 

This  Amalgama  is  put  into  an  Iron,  with  a  Belt-head  fet  into  the  Fire, ' 
having  a  long  Iron  Neck  3  Foot  long,  to  which  is  fitted  a  Receiver.    The 
Fire  diftills  off  the  Mercury  into  the  Receiver,  and  the  Gold  and  Silver  rc- 
iiiains  in  the  Bolt- head. 

f'Jrf^"      CXV.  I.  There  was  taken  of  Crown  Gold  (which  is,  as  they  call  it)  of 
GM^    22  Kerats  fine,  or  44 »  and  the  Alloy  is  part  Silver,  part  Copper  (more  of 
^«»»jr»*r  the  Copper  for  the  moft  part)  to  the  quantity  of  178  Grains.     This  was  mek- 
GodirtSi!**.  ed  down,  with  2  Ounces  and  z  Drams  of  ^»/i>«^^  (about  6  times  as  much  as 
»3»-^«9S3'  the  Gold.)     And  becaufe  the  Gold  was  put  in  Plates,  for  the  more  certain 
Melting  and  Mixture,  the  firft  Regulus  of  Gold  being  feparated  from  the 
Antimony,  both  were  powdered  apart,  and  the  Regulus  in  the  Melting-Pot 
laid  upon  the  fame  Antimony,  and  fo  both  melted  down  again.     In  both 
which  Meltings,  fuch  an  Heat  was  given,  as  made  all  of  a  clear  Light,  even 
red  hot  and  boiling*     Then  the  Pot  was  taken  out  of  the  Fire,  and  all  per- 
mitted to  feparate,  fettle  and  cool  in  it.     Upon  the  breaking  of  the  Pot,  the 
Goki  (being  very  diftin£t  in  the  Bottom,  and  eafily  feparated  from  the  Anti- 
mony) weighed  163  Grains. 

N.B.  That  this  Way  of  cooling  all  in  the  Pots  was  obftrved  in  all  the 
following  Experiments,  for  the  more  certain  feparation  and  fettlement  of 
the  Regulus,  without  Efiiifion  into,  the  Antimony-Horn  (as  they  call  it)  or 
hollow  Iron  Cone.  Which  Efiufion  by  confounding  and  cooling  the  Mix- 
ture, may  be  fome  Hindrance  to  a  more  perfedl  Separation.  And  to  be 
fure  in  the  Bottom  of  the  Cone,  there  is  always  a  thin  Cruft  of  the  crude 
Antimony,  troublefome  to  be  feparated  without  uking  off  fome  part  of  the 
Regulus. 

Noie  alfo,  that  Borax  was  ufed  in  every  Pot,  for  prevention  of  the  (tick- 
ing of  the  Regulus  to  the  Bottom,  and  the  Antimony  to  the  Sides  of  it,  fo 
that  both  were  gotten  off  clean,  and  in  full  quantity. 

Of  the  Regulus,  a  Piece  was  broken  off,  which  weighed  38  f  Gruns,  and 
was  kept  to  be  refined  upon  the  Coppel  apart;  the  Weight  of  the  re- 
mainder therefore  was  124  f  Grains,  which  being  powdered  and  put  upon 
2{  Ounces  of  frefli  Antimony  and  melted  down,  the  Regulus  weighed  74 
Grains. 

>The  othssc  Pieces  of  38  i  Grains  being  refined  on  a  Coppel,  from  the  Anti- 
monial  Subflance  mixed  with  it,  by  Exhalation,  prompted  fome  time  with  a 
Btaft  upon  it,  efpedally  toward  the  latter  End,  as  in  all  the  following  Expe- 
riments of  refining  upon  the  Coppel,  30  \  gr.  and  upon  melting  with  Borax 
ima  Crucible,  toft  not  above  half  a  Grain.  So  that  the  Weight  of  the  whole 
to  the  pold  it  held,  was  38  J  to  30  f,  or  the  Gold  almoft  4.  of  the  whoJe. 
The  latter  Regulus  weighing  74  gr.  being  refined  in  the  fame  manner, 
»  weighed 
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weighed  63  gr.  the  Gold  holding  proportion,  to  the  whoJe,  ac  63  to  74  ; 

that  is,  near  upon  4  of  the  whole.     So  that  the  fame  Regulus  of  Gold  and 

Antimony,  in  pafling  thro*  new  Antimony,  tho*  it  lofe  in  Weight,  yet  it  is 

\  richer  in  Gold  •,  and  appears?  fo  to  Senfe,  being  of  a  redder  Complexion, 

i  more  tough  and  harder  to  powder. 

j  Both  the  parcels  of  Antimony  were  feverally  mixed,  with  equal  Weight 

I  both  of  Tartar  and  Nitre,  and  then  fired,  and  fo  reduced  to  a  Regulus. 

Then  the  Regulus  of  each,  exhaled  and  blown  off  upon  Coppels.  Of  the 
firft  parcel  of  Antimony  wherewith  the  Gold  was  firft  melted,  the  Regulus 
being  exhaled,  there  remained  in  Gold  36  gr.  Which  upon  melting  in  a 
Crucible,  loft  fomewhat,  but  fcarce  half  a  gr. 

Of  the  fecond  Parcel  of  Antimony,  wherewith  the  firft:  Regulus  of  Gold 
and  Antimony,  weighing  124  y  gr.  was  melted,  there  remained  in  Gold 
27  gr. 

All  the  other  Parcels  were  fine  Gold  to  Senfe,  upon  the  touch,  only  that 
out  of  the  firft  Antimony  was  apparently  unfine  and  pale,  from  the  Silver 
in  the  original  Alloy  mixed  with  it,  as  appeared  by  comparing  on  the 
Touch-ftone,  with  fovereign  Gold  allayed  with  Silver ;  holding  (to  the  Judg- 
ment of  Senfe)  about  a  4th  part  of  Silver,  as  the  Sovereign  Gold  doth  a 
6th.  Neither  was  it  altogether  free  from  Copper ;  becaufe  upon  nealing,  it 
always  turned  black  on  the  Surface.  But  for  the  more  exaft  Difcovery,  it 
was  taken  and  firft  refiined  with  Lead  upon  a  Coppel,  for  feparation  of  any 
Copper  that  might  be  in  it.  Upon  which  Operation,  it  came  forth  33  | 
Grains,  which  was  2  f  Grains  lefe  than  it  was  before.  Afterwards  this  laft 
was  melted,  with  betwixt  two  and  three  parts  of  Silver,  and  fo  wrought 
in  Jqua  ForiiSj  for  feparation  of  the  Silver :  And  there  remained  in  Gold 
but  281  Grains,  and  yet  it  appeared  upon  the  Touch  not  fine,  but  paler 
than  fine  Gold,  and  deeper  than  Crown  Gold  allayed  with  Silver.  So 
that  what  remained  in  it,  was  neceffarily  of  Silver,  and  it  might  be  efti- 
mated  about  twenty -three  Kerats  fine,  or  to  hold  in  fine  Gold  about  twen- 
ty fcvcn  Grains.  What  lofs  of  Gold  was  upon  this  refining  with  Anti- 
mony, may  be  eafily  computed.  Firft,  14  4  Grains  for  alloy,  being  de- 
dufted  from  the  firft  quantity  of  Crown  Gold,  weighing  178  Grains,  the 
Remainder  is  163  4^  Grains.  Then  the  feveral  Paitels  of  fine  Gold,  which 
was  recovered,  and  feparated  from  the  Regulus  of  Antimony  and  Gold, 
and  alfo  from  the  Parcels  of  crude  Antimony  reduced  to  Regulus,  are  to 
be  added  together  ;  that  is,  30  Grains,  63  Grains,  27  Grains,  and  27 
Grains,  all  which  amount  to  147  Grains,  which  being  deduced  from  tl^ 
firft  quantity  of  163  4*  the  difference  is  16  4  Grains,  which  is  more  thaa  -rwy 
or  very  near  a  Tenth. 

Where  and  how  this  lofs .  of  Gold  arifeth,  it  appears  thus.  The 
firft  Parcel  of  the  Antimony  was  charged  with  163  4-  Grdns  of  fine 
Gold;  of  which  the  firft  Regulus,  weighing  163  Grains  (in  proportion 
to  that  piece  of  it  weighing  38  v>  and  producing  upon  refining  on  the 
Coppel  30  Grains)  muft  hsld  127  Grains  of  fine  Gold.    Then  27  Grains 

X  of 


(  6oo  ) 

of  fine  Gold,  cftimated  to  be  contained  in'  the  $6  gr.  fcparated  from  this 
firft  Parcel  of  Aniimotrf^  being  added  to  the  127  gr.  makes  154  gr.  which  is 
Ihort  of  163  i  gr.  by  9  i  gr.  and  fo  much  was  irrecoverably  loft  in  this  Pared 
of  Antimony. 

Then  the  Piece  of  Rtgulus  weighing  1 24 1  gr.  melted  with  the  fccond  Par- 
cel of  Antimonf  (in  proportion  to  the  former  Piece  broke  off,  weighing  3S 
gr.  and  upon  refining  yielding  30  gr.  of  pure  Gold)  muft  contain  98  gr.  c^ 
the  like  Gold ;  and  fo  much  this  fecotid  Parcel  of  Antimonf  muft  be  chai^ged 
with.  Towards  which  the  Regulus  weighing  74  gr.  being  refined,  produced 
63  gr.  and  that  Gold,  feparated  from  this  fecond  Parcel  of  jintimonjy  weigh- 
ing 27  gr.  being  added,  make  90  gr.  Ihort  of  the  firft  Quantity  chaiged  up- 
on this  part  of  the  firft  Regulus  by  7  gr. 

Some  Lofs  of  Gold  may  be  upon  powdering  of  the  Regulus^  as  alfo  by 
the  Papers  necefiarily  ufed  ;  but  the  greateft  Lois  was  by  fmall  Sparks,  which 
continually  fly  up,  while  the  Antimony  is  in  a  boiling  Heat  with  the  Gold» 
many  whereof  fly  over  the  Pot  into  the  Fire.  That  thcfc  Sparks  were  Gold 
appeared  thus  :  when  many  of  them  ftuck  to  an  earthen  G)ver,  and  had 
coloured  it  of  a  deep  Red,  Aqua  fortU  did  not  fetch  ofF  or  diflblve  any 
thing,  but  Aqua  Regis  run  oflf  it  yellow,  like  a  Solution  of  Gold  in  the  lame 
Water. 

Some  Lofs  of  Gold  may  alio  be  upon  the  firing  of  the  Antimony  with 
S^artar  and  Nitre^  which  make  a  vehement  Conflagration  with  abundant 
Sparkling. 

It  hath  been  fufpeAed  that  fomewhat  of  the  Gold  may  be  dilEpated  by 
the  Blafts  upon  the  Coppels,  in  refining  it  from  the  Antimorrf  remaining  in 
it.  But  this  is  not  fo  probable,  beaufe  Refiners,  to  give  their  fine  Gold  a 
higher  Colour  for  gilding,  put  to  it  a  third  or  fourth  Part  oi  Crude  Antimotey 
or  of  Regulus  of  Antimony y  which  is  a  confl:ant  Praftice  among  fome  of  them, 
and  with  a  great  Heat  and  ftrong  Blaft  work  it  off;  in  which  Operation,  in 
Ibme  Ounces  of  Gold,  they  lofc  not  one  Grain.. 
mtbihe  2.  There  was  taken  of  Crown-Gold  i4ii-  gr.  which  was  melted  with  i\ 
^yf /JT  Ounce  of  Antimony^  and  the  Regulus  weighed  123  gr.  from  this  a  Piece 
$•  95^  weighing  30  gr.  was  broken  oflf,  and  referved  for  refining  by  itfelf  ^  the 
remainder,  being  03  gr.  was  melted  down  again  with  the  iame  Antimony^ 
being  powdered  and  put  on  the  top  ;  and  thereupon  the  Rj^ulus  came  fortb^ 
weighing  91  gr.  So  that  here  was  no  confiderable  Low.  And  there  is 
ground  to  fufpe£t,  that  it  might  be  upon  fome  accidental  Difierence  in  the 
managing,  that  the  Regulus  5d  not  fo  perfedtly  fcparate  and  fettle  ;  for  in 
all  other  Experiments  of  melting  the  fame  Regulus  again  with  the  fame 
Antimony^  the  7?f^«/«5  gained  Weight. 

From  this  fecond  Regulus^  a  Piece  was  broken  ofi^  and  referved  for  re- 
fining apart,  weighing  36  gr.  the  remainder  being  g^  S^-  ^^  melted  down, 
as  the  former,  and  in  the  fame  Antimony.  Wl^eupon  the  Regulus  came 
forth  in  Weight  72  gr,   17  gr.  being  here  gained. 
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The  firft  Piece  oF  30  gr.  being  refined  upon  the  Coppel,  produced  of 
fine  Gold  24  gr.  and  the  fecond  Piece  of  36  gr.  produced  28  gr.  and 
the  Regulus  (upon  the  third  Melting)  of  27  gr.  produced  $5  gn  So  that 
each  of  the  Pieces  contained  about  4  Fifths  of  GoH,  and  but  one  Fifth 
of  Antimonial  Subft^nce  in  it,  yet  lofing  fomething  of  that  proportion  at 
each  Melting,  though  the  Regulus  gained  Weight  j  both  which  are  contrary, 
in  repeating  the  Melting  of  the  Regulus  with  frefli  Antimony^  as  in  the  for- 
mer Experiments. 

The  remaining  Antimony  being  reduced  to  a  Regulus  by  firing  with  NUre 
and  Tartar^  as  before,  and  that  Regulus  exhaled  upon  the  Coppel,  there  re- 
mained of  Gold  19  gr.  This  was  lefs  Fine  than  that  fetched  out  of  the  firft 
Jniimony  in  the  tormer  Experiment.  But  this  Impurity  was  wholly  from 
the  Alloy  \  and  upon  refining  it,  firft  with  Lead  upon  the  Coppel  for  fetch- 
ing out  the  Copper,  it  weighed  i7igr.  having  loft  ifgr.  and  then  with  tlie 
Aquafortis^  after  the  melting  down  witji  more  than  the  double  Weight  of 
Silvery  upon  which  Operation  there  remained  15  gr.  and  that  not  perfect  ' 
fine,  but  retaining  fomewhat  of  Silver  \  but  finer  than  Crown  Gold  allayed 
•with  Silver ;  upon  the  Touch,  about  23  Kerats. 

The  Lofs  of  Gold  is  thus  computed.  From  the  firft  Quantity  of  1 4 1^  gr- 
a  1 2th  part  or  about  114  gr.  being  dedufted  for  Alloy,  the  Remainder  is 
I294^gr.     And  the  feveral  Parcels  of  fine  Gold  produced  of  the  Regulus ^  ac-  ' 

cording  to  the  Account  given  in  particular,  being  24  gr.  28  gr.  ^^  gr.  14^ 
gr.  all  together  make  i2ii  gr.  fliort  of  the  firft  Quantity  by  8i  gr.  or  very 
near  one  Sixteenth. 

3.  A  Parcel  of  Crown-Gold,  weighing  82t  gr.  was  melting  down  with  ^  •«*•% 
an  Ounce  of  Antimony^  and  the  Antimony  was  exhaled  in  a  Crucible  to  ALtimmr, 
a  Regulus.    Then  the  Antimonial  Part  of  that  Regulus  was  exhaled  on  a  '^•^'  ^^**- 
Coppel :  Whereupon  there  remained  84  gr.  or  if  gr.  more  than  the  firft 
Quantity.     This  muft  happen  for  want  of  a  Heat  ftrong  enough  at  laft  to 
force  off  all  the  Antimonial  Subftance.    Whence  afterward,  upon  melting 
in  a  Crucible,  it  came  forth  80  gr.  the  2\  wanting,  being  lefs  than  the 
leaft  Part  of  the  Proportion  of  Copper,  that  muft  be  in  it,  according  to 
the  ufual  Alloy  of  Crown  Gold.     And  that  there  remained  Copper  in  this 
Gold,  appeared  by  the  black  Complexion  of  it  upon  Nealing  •,  as  alfo  by 
the   Lois  upon  working  it  with  Lead  (mi  a  Coppel  ^  whereupon  it  came 
forth  only  76  gr.  ^ 

So  that  Antimotrf  in  a  far  greater  Proportion,  doth  not  fo  much,  as  Lead^ 
in  exhaling  or  feparating  Copper  from  Gold ;  if  the  Work  be  done  meerly 
by  Exhalation  5  but  doth  only  retain  it  with  itfelf,  whilft  the  Gold  feparates 
and  fettles  in  a  Regulus  at  the  bottom.  Neither  is  it  fo  deftroyed,  but  that 
jc  may,  iapart  at  leaft^  be  united  to  the  Gold  again. 
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C  H  A  R    IV. 

Magneticks* 

x<w^»«  I.  i^  A  Confiderable  Loadftone  was  digged  out  of  the  Ground  in  Devctt*^ 
fmnd^Dt^'  l\,  JhirCj  which  weighed  60/.  It  takes  up  no  great  weight,  yet  i 
i°°^iJJart'  inoves  a  Needle  about  9  Foot  diftant.  Some  part  of  it  was  broken  off, 
cotton,ii.a3.  which  being  in  its  proper  Place,  adds  much  Strength ;  for  without  that,  it 
^^'^'        moves  not  much  more  than  7  Foot. 

SyMr.j.        2.1  can  affure  you,  that  thofe  Courfes,  Veins  or  Loads,  where  Loadftoncs 

Beaumont,    afc  found  in  the  lower  parts  of  Devonjhire  (either  as  they  lie  fparingly  here 

PhX6i,».i.  ^j  ^j^^j.^  amongft  Iron  Ore,  or  as  they  lie  in  confiderable  Bodies  with  it)  do 

all  generally  run  Eaft  and  Weft  \  which  is  contrary  to  the  Imagination  of 

thofe  who  have  thought  that  the  Loadftone  gave  a  northerly  Direction,  bc- 

caufe  its  natural  Pofition  in  its  Mine  was  (as  they  fancied)  I^orth  and  South. 

M^mtsefi  II.  I.  A  noble  Perfon  did  affirm.  That  a  Needle  of  a  Sea-Compafs,  put 
o^/jr^tf/i.  J,,  a  good  Iron  Mine  (which,  he  faid,  yielded  23  Pounds  of  Metal,  out  of 
*»3-/4*3-  120  Pounds  of  Ore)  was  notfenfibly  moved  thereby. 

2.  Intelligent  Perfons  fay.  That  all  the  perfeftion  of  our  Sea-Compafles, 
as  yet,  confifted  in  this,  That  the  Needle  be  touched  with  good  LoaJ/lones, 
and  well  librated,  and  that  the  Variation  be  truly  placed. 
ay^.Sei-      3-  I  h^^c  often  made  Trial  with  many  Needles,  touching  them  in  each 
]er^«.ft|.    Hemifphere  of  the  Stone,  with  all  Variety  of  ways  I  could  imagine,  to  find 
/it;!'*!* '  if  it  were  poffible  by  that  means,  to  caufe  any  of  thefe  Needles  to  vary  in  its 
Direction  ^  but  all  of  them  conformed  to  the  Magneticat  Meridian,  (land- 
ing North  and  South,  as  other  Needles,  that  were  touched  upon  the  very  Pole 
of  the  Stone. 

AH  Neidles  touched  upon  different  Load/tones  o(kven\  bignelTes  and  diffe- 
rent Virtues,  in  all  parts  of  the  World,  agree  in  this  Magnetical  Harmony^ 
that  they  all  give  the  fame  DireAions. 

Having  fometimes  drawn  a  Needle  only  over  the  Pole  of  the  Stone,  with- 
in the  fphere  of  its  Virtue,  without  at  all  touching  the  Stone  ^  it  hath  re- 
ceived the  fame  diredive  Quality,  tho'  not  altogether  fo  ftrong  as  if  it  had 
been  really  touched  upon  the  Stone  itfelf.  I  have  alfo  touched  Needles  with 
faint  ftrokcs,  and  other  Needles  with  ftronger  ^  all  thefe  Needles  received  tlie 
,  fame  ieffeftupon  the  Stone,  both  for  Strength  and  DireAion.    But  the  nature 

of  the  Steel,  whereof  the  Needle  is  made,  and  the  temper  that  is  given  there- 
unto, caufeth  different  Effcfts,  as  to  the  Strength  itreceiveth  from  the  Stone. 
So  that  I  can  infufe  fuch  Virtue  into  a  piece  of  Ste^l,  that  it  (hall  take  up  a 
piece  of  Iron  of  2  Ounqes  Weight  or  more  ;  and  give  alfo  to  a  Needle,  the 
V  irtue  of  conforming  to  the  Magnetical  Meridian,  without*  the  help  of  a 
Xoadft^nf^  or  any  thing  elfej  that  hath  received  Virtue  therefrom. 
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4,.  I  took  a  Loadftone  unpoliflied,  which  attraftedbut  meanljr ;  and  Iir^  ju^Saa. 
heated  a  Lath-Nail  glowing  hot,  nimbly  applying  the  North  Pole  of  thcc«i«pi«fi,«.* 
faid  Magnet  to  it,  which  quickly  took  it  up,  and  held  it  fufpcnded.     Thcn*^*^*^*^ 
I  caft  the  Stone  into  the  Fire,  and  when  it  was  red  hot,  I  applied  the  North 
Pole  to  another  Lath-Nail  cold  and  untouched  before,  which  it  took  up  but 
faintly,  yet  held  it  fufpended.     Two  or  three  Days  after,  I  found  that  the 
Loadftone  atcraAed  then  as  ftrongly,  as  before  it  was  caft  into  the  Fire. 

IIL  All  the  way  from  England  to  lo  deg.  North  Latitude,  the  North  7i#jij|m 
Point  of  the  Needle  rcfpefted  the  upper  end  of  the  Iron,  and  the  South  Point  f^'^'J^ 
the  lower  end,  very  ftrongly.  'jhllisS 

Lat,  9<»  42'  N.  and  Meridian  diftance  from  the  Lizard  9«  32'  W.     Tht^'J^f^ 
S.  Point  of  the  Needle  did  ftrongly  refpedk  the  lower  end  of  the  Iron,  hut  rsfcsm^^ 
the  N.  Point  did  not  fo  ftrongly  refpeft  the  upper  end,  as  before.     Lat.  4^j^r%!^^^ 
33'  N.  and  the  Meridian  Dift.  5*  18'  W.  from  the  Lizard^  the  North 
P(unt  of  the  Needle  begun  to  decline  from  the  upper  end  of  the  Iron,  and 
the  South  Point  to  incline  more  ftrongly  to  the  lower  end.    Lat.  eo^  52'  S. 
and  the  Meridian  Dift.  1 1^  52'  W.  from  the  Uzard^  the  North  Point  of 
the  Needle  would  not  refpedb  the  upper  end  of  the  Iron,  nor  the  lower  end 
neither  ;  but  the  South  Point  did  ftill  incline  to  the  lower  end,  tho'  not  fo 
ftrongly. 

Lat.  5»  17' S.  and  Meridian  Dift.  15*  9' W.  from  the  Lizard^  the  South 
Point  of  the  Needle  would  turn  to  the  lower  end  of  the  Iron,  about  twr> 
Points ;  but  remove  the  Iron  any  farther,  and  it  would  fly  away  from 
it,  and  refpe£t  the  Poles  again ;  but  it  would  not  refpeft  the  upper  end 
at  all;  neither  would  the  North  Point  rcipedt  either:  But  lay  the  Iron 
Horizontal,  and  let  the  ends  of  the  Iron  refpedl:  the  Poles  of  the  World,  and 
the  North  Point  of  the  Needle  would  turn  to  the  South  end  of  the  Iron,  and 
contrarily  the  South  Point  of  the  Needle  would  turn  to  the  North  end  of  thtf 
Iron,  and  alter  its  refpedt  to  the  Poles  5  or  6  Points,  and  no  farther ;  but 
hold  the  Iron  perpendicular,  and  put  the  middle  thereof  to  the  Needle,  it 
would  ftill  rcfpcft  the  Poles. 

Lat.  8"  17'S.  and  Meridian  Dift.  from  the  Lizard  I'j''  35^  W.  the  North 
Point  of  the  Needle  would  not  refpeft  the  upper  end  of  the  Iron,  but  ra- 
ther forfake  it,  but  the  South  Point  would  ftill  fomething  refped  the  fower 
end,  and  alter  its  true  Pofition  about  2  Points  *,  but  take  the  Iron  and  lay 
u  aflope  over  the  Compafs,  fo  that  the  upper  end  be  towards  the  South 
Pole,  and  the  lower  end  to  the  North,  and  then  the  North  Point  would 
refped  the  lower  end,  and  follow  it;  but  if  you  point  the  upper  end 
to  the  North,  and  the  lower  end  to  the  South,  the  North  Pdnt  will 
ibriake  it.  But  if  you  lay  it  Horizonul,  it  would  do  as  in  the  foregoing 
Obfervations. 

Lat.  15**  go'  S.  and  20*  00'  W.  from  the  Lizardy  the  South  Point  of  die 
Needle  began  to  refpeft  the  upper  end  of  the  Iron,  and  the  North  Point 
the  lower  end,  and  followed  it  about  one  Point;  but  lay  the  Iron  Horizontal, 
and  the  North  Point  refpefted  the  South  cad  qf  th^Iron^  and  concniriwife,  iSc, 
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•    Lat.  20*  l<y  S.  and  19'  20'  W.  from  the  Uzari^  ihe  South  Point  of 
the  Needle  refpe£ked  the  upper  End  of  the  Iron,  ;ind  tlie  North  PoiiA  the 
lower  End  pretty  ftrongljr,  and  followed  k  3  or  4  Points ;  but  lay  it  Hori- 
zontal, and  it  would  do  as  before. 

Lat.  29*"  25^8.  and  13*  10'  W.  from  the  Meridian  of  the  liznn/,  the 
South  Point  of  the  Needle  refpededthe  upper  End  of  the  Iron,  and  the  North 
Point  the  lower  End  ftrongly. 

lfi^jfi%     ^^-  I •  It  is  known  that  a  Rod  of  Iron  held  perpendicular  to  the  Horizon^ 
/.c.'K2i4.or  inclining,  the  lower  End  is  its  North  Pole,  or  attra(5t$  the  South  End  of 
P*  3^7*       a  Magnetick  Needle  j  and  that  the  fame  End  held  upwards,  becomes  a  South 
Pole,  ic.  attracts  the  North  End  of  the  Needle  and  repels  the  South  End. 

I  call  that  a  mutable  Pole,  which  may  be  North  or  Souths  as  you  liold  a  i 
and  a  fixed  Pole  that  which  does  not  change  however  you  hold  it. 

1,  The  Species  of  the  Pole,  whether  North  or  South,  may  be  found  l^ 
paOing  the  Iron  Rod  through  Cork  or  Wood^  and  then  leaving  it  to  fwim  on 
Water,  it  will  turn  to  its  prbper  Pole  i  But  this  Way  is  flow  and  not  nicci 
A  better  Way  to  try,  for  Inftance  a  North  Polc^  is  to  hold  the  Iron  perpen* 
dicular  to  the  Horizon,  and  to  try  whether  being  held  under  the  North  End 
of  the  Needle,  it  attrafts  it.  But  a  yet  better  Way  is  to  try  whether  the 
upper  End  of  the  Rod  attraft  the  South  End  of  the  Needle  :  for  Aitraaioii 
is  more  fenfible  than  Expulflon. 

3.  A  fixed  North  Pole  may  be  made  with  all  the  Ways  and  Rods  that  you 
can  make  a  fixed  South  Pole;  but  not  vice  verfa^  for  there  are  many  Cafes 
wherein  you  can  make  a  fixed  North  Pole^  but  not  a  fixed  South  Pole:  And 
•whatever  Way  you  get  a  fixed  South  Pole,  it  is  weaker  than  a  fixed  North 
Pole  made  the  fame  Way.  Applying  a  Needle  to  an  ered  Bar,  be^ning  at 
the  Topj .  and  fo  down,  the  Needle  turns  not  at  the  Middle,  but  nearer.  Of 
jbme  Rods  you  cannot  make  a  fixed  South  Pole  primarily,  yet  you  may  con*> 
jfequentialiy  i  fo  you  may  make  one  End  a  fixed  North  Pole^  and  then  the 
ether  Ends  of  thofe  Rods  may^  without  more  to  do^  become  a  fixed  North 
Pole.  But  this  does  not  always  hold^  for  the  one  may  be  a  fixed  North  Polc^ 
and  the  other  may  be  a  mutable  Pole. 

4i  Fire  dellroys  all  fixed  Polesi  fc.  whether  made  by  the  Magnet^  or  other- 
ways  \  but  it  increafes,  or  rather  lefs  hinders  that  Magnetifm,  which  'prd-> 
ceeds  from  the  Earth  ;  fc.  a  Wire  or  Rod  of  Iron  heated  at  one  End^  that 
End  is  a  mutable  Pole,  but  more  vigorous  while  hot  than  cold.  The  Vi- 
gour  of  mutable  Poles  is  more  in  great  than  httle  Rods  ;  but  it  is  otfacrwife 
in  fixed  Poles^ 

5^  Heat  the  End  of  a  Rod  of  Iron  red  hot  (or  heat  all  the  Rod)  and 
cool  that  ignited  End  Northward,  it  will  be  a  fixed  North  Pole  j  if  cookd 
South  it  becomes  a  fixed  South  Pole*  This  fay  Gilbert  and  others  from  £xpe^ 
rience :  But  I  fay,  this  hplds  but  in  fome  Cafes  ;  fc.  if  the  Rod  is  ihort^  you 
cannot  make  a  fixed  Pole  that  Way.  .  Take  a  round  Wire  whcfe  Diameter  b 
^  Inch,  and  length  ioInches,you  cannot  produce  a  fixed  Pole  by  Ignition ;  bus 
it  this  Wire  were  longer^  as  fuppofc  30  Inches  ioDg>  or  never  lo  muchloaiger^ 
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it  IS  capable  of  a  fixed  Pblc  by  Igmtion.    Again,  take  a  round  rod  30  Inches 

long,  aod  x  Inch  Diamecer^  this  Rod  is  not  capable  of  a  fixed  Pole  at  that 

i      Length,  though  the  leffcr  was  capable  at  that  Length.    And  fo  my  Experi- 

1      ments  give  me  reafon  to  think,  that  there  is  no  Rod  nor  Bar  of  Iron  ever  fo 

i      thick,  but  which  if  it  had  Length  enough  would  be  capable  of  a  fixed  Pole  by 

f      bare  Ignition  ;  for  of  that  I  only  fpeak  in  this  Paragraph  :  And  there  is  no 

Rod  ever  fc  ftiort,  but  which  if  you  make  it  fufficiently  thin,  is  capable  of 

a  fixed  Pole.    So  when  in  a  Rod  I  could  not  obtain  a  fixed  Pole  at  2 1  Inches 

length  in  that  thickncfs,  I  could,  by  making  the  Rod  thinner,    produce  a 

fixed  Pole  even  in  the  length  of  one  Inch  and  lefs,  and  the  Pole  (houjd  be  of 

what  kind  I  plcafed.     The  Terminus^  or  neceflarv  length,  for  every  thick- 

ncfi,  incrcafcs  more  than  you  would  be  apt  to  think. 

6.  Heat  a  Rod,  or  its  End  red  hot,  and  thoroughly  cool  this  End  down- 
wards or  towards  the  Nadir ^  it  will  have  fomething  more  Magnetifm  than 
if  a>oled  Horizontally  towards  the  North.  But  the  better  Way  is  to  cool  it 
a  little  inclining  towards  the  North.  I  cannot  find  that  multiplicity  of  Ig- 
nitions does  produce  more  Magnetifm  than  one  good  Ignition  ;  bqt  it  muft 
he  thoroughly  ignited.  Nor  can  I  find  by  many  Experiments,  what  quench- 
ing in  Water  fignifies  to  the  producing  or  hindering  Magnetifm  ;  but  many 
lotions  may  accidentally  promote  it  by  purifying  the  Iron. 

7.  Dr.  P^wer  fays.  That  if  we  hold  a  Rod  Northward  and  hammer  in  that 
poTmon  the  North  End,  that  will  become  a  North  Pole,  /.  e.  a  fixed  North 
Pole  :  Contrarily  if  you  hammer  the  South  End.  But  this  is  true  (as  I  faid 
before  of  Ignitions)  only  in  Rods  of  a  certain  length  and  thicknefs. 

8.  What  is  faid  of  Hammering  is  to  be  underftood  of  Filing,  Grinding, 
Drilling,  Sawing  ;  yea,  a  foft  Rubbing,  provided  it  is  long,  will  produce 
fixed  Poles.  The  more  heavy  the  Blows  are,  ceteris  paribus^  the  Magnetifm  is 
the  more.  I  fay,  cateris  paribus,  as  when  the  Blows  be  not  fo  heavy  in  either 
Cafe  as  to  flat  j  for  flatting  the  Iron  produces  more  Magnetifm,  though  other 
things  do  not  vary.  A  few  hard  Blows  will  produce  as  much  Magnetifm  as 
many,  yet  a  foft  Blow  may  produce  but  little  Magnetifm.  The  utmofl:  Mag- 
netifm that  I  could  produce  in  ordinary  Rods  this  Way,  did  not  exceed  that 
which  an  ordinary  Loadfiont  would  have  infuled. 

9.  Beating  many  Rods  Northward,  whofe  Lengths  I  knew  fofBcient,  I 
never  failed  of  producing  a  fixed  North  Pole;  but  Hammering  the  fame  or 
Jikc  Rod  Southward,  I  found  that  I  could  not  produce  a  fixed  South^  Pole, 
only  a  mutable  Pole  •,  nay.  Hammering  one  full  South,  I  produced  a  fixed 
North  Pole.  Then  I  thought  the  Reafon  might  be,  that  the  hammered 
South  End  on  the  Anvil  was  a  little  lower  than  the  End  which  I  held  in  my 

'  Hand :  Then  I  held  the  End  higher,  and  fo  Hammering  it  South  upwards,  I 
never  failed  producing  fixed  South  Poles  in  proper  Rods. 

10.  Old  Drills  and  Punches  are  fixed  North  Poles,becaufe  almoft  conftant- 
\y  ufed  downward  :  But  now  Drills  are  either  mutable  Poles  or  weak 
North  Poles.  When  I  fay,  a  new  Drill,  I  do  not  mean  one  made  upon  the 
Spot,  for  that  is  probably  a  North  Pole,  becaufe  quenched  downwards  in 
Water  \   biit  diea  fucb  Polarity  made  by  bare  Ignition,  is  a  weak  Pole^ 

and 
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9nd  foon  decays  and  turns  to  a  mutable  Pole  :  Buf  Imttn  a  Drill  which 
though  never  or  little  ufed,  yet  has  been  made  fpme  Days  or  Weeks.  Dcill 
with  this  Southward  Horizontally,  and  it  is  a  Chance  if  you  produce  a  fixed 
Soutb'Pole^  but  much  iefs,  if  you  drill  South  downward :  But  if  you  drill 
South  upwards,  you  may  make  it  a  fixed  Soutb-PoU. 

11.  The  ftrongcr  the  Polarity  is,  the  longer  it  willlaft.  A  weak  fixed. 
Pole  may  degenerate  into  a  mutable  Pole  in  a  Day's  time  ;  yea,  I  have 
koQwn  it  in  a  few  Minutes,  while  expofed  to  the  Air,  and  held  in  a  pofidoa 
contrary  to  its  Pole  ;  on  the  contrary,  we  find  Needles  touched  with  good 
Loadjtones^  hold  that  Virtue  a  great  while,  if  kept  from  Air,  and  in  a  men* 
dian  Sice. 

12.  The  LoadHone  itfelf  will  not  make  a  fixed  Pole  of  any  Iron  ;  it  muft 
have  a  properLength  if  it  is  thick  ;  or  if  it  is  (hort,  it  mud  have  a  fuffident 
Thinncfs.  So  ordinary  or  weak  Loadftones  cannot  fix  a  Pole  in  a  thick 
fliort  Key,  which  yet  they  will  do  in  a  little  Key.  So  in  a  fhort  thick  Iron 
tapering,  a  Loadfione  may  fix  a  Pole  in  the  little  End,  when  it  cannot  in  the 
great  End. 

13.  When  Ignition,  Hammering,  or  a  Z^tf<^tf»^  cannot  makefixed  Poles, 
it  muft  not  be  thought  that  it  can  do  abfolutely  nothing  on  fuch  Rods ;  for 
even  then  it  may  be  found,  that  there  is  an  Efieft  of  Magnetifm  in  them  dif- 
cernable  enough  otherwife,  though  not  enough  to  make  fixed  Poles. 

14.  When  you  have  the  due  Length  for  making  of  a  fixed  Pole,  you  will 
find  the  making  one  a  fixed  Nttrth^  will  confequently  render  the  other  a  fixed 
South'Pole:  But  if  keeping  the  fame  Diameter  of  this  Rod,  you  inaeafe 
its  Length  enough,  the  making  one  End  a  fixed  Nortb-Pole  will  not  necefla- 
rily  make  the  other  a  fixed  Soutb-Polt^  but  leave  it  a  mutable  Pole,  So  if 
you  by  a  like  primary  Operation  make  the  fecond  End  a  fixed  Pole,  the  fitft 
End  will  lofe  its  Fixity,  and  become  mutable. 

I  fay,  there  is  a  certain  Length  fuited  to  every  thickncfs  of  Iron  5  to  leave 
one  End  mutable,  while  the  other  is  fixed,  and  the  thicker  the  Iron  is,  the 
greater  is  the  Length. 

15.  If  you  farther  increafe  the  Length  of  the  fame  Rod,  you  will  attain 
fuch  Length,  that  when  you  have  fixed  a  Pole  on  one  End,  and  then  go  to 
fix  the  other  End,  the  Fixity  of  the  firft  will  not  bedeftroyed,  and  that  End 
become  mutable  as  before ;  but  the  Fbcity  of  the  firft  End  will  remain,  and 
fo  you  make  both  Ends  two  fixed  North-Poles^  or  two  fixed  South-Poles.  I 
fay,  the  Ihorteft  Length  (for  there  is  no  Terminus  of  the  greateft  Length)  for 
this  is  more  in  thick  than  in  thin  Iron. 

16.  Theaforefaid  Lengths  are  lefs,  according  to  the  Strength  of  Magne- 
tifm ',  fc.  Ignition  requires  a  greater  Length  than  when  a  Rod  is  aAiiatcd  by 
a  Loadftonej  and  a  Rod  touched  with  a  ftrong  Loadftone  requires  lefs  Length 
than  one  touched  with  a  weak  one. 

jy  i4r.B»i-     V.  I.I  caufcd  6  or  7  fcveral  Drills  to  be  made  before  my  Face,  and  the  Bit 

il^iyi*^*  or  Point  of  every  one  became  a  Nortb-P^k^  only  by  hardening,before  thcjr  ever 

came  to  be  worked,  cither  in  Iron  or  any  other  Matter,  fo  chat  I  cannot  fup- 

poife 
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poft  thofe  found  in  a  Shop  to  have  gotten  their  Polarity  fo  much  froni  their 
Aftcr-ufe  as  from  their  firft  Make. 

2.  That  Pieces  of  plain  Iron,  in  fliape  like  Drills  (that  is,  ibmethrng  long 
and  fmall)  do  always  change  their  Poles  as  they  are  inverted,  the  End  down- 
wards being  ever  the  N.  Pole,  I  find  not  always  true:  For  though  it  hold  ge- 
nerally in  fuch  fmall  Pieces,  and  always  (as  far  as  I  can  yet  find)  in  Pieces 
of  any  Bulk,  as  large  Hammers,  Anvils,  Andirons,  Bars  of  Windows,  Gfr. 
yet  I  found  feveral  fmall  Pieces  of  Steel,  fuck  as  the  Drills  are  made  of,  to 
have  fixed  Poles,  one  End  North  the  other  Soulh^  in  whatever  Poftures  I 
held  them.  Sonr^e  of  thefe  very  vigorous  in  fuch  their  Polarity,  others 
Ihewed  plainly  a  Tendency  to  fuch  a  Pole,  rather  than  the  other,  .yet  fo 
faintly,  that  it  applied  contrary  to  their  Inclination  (that  is  at  the  upper 
End,  if  it  afFefted  to  draw  the  Soutb^  or  the  lower  End,  if  the  North : ) 
They  caufed  the  Needle  to  ftand  in  JEquiliirioy  Eafi  and  Wefi  j  the  particu-. 
lar  Inclination  of  one  End  feeming,  in  fome  Pieces,  quite  to  conquer ;  in 
others,  quite  to  hinder  that  more  general  Polarity  they  both  acquire,  by  be- 
ing either  upward  or  downward.  Yet  this  feems  only  to  be  found  in  fmall 
Stems  of  Iron ;  the  being  either  upward  or  downward  always  prevailing  in 
Pieces  of  great  Bulk. 

3.  I  took  my  Knife  which  had  been  touched  a  quarter  of  a  Year  or  mere 
before,  ind  proffering  it  to  the  Needle,  it  drew  the  North-Pok  5  which  hap- 
pened right  for  my  Turpofe.  I  whetted  it  brifkly  on  a  dry  dirty  Threfhold, 
and  being  thin,  it  became  very  hot  towards  the  Point,  the  Edge  being  whet 
away  to  a  Wire,  as  they  term  it,  I  ftruck  the  very  Top,  and  Back  towards 
the  Top  againft  the  Ground,  as  I  had  done  the  Sides,  to  dcftroy  and  rub  off, 
if  I  could,  all  the  former  Polarity,  which  was  Southward:  Then  offering  it 
again  to  the  Needle,  it  drew  the  South  End,  and  was  quite  changed.  To  con- 
firm the  thing,  I  touched  the  fame  Knife  again  with  the  North- Pok  of  my 
JLoad-ftone,  and  it  drew  vigorouQy  the  North  End  of  the  Needle.  I  whet- 
ted  it  again  ftrongly  in  the  fame  manner,  and  it  changed  again.  This  I 
repeated  five  or  fix  times,  and  it  ftill  changed  by  whetting,  efpecially  on  the 
Sides  towards  the  Top  of  the  Knife ;  the  very  Top  and  Back,  which  could  not 
be  whet  to  fo  great  an  Heat,  retaining  ftiU  fome  Affeftion  for  that  Pole  the 
Load'ftone  had  inclined  them  to.  This  I  tried  with  a  Knife  of  a  thicker  Blade  •, 
but  I  could  not  with  my  Hand  whet  it  to  that  Heat,  as  to  have  the  fame 
Effedt  wrought  upon,  as  my  own ;  though  I  ufed  fuch  Force  as  at  laft  to 
break  it  in  two. 

4.  I  fuppofe  that  bare  Drilling  might  be  able  to  give  a  Polarity  to  a  Drill, 
if  it  could  be  made  indifferent,  as  well  as  Filing  does,  if  the  Drill  be  ufed 
fo  brifkly  as  to  be  made  as  hot  as  the  File  makes  the  Iron.  And  though  a 
South' Pole  given  by  the  Magnet  cannot  be  taken  off  by  the  Heat  of  a  brifk 
Motion,  as  that  of  Drilling,  which  yet  by  the  Experiment  of  my  Kniffe 
feems  ro  be  contradifted  ;  yet  perhaps  the  Heat  may  be  great  enough  to 
produce  a  Polarity  in  an  indifferent  Piece  of  Iron,  as  may  be  done  in 
little  indifferent  Drill-like  Pieces  of  Steel,  by  Filing. 

I  i  i  i  5. 
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The  Decfina* 


riimfibe       g.  Two  Dcgfccs  to  thc  Noithward  of  the  Line,  the  North  Point  of  the 
A^r^ifAfr  ^  Degrees  downwards;  but  as  we  went  to  Southward, 

7T0111ning.it  was  inclined  above  48  Degrees  upward. 

ham,  ».a.64« 
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Ma  etiad     ^^'  '*  ^^"  ^^^^*  ^^^^  ^3*-    I^ -'^^w'^*^^  Meadows  ntzx  Briftol^  by  thc 
rarfSions,  WatCF-fide,  Capt.  Siurmy  took  the  following  Obfervations, 

tuar  Briftol* 


fy  Cape,  Sa. 
Sturiny>  «• 
37.^.716, 


0 

^//. 

Magnetick 
Jzimutb. 

0  ylzim. 

Variation 
mfterfy. 

44' 
39 

30 

72*"       00' 
80        00 

90         CO 
95        00 

7o» 
78 

38' 
24 

i»       22' 
I         z6 

31 
27 

50 

2 

88 
93 

26 
36 

I         34 
I         24 

as 

20 

103      00 

lOt 

»3 

I         23 

In  this  Table,  he  notes  the  greateft  Difference  to  be  14',  and  taking  the 
Mean  for  the  true  Variation,  he  concludes  it  then  and  there,  to  be  juft  i^ 
27'.    He  obferved  again  in  the  fame  Day  of  the  next  Year,  viz.  June  \%. 
\66jj  and  then  he  found  the  Variation  encreafed  but  6  Wefterly. 
AtVnit,h     ^*  ^^'  1630. 1  traced  3  different  A^&rii/tfff  Lines  in  feveral  Places  of  j'^/x, 
JJ*J|^«^^>*'and  found,  that  the  Needle  declined  44.  deg,  Nmb  Eafij  which  having  pub- 
^*  *  liihed  and  made  known  here  to  the  Curious,  and  to  Artifts,  fomc  of  whom 
counted  9  or  10  degr.  according  to  the  Tradition  and  Writings  of  Orentius 
Fineus^  and  Caftle  Franc  ;  others,  1 1^  dcg.  following  Sennertus  and  Offtffius : 
all  at  flrft  rejcded  my  Obfervation,  and  as  commonly  new  things  meet  with 
Obftacles  and  Concradiftions,  before  they  are  eftabliflied,  thole  that  could 
not  contradift  what  they  faw,  pretended  that  this  Variety  did  perhaps  pro- 
ceed from  the  greater  or  leffer  Vigour  in  the  Loadftones  employed  to  touch 
with,  or  from  thence,  that  thc  Needles  had  been  touched  nearer  to  or  fanhcr 
from  their  Poles. 

To  remove  the  Objeftions,  and  to  try  another  Quality  which  Gilbert  bad 
affigned  to  Terella\  I  caufed  a  Magnet  to  be  turned  with  the  Powder  of  Eme- 
ry, till  it  became  a  fpherical  half  Inch  in  Diameter,  its  3  Centers  of  Magni- 
cude.  Gravity  and  Strength  being  the  fame,  with  fo  much  ]u(hie^  that  after 
I  had  exadly  found  the  two  Poles  of  this  Stone,  I  caufed  two  fmall  Holes  to  be 
made  therein,  to  fupport  it  by  two  Points  of  Needles,  as  by  two  Pivots ; 
which  having  put  in  a  Meridian  of  Brafi,  and  fuipendcd  the  Ball  betwiact 
.  them  and  a  little  Globe,  it  was  fo  eafily  moveable,  that  I  made  it  turn  every 

way 


way  with  a  Biaft  only  oF  my  Mouth,  and  it  ftopped  indiffitrentlyi  now  in 
one,  then  in  another  Place,  not  any  fide  of  it  prevailing. 

This  Stone,  being  thus  prepared  without  any  Defeft  in  Virtue  or  Figure, 
uniform,  homogeneous,  equilibrated,  was  adjofted  on  its  Meridian  and  an 
Horizon,  and  io  placed  on  its  Meridian  Line,  that  the  Poles  thereof  anfwered 
to  the  Poles  of  the  Heavens.  The  Succefs  was  that  it  had  not  any  Motion 
at  all  t  whence  I  thought  the  Propofition  of  Gilbertj  that  fuch  a  Stone  jfo  po- 
fited  would  turn  round  in  24  Hourf,  was  fufficiently  refuted. 

This  Stone,  together  with  others  (whereof  the  Poles  were  well  marked) 
(erved  me  alfo  to  find  out,  whether  the  Needles  touched  in  diflferenc  places, 
nearer  to  or  farther  from  the  Poles,  had  different  Declinations.  Which  ha- 
ving tried  frequendy,  I  found  no  Difference  at  all  in  the  Declination  of  the 
Needles,  but  all  of  them  declined  then  from  the  Meridian  44^  deg.  from  the 
North-Eaftward.  I  alfo  found  it  to  be  the  fame  in  many  places,  from  Breft 
in  Britany  to  the  Valtoline  amongfl:  the  yilps.  I  believed  at  firft,  that  the 
Antients  had  ill  obfcrved  the  Variation  ;  but  I  was  foon  undecefved  of  this 
Error,  by  the  Obfervations  in  England^  of  Mr.  Burrows^  An.  1580.  of  Mr. 
Gtittter^  An.  1612.  and  of  Mr.  GMibrandj  An.  1633*  which  did  afiiin^  me^ 
that  thofe  Declinations  were  not  conftant.  .      / 

And  that  I  might  be  convinced  by  myfelf,  in  June^  An.  1 65o,  after  I  had 
very  exaAly  traced  a  Meridian  by  many  Azimuths,  before  and  after  Noon, 
with  a  Brafs  Quadrant  of  6  Foot  Diameter,  and  applied  good  Needles  upon 
k ;  the  one  of  7,  the  other  of  10  Inches  long,  I  found  that  they  declined  but 
one  Degree,  or  thereabout :  And  the  lafl  Year  (1666,)  I  found  no  more  but 
10  Minutes  on  the  fame  Meridian.  And  methinks  that  the  Declination  this 
Year  (1667,)  is  ftill  leis,  but  yet  fome  Minutes  towards  the  Eaft,  at  leafl:  at 
Paris.  But  I  doubt  not  but  in  12  or  15  Years  the  Declination  will  be  14.  deg. 
Nortb-JFeJt :  As  I  have  prognofticated  by  my  Hypothefis,  which  maketh  the 
Declination  to  vary  a  D^rce  every  7  or  8  Years. 

3.  An.  1670.    M.  Adrian  Auzout  made  the  following  Obfervation  here  at  ^/Reme, 
Jiome^  on  many  meridian  Lines,  with  a  Needle  about  6  Inches  long,  and  on  AuS^fti 
all  the  Lines  it  was  feen  to  decline  fomewhat  more  than  a  deg.  Weftward,  ^s.^/ia^ 
and  on  Ibme  near  2  4  Degrees.    But  by  the  Obfervations  here  made  formerly, 
it  appears,  that  the  Needle  hath  declined  Eaftward  to  8  Degrees,  and  hath 
afterwards   been  diminiihing,   until  it  comes  to  the  other  part,  where  we 
find  it  at  prefent. 

It  feems  not,  that  this  DifFerence  of  10  deg.  and  more,  can  be  attributed  to 
the  Change  of  the  Pole  of  the  Earth,  or  to  the  Magnet,  or  to  the  Iron,  that 
are  found  in  certain  places,  becaufe  there  is  but  little  Loadfione ;  and  M.  Ah- 
zout  affirms,  that  the  Mines  which  he  hath  feen,  make  no  Impreflion  at  all  on 
the  Needle,  (o  that  'tis  difficult  to  hit  the  true  Caufe  of  fuch  a  Variatioh  : 
Yet  however,  if  the  Direftion  of  the  Magnet,  and  of  the  Needle  touched  by 
it,  depends  upon  the  Flux  of  a  certain  Matter,  pafling  through  the  whole 
Earth,  or  the  exterior  parts  Of  it,  (Irait  along  the  Axis,  it  may  be  faid,  that 
it  proceeds  from  Changes  made  in  the  faid  Flux,  which  fuppofing  the  Incqua- 

r  i  i  i  2  lities 


(  6l2  ) 

lit'ies  of  the  Earthy  and  the  Alttrations  made  continually  therein^  as  well  ar- 
tificial  by  Excavations,  and  fuch  like  other  Works,  as  natural  by  Corrofions, 
caufcd  by  Fire  and  Water,  or  by  the  Generation  of  Metals  and  Stones  ;  be* 
lidcs  the  various  Changes  we  cannot  think  of,   by  rcafon  of  the  little  Know- 
ledge we  have  of  fo  vaft  a  Body  as  the  Earth,  cannot  but  in  progrcfs  of  time 
change  its  Situation.     The  Inequalities  of  the  Earth  may  in  time  occafion 
fome  bending  in  the  Current  of  this  Magnetick  Matter,  and  make  it  change 
its  Bed  and  Channel ;  whence  It  comes  to  pafs,  that  the  Needle  changeth  its 
Diredtion,  according  as  the  Current  changeth  which  direfts  it.     And  if  it 
fhould  be  fo,  there  would  be  no  hopes  of  finding  a  regular  Hypothefis  for 
that  Change  ;  forafmuch  as  it  would  depend  upon  Caufes  that  have  no  Regu- 
larity at  all  in  them,  as  moft  of  the  Mutations  of  Nature  are. 
jfrDaQttick»      4.  yfyi.  1642. 1  obicrvcd  the  Declination  of  the  Magnet  here  at  Dmtzick^  as 
^luJi)  "ei.  did  M.  Linnemannus  about  the  fame  ixmt  9!iK(miMgJbergy  and  we  both  found  the 
^  aoss-       Magnetick  Needle  at  that  time  to  decline  from  the  North  3  deg.  5  min.  Wcftw. 
But  now  (Jun.  12.  1670.  S.  N.)  it  is  far  otherwife,  for  it  declines  at  prcfcnt, 
as  I  have  very  carefully  obfcrved,  7  deg.  20  min.  to  the  fame  Quarter,  fo  that 
in  the  fpace  of  28  Years,  that  Declination  is  increafed  ^deg.  15  min.     In  the 
Year  16? 8,  if  I  remember  aright,  I  found  it  near  i  deg.  Weftw.  which  Decli- 
nation was  afiirmed  by  the  learned  Petrus  Crugerus  (once  my  worthy  Pr^ep- 
tor)  to  have  been  about  the  beginning  of  this  Age,  or  the  end  of  the  next  fore- 
going, 8  deg.  30  min.  Eaftw.    Hence  it  appears,  that  this  Declination  %A  the 
Loadftme  doth  here,  at  Dantzick^  encreafe  each  Year  to  9  min.  6  fee.  which  is 
fuificiently  confirmed  by  the  obfervations  made  at  Ldme-Houfe^  near  London^ 
by  thofe  three  famous  Engliflmen^  Burrowsy  Gunter^  and  Gellikrand.  Of  whom 
the  firft  found  the  Declination  An.  1580.  to  be  11  deg.  16  min.  the  Second, 
5  ^g*  S^nrin.  30/ec.  An.  1662  ;  the  Third,  4  deg.  3  min.  '^o  fee.  An.  1634. 
I  cannot  yet  devife  any  caufe  of  thofe  Appearances,^  except  we  impute 
them  to  a  kind  of  Libration  in  the  Motion  of  the  Earth,  and  the  Variation 
of  the  Meridian. 
-ANtiwm-       5.  The  laft  Summer  1680,  I  was  prefcnt  with  Dr.  Geo.  Vokamer^  at  Nth 
^fB/«Ger-  rembcrg^  while  he  was  making  fome  Obfervations  and  Trials  with  his  Magnc- 
joh.chR     tical  Needle.     He  repeated  the  Trials  feveral  Days  one  after  another,  and 
Pk!cXi.    ^^^^  various  ways  of  Examination,  but  (till  in  every  of  them,  with  the  fame 
«-^s.  *    Succefsj  he  moft  certainly  found,   that  the  North  End  of  the  Magnctical 
Needle  (which  the  former  Age  always  reported  to  us,  to  vary  from  the  Norths 
and  to  diredt  or  point  more  towards  the  Eaft,   by  feveral  Degrees)  did  now 
decline  towards  the  Weft  near  5  Degrees. 
M.  O.C        In  the  Year  1685,  ^bout  the  Beginning  of  Aupift^  having  taken  all  imagi- 
Eimait,  u.  nable  Gare  to  be  fure  of  our  "Meridians,  we  tried  feveral  Magnetick  Needles,. 
*7  •^'*53•  ^  ^^ji  ^j^^ij.  ^jj  ^j^^g  ^g  YizA  made  ufe  of  about  five  Years  before,  as  many 
frefli  ones,  of  a  middling  Length,  the  longefl;  of  which  did  not  exceed  half  a 
Foot,  but  were  {lighter  and  more  adive ;  and  what  is  ftrange,  we  found  the 
Declination  of  the  Needle  did  not  vary  one  Minute,  but  agreed  exaftly,  in 
every  Meridian  with  the  former,  that  is,  it  was  5  dig.  5  min.  to  the  Weft. 
Whether  it  hath  gone  further  in  the  mean  time,  or  its  Deviation  be  retrogade 
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now,  which  indeed  might  happen  by  Chance,  is  not  ceruin  ;  for  I  am  not 
willing  CO  aflert  that,  being  rather  inclined  to  think  it  hath  been  ftationary  at 
that  Point,  its  Motion  without  doubt  being  circular. 

7.  /In.  1683.   the  magnetical  Variation  here  at  Cabo  Corfe  CaJiUj  was  onthiC^Mf 
3  ^^'  49  ^i^'  fr<>on  the  North  to  the  Weftward.  ^HaSSi^S 

•.lss.^57«• 

VII.  Mr.  Henry  Bond  having  entertained  an  Hypothefis  of  the  Variations  BUimk^ 
of  the  Needle,  hath  (for  the  Examination  of  it)  Calculated  the  following  f^S^'J 

Table.  il^.Heny 
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VIII.  Before  J  proceed  to  the  Theory  of  the  Variation  of  the  Magnetical    ^Vf/ 
Compafs,  it  is  ncccflary  to  lay  down  the  Grounds  upon  which  I  raife  my  jJjJJ^Si 
Conclufions ;  and  at' once  to  give  a  Synopfis  of  thofe  VariatiORS  which  I  gii^^.Edm. 
have  reafon  to  look  upon  as  fure,   being  moftly  the  Obfcnratiow  of  pcrfons  S5f8l^!»of. 
of  good  Skill  and  Integrity. 
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By  this  Table  it  appears, 

Firft^  That  in  all  Europe  the  Variation  at  this  Time  is  Weft,  and  more  in 
the  Eaftern  Parts  thereof  than  the  Weftcrn;  as  likewife  that  it  feems  through- 
out to  be  upon  the  Incre^fe  that  way. 

a.  That  on  the  Coaft  oiAmericaj  about  Virginia^  'New  England^  and  New- 
foundland^  the  Variation  is  hkcwife  wefterly  ;  and  that  it  increafcs  all  the  way 
as  you  go  northerly  along  the  Coaft,  fo  as  to  be  above  20  deg.  at  Newfound^ 
Undy  nearly  30  deg.  in  Hudfonh  Str eights^  and  not  lefs  than  57  deg.  in  Baf- 
jin^s  Bay ;  alfo  that  as  you  lail  Eaftwards  from  this  Coaft,  the  Variation  di- 
minifhcs.  From  thefe  two  it  is  a  Legitimate  Corollary^  That  fomewhere  be- 
tween Europe  and  the  North  Part  of  Jmerica^  there  ought  to  be  an  eaftcrly 
Variation,  or  at  leaft  no  wefterly ;  and  fo  I  conjedkure  it's  about  the  cafter- 
moft  of  the  Tercera  Iflands, 

3.  That  on  the  Coaft  of  Bnf/il  there  is  Eaft  Variation,  which  increafcs  very 
notably  as  you  go  to  the  Southward,  fo  as  to  be  12  dsg.  at  Cape  FriOf  and 
cver-againft  the  River  of  Plata  204  deg.  and  from  thence,  failing  South- 
wefterly  to  the  Str eights  of  Magellan^  it  decreafcs  to  1 7  deg.  and  at  the  Weft 
Entrance  it  is  but  14  deg. 

4.  That  to  the  Eaftward  of  BraJU  properly  fo  called,  this  eafteriy  Varia- 
tion decreafes,  fo  as  to  be  very  little  at  St.  Helena  and  Afcen/ion\  and  to  be 
quite  gone,  and  the  Compafs  to  point  true  about  1 8  deg.  of  Longitude,  Weft 
from  the  Cape  of  Good  Hope. 

5.  That  to  the  Eaftward  of  the  aforefaid  Places,  a  Weft  ward  Variation 
begins,  which  reigns  in  the  whole  Indian  Sea^  and  arifes  to  no  lefs  than  1 8 
deg.  under  the  Mquator  itfelf,  about  the  Meridian  of  the  Northern  Part  of 
I^idagafcar^  and  near  the  fame  Meridian  \  but  in  39  deg.  South  Latitude,  it 
is  found  full  274.  deg.  from  thence  eafteriy,  and  Weft  Variation  decreafes,  fo 
as  to  be  but  little  more  than  8  deg.  at  Cape  Comorin^  and  then  3  deg.  upon 
the  Coaft  of  Jaoa^  and  to  be  quite  extind  about  the  Molucca  Iflands,  as  alfo 
a  little  to  the  Weft  wards  of  Van  Diemetf%  Land,  found  out  by  the  Dutch  in 
J  642. 

6.  That  to  the  Eaftward  of  the  Molucca^%  and  Van  Diemen*s  Land  in  South 
Lat.  there  arifes  another  eafteriy  Variation,  which  feems  not  fo  great  as  the 
former,  nor  of  fo  large  Extent  •,  for  that  at  the  IQand  Roterdam  ic  is  fen{k)ly 
lefs  than  upon  the  Eaft-Coaft  of  New  Guinea  :  and  at  the  rate  it  decreafes,  it 
may  well  be  fuppofed,  that  about  20  deg.  farther  Eafl:,  or  25  deg.  Eaft  Long. 
from  London^  in  the  Latitude  of  20  deg.  South,  a  wefterly  Variation  begins. 

7.  That  the  Variations  obferved  by  the  Hon.  Sir  John  Narborougb^  at  Bal- 
divia^  and  at  the  Weft  Entrance  of  the  Streigbts  of  Magellan^  do  plainly  ftxcw^ 
that  the  Eaft  Variation  noted  in  our  3d  Remark  is  decreafing  apace,  and  that 
it  cannot  reafonably  extend  many  Degrees  into  the  South  Sea  from  the  Coaft 
of  P^r»  and  Chilis  leaving  room  for  a  fmall  wefterly  Variation  in  that  Traft 
of  the  unknown  World,  that  lies  in  the  Mid-way  between  Chili  and  New 
2^alandy  and  between  Hound^s  Iftand  and  Peru. 

8.  That  in  failing  North-weft  fron>  St.  Helena^  by  Afcen/um^  as  far  as  the 
jSquator^  the  Variation  continues  very  fmall  Eaft,  and  as  it  were  conftantly 
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the  fame :  So  that  in  this  part  of  the  World,  the  Courfe  wherein  there  is  m 
Variation,  is  evidently  no  Meridian,  but  rather  Northweft. 

9.  That  the  Entrance  of  Hudfcn^s  Sir  eights  and  the  Mouth  of  the  Rroer  $/ 
Platdj  being  nearly  under  the  fame  Meridian,^  at  the  one  Place  the  Needle 
varies  igi  deg.  to  the  Weft,  at  the  other  204.  deg.  to  the  Eaft.  This  plainly 
demonftrates  the  Impoflibility  of  reconciling  thefe  Variations  by  the  Theory 
of  Bond ;  which  is  by  two  Magnetical  Poles  and  an  Axis,  mclin'd  to  the  Axis 
of  the  Earth  ;  from  whence  it  would  follow  that  under  the  fame  Meridian, 
the  Variation  fhould  be  in  all  Places  the  fame  way. 

Thefe  things  being  premifed,  may  ferve  as  a  fure  Foundation  for  this  The- 
ory, That  the  whole  Globe  of  the  Earth  is  one  great  Magnet^  having  4  Magne- 
tical Poles  J  or  Points  of  Attraction  ^  near  each  Pole  of  the  Equator,  and  that 
in  thofe  Parts  of  the  IForld  which  lie  near  adjacent  to  any  of  ihofe  Magnetical 
Poles,  the  Needle  is  governed  thereby  ;  the  neareft  Pole  being  always  predominant 
ever  the  more  remote.     The  Parts  of  the  Earth  wherein  thefe  Magnetical  Poles 
lie,  cannot  as  yet  be  exaftly  determined  for  want  of  fufficient  Data  to  pro- 
ceed geometrically  :  But  as  near  as  Conjefture  can  reach,  I  reckon  that  the 
Pole  which  is  at  prefent  neareft  to  us,  lies  in  or  near  the  Meridian  of  the 
Land^s  End  of  England,  and  not  above  7  de^.  from  the  Pole  Arftick.    By 
this  Pole  the  Variations  in  all  Europe  and  Tartary,  and  the  North-Sea^  arc 
principally  governed,  yet  with  regard  to  the  other  Northern  Pole,  whofe  Si- 
tuation is  in  a  Meridian  pafling  about  the  middle  of  California,  and  about  15 
deg.  from  the  North  Pole  of  the  World.     To  this  the  Needle  has  chiefly  re- 
fpeft  in  all  the  North-America,  and  in  the  two  Oceans  on  either  Side  thereof, 
from  the  Azores  weftwards  to  Japan,  and  farther.     The  two  Southern  Poles 
arc  rather  farther  diftant  from  the  South  Pole  of  the  Worid  :  The  one  about 
i€  deg.  therefrom,  is  in  a  Meridian  fome  20  deg.  to  the  Weft  ward  of  Magel- 
lan's Streigbts,  or  ^^^  deg.  Weft  from  London ;  this  commands  the  Needle  in 
all  the  South' America,  in  the  Pacific  Sea,  and  the  greateft  part  of  the  Etbiopii 
Ocean.     The  4th  and  laft  Pole  feems  to  have  the  greateft  Power  and  largeft 
Dominions  of  all,  as  it  is  the  moft  remote  from  the  Pole  of  the  World,  being 
little  lefs  than  20  deg.  diftant  therefrom,  in  the  Meridian  which  paffes  through 
Hollandia  Nova,  and  the  Ifland  of  Celebes,  about  120  deg.  Eaft  from  London. 
This  Pole  is  predominant  in  the  South  part  of  Africa,  in  Arabia^  and  tlic 
Red'Sea^  in  Perfia,  India,  and  its  Iflands,  and  all  over  the  Indian  Sea  from 
the  Cape  of  Good  Hope  Eaftwards  to  the  middle  of  the  great  South-Sea  that 
divides  AJia  from  America.     This  feems  to  be  the  prefent  Difpofition  of  the 
Magnetical  Virtue  throughout  the  whole  Globe  of  the  Earth. 

By  this  Hypothefis  it  is  plain  that  (our  European  North  Pole  being  in  the 
Meridian  of  the  Land's  End  of  England)  all  Places  more  Eafterly  than  that  will 
have  it  on  the  Wcft-fide  of  the  Meridian  ;  and  confequenriy  the  Needle  re- 
fpefting  it  with  its  Northern  Point,  will  have  a  Wcftcriy  Variation,  which  will 
ftill  be  greater  as  you  go  to  the  Eaftwards,  till  you  come  to  fome  Meridian  of 
Rufjia,  where  it  will  be  greateft,  and  from  thence  decreafe  again.  Thus  at 
Breft  the  Variation  is  but  .14  deg.  at  London  44.  deg.  but  at  Dantzick  7  deg. 
Weft.  To  the  Wcftward  of  the  Meridian  of  the  Land's  End^  the  Nccdleought 
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fo  hvfe  an  Eafkerly  Variadeo»  were  it  not  that  (by  approaching  the  American 
Ifffrtbern  PoU^  which  lies  on  the  ff^eft-Cidc  of  the  Meridian,  and  feems  to  be 
of  greater  Force  than  this  other)  the  Needle  is  drawn  thereby  Weftward,  fo 
as  ro  counterbalance  therDiredion  given  by  the  European  Pole^  and  to  make 
a  fmall  U^efi  Variation  in  the  Meridian  of  the  Land^s  End  itlelf.  Yet  I  fup^ 
pofe  that  about  the  Meridian  of  the  lOe  Tercera^  our  nearefl  Pole  may  fo  far 

{>revail  as  to  give  the  Needie  a  little  turn  to  the  Eaft^  though  but  for  a  very 
mall  Spaqe,  the  Counterbalance  of  thofc  two* Poles  permitting  no  confident*- 
ble  Variation  in  all  the  Eaftern  Parts  of  the  Atlantick  Ocean^  npr  upon  the 
ff^eft  Coafts  of  England  and  Ireland^  France^  Spain  and  Barbary.  But  to  the 
Weftwards  of  the  Azores^  the  power  of  the  American  Pole  overcoming  that 
of  the  European^  tlie  Needk  \m  chiefly  refpeft  thereto ;  and  turns  ftill  more 
and  more  towards  it  as  you  approach  it.  Whence  it  comes  to  pais,  that  on 
the  Coaft  of  Virginia^  New-England^  Newfoundland^  and  in  Hudfon^s  Slreigbhy 
the  Variation  is  Weftwards ;  that  it  decreafes  as  you  go  from  thence  towards 
Europe  \  and  fbat  it  is  lefs  in  Virginia  and  New-Englami  than  in  Newfound- 
land^ and  Hudfon\  Streigbls.  This  Wefterly  Variation  agam  decreafes,  as  you 
pais  over  the  Nortb  America ;  and  about  the  Meridian  of  the  Middle  of  Cali^ 
fomia^  the  Needle  again  points  due  Norlb ;  and  from  thence  Weftwards  to 
Tledzoj  and  Japan^  I  make  no  doubt  but  the  Variation  is  Eafterly  ;  and  half 
Sea  over  not  lefs  than  15  deg.  This  Ea^  Variation  extends  over  7^^M,7Viz^, 
Tartary^  and  part  of  China^  till  it  meet  with  the  Wefterly,  which  is  governed 
by  the  European  Nortb-Pole^  and  which  I  faid  was  greateft  fome where  in  Ruffia, 
Towards  the  Southern- Pole  the  Effedk  is  much  the  fame,  only  that  here  the 
South  point  of  the  Needle  is  attraded.  Hence  it  will  follow,  that  the  Varia- 
tion on  the  Coaft  of  Brazil^  at  the  River  of  Plata^  and  fo  on  to  the  Str eights 
of  Magellan^  (hould  be  Eafterly,  as  in  the  3d  Remark.  And  this  Eafterly  Va- 
riation doth  extend  Eaftwardover  the  greateft  part  of  the  Etbiopick  Sea^  till  it 
be  counterpoifcd  by  the  Virtue  of  the  Southern-Pole  ;  as  it  is  about  mid-way 
between  the  Cape  of  Good-Hope^  and  the  Ifles  of  Trijian  d"  Alcunba.  From 
thence  Eaftwards  the  Afian  South-Pole  (as  I  muft  take  the  liberty  to  call  it) 
becoming  prevalent,  and  the  South  point  of  the  Needle  being  attrafted  there- 
by, there  ariles  a  fVeJi  Variation  very  great  in  Quantity  and  Extent,  becaufe 
of  the  great  Diftance  of  this  Magnetical  Pole  from  the  Pole  of  the  World. 
Hence  it  is,  that  in  ail  the  Indian  Sea  as  far  as  HoUandia  nova^  and  farther, 
there  is  conftantly  fVeJi  Variation :  And  that  under  the  Equator  itfelf,  it  arifes 
to  no  lefs  than  11  deg.  where  it  is  moft.  About  the  Meridian  of  the  IQand 
Celebes^  being  likewife  that  of  this  Pole,  this  Wefterly  Variation  ceafes,  and 
an  Eafterly  begins ;  which  reaches,  according  to  my  Hypothefis,  to  the  Mid- 
dle of  the  South-Sea  between  ZelandiaNova  and  Chilis  leaving  room  for  a  fmall 
fVeft  Variation  governed  by  the  American  South* Pole  %  which  I  (hewed  to  be 
in  the  Pacifick  Sea.  in  the  6th  and  7th  Remarks. 

-  In  the  Torrid  Zone^  and  particularly  under  the  EquinoHial^  refpetSt  muft 
be  had  to  all  4  Pedes,  and  their  Pofitions  well  confidered ;  otherwife  it  will 
tiot  be  eafy  to  determine  what  the  Variation  fliall  be,  the  neareft  Pole  being 
4ilways  the  ftrongeft ;  yet  not  (b,  as  not  to  be  counterbalanced  ibmetimes 
Vol.  \l  K  k  k  k  by 
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by  the  united  Forces  of  two  more  remote.  A  notable  Inftance  hereof  is  in 
our  8th  Remark,  where  I  took  notice,  that  in  failmg  from  St.  Hclena^hy  the 
Iflc  of  Jfcetijion^  to  the  Equatcr  on  a  N.  W.  Courfc,  the  Variation  is  vciy 
little  Eafterly,  and  in  that  whole  Trad:  unalterable  :  For  which  I  g^^c  iho 
Reafon,  that  the  South  American  Pole  (which  is  confiderably  the  tieareft  in  the 
aforefaid  Places)  requiring  a  great  Eafterly  Variation,  is  counterpoifed  by  the 
contrary  Attradion  of  the  North  American  and  the  Aftan  South-Poles ;  each 
whereof  fingly  is,  in  thefe  Parts,  weaker  than  the  American  South- Pole:  And 
upon  the  N.  W.  Courfe,  the  Diftance  from  this  latter  is  very  little  varied ; 
and  as  yoQ  recede  ftx>m  the  Afian  South- Pole  the  Balance  is  ftill  preferved  by 
the  Acce6  towards  the  North  American-Pole.  I  mention  not  in  this  Cafe  the 
European  North-Pole^  its  Meridian  being  little  removed  from  thofc  of  thefe 
Places,  and  of  itfelf  requiring  the  fame  Variations  we  here  find. 
«.i9/^.;64»  What  I  have  here  faid  does  plainly  fhew  the  (ufficiency  of  this  Hypothefis, 
iolving  the  Variations  that  are  at  this  time  obferved. 

But  there  are  two  Difficulties  not  eafy  to  furmount.  The  one  is.  That  no 
Magnet  I  have  ever  feen  or  heard  of,  hath  more  than  twooppofite  Poles: 
Whereas  the  Earth  hath  vifibly  four,  and  perhaps  more.  Secondly,  It  is 
plam  by  the  change  of  the  Variation,  not  only  at  London^  where  this  Dil'cove- 
17  was  firft  made,  but  alfo  almoft  all  over  the  Earthy  that  thefe  Poles  are  not, 
at  leaft  all  of  them,  fixed  in  the  Earth,  but  ftiift  from  Place  to  Place,  where- 
as it  is  not  known  that  the  Poles  of  the  Loadfione  ever  fhifted  their  Place  in 
the  Stone,  nor,  confidering  the  compaft  Hardnefs  of  that  Subftance,  can  it 
eafily  be  fupppfed.  Thefe  Difficulties  for  a  long  time  made  me  defpond, 
^hen  in  accidental  Difcourfe,  and  leaft  expeding  it,  I  ftumbled  on  the  fd- 
lowing  Hypothefis. 

It  is  fufficiently  known  and  allowed,  that  the  Needle's  Variatim  changes ; 
and  that  this  Change  is  gradual  and  univer&l,  will  appear  by  the  foliowi)^ 
Examples.  s  . 

At  London^  An.  1580  The  Variation  was  obferved  by  Mr.  Burrows^  to  be 
^id^.  15  min.  Eaft.  In  An,  1622,  the  fame  was  found  by  Mr.Gunier^to 
be  but  6deg.  Eaft.  In  the  Year  1634,  Mr.  GeUibrand  found  it  4  deg.  5  min. 
Eaft.  In  1657,  Mr.  J?^«/ obferved  that  there  was  no  Variation  at  London. 
An.  1672,  myfelf  obferved  it  2  deg.  30  min.  to  the  Weft  ;  and  this  prcfcnt 
Year  1692,  I  again  found  it, 6 deg.  Weft.  So  that  in  1 12  Yeats  the  Direftion 
of  the  Needle  has  changed  no  lefs  than  1 7  Degrees. 

At  Parisy  Orontius  Fin^eus  about  the  Year  1550,  did  account  it  about  8  or 

9  deg.  Eaft  Variation.     An.  1640,  it  was  found  3  deg.  Eaft.     An.  1666,  there 

.  was  no  Variation  there,  and  yh.  1681,  I  found  it  to  be  2  deg.  3  min.  to  the  Weft, 

At  Cape  d'  Agulbas^  the  moft  Southerly  Promontory  of  Africa^  about  the 

Year  1600,  the  Needle  pointed  due  North  and  South  without  Variation, 

whence  the  Portugueze  gave  its  Name.    An.  1622,  there  was  2  deg.  Weft  Va- 

.    nation.    An.  1675,  it  was  8  deg.  Weft:  And  this  Year  1692,  it  was  curiouf- 

\y  obferved  not  lefe  than  1 1  dtg.  Weft. 

At  St.  Helena^  about  the  Year  1600,  the  Needle  declined  Zdeg.  to  ihe 
Eaft^    An.  1623,  itwa$  but  6^^jf.  Eaft.    An^  1677,  when  I  was  there,  I 

obferved 
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obferved  it  accurately  on  Shore  to  be  40  min,  Eaft ;  and  now  this  Year  it  was 
found  I  deg.  to  the  Wcftward  of  the  North. 

'  At  Cape  Comorin  in  India,  in  the  Year  1620,  there  was  14/%.  20.  min. 
Weft  Variation  •,  in  the  Year  1680,  there  was  8  deg.  48.  min^  but  in  the  Year 
1688,  it  was  no  more  than  7  deg.  30  min.  fo  that  here  the  Needle  has  return- 
ed CO  the  Eaft,  about  7  deg.  in  70  Years. 

Fronni  thefe,  and  many  other  Obfcrvations,  it  is  evident  that  the  Direftion 
of  the  Needle  is  in  no  Place  fixed  and  conftant,  though  in  fome  it  changes 
fafter  than  in  others.  And  where  for  a  long  time  it  has  ^continued  as  it  were  un- 
altered, it  is  there  to  be  underftoud,  that  the  Needle  has  its  greateft  Defleftron, 
and  is  become  Stationary,  in  order  to  return,  like  the  Sun  in  the  Tropick. 
This  at  prefent  is  in  the  Indian  Sea^  about  the  Ifland  Mauritius,  where  is  the 
higheft  Weft  Variation,  and  in  a  Traft  tending  from  thence  into  the  N.N.W. 
towards  the  Red  Sea  and  Egypt.  And  in  all  Places  to  the  Weftward  of 
this  Trad,  all  over  Africa  and  the  Seas  adjoining,  the  Weft  Variation  will 
be  found  to  have  increafed  ;  to  the  Eaftwards  thereof,  as  in  the  Example  of 
Cape  Comorin^  to  have  decreafed,  viz.  all  over  the  Eafi-Indies,  and  the  iflands 
near  it. 

After  the  like  manner,  in  that  Space  of  Eaft  Variation,  which,  beginning 
near  St.  Helena,  is  found  all  over  the  South  America,  and  which  at  prefent  is 
higheft  about  the  Mouth  of  Rio  de  la  Plata,  it  has  been  obferved,  that  in  the 
Eaftern  Parts  thereof  the  Variation  of  the  Needle  gradually  decreafes.  And 
by  Analogy  we  may  infer,  though  we  have  not  Experience  enough  to  afcertain 
it,  that  both  the  Eaft  and  Weft  Variation  in  the  Pacifick  Sea,  do  gradually 
increafe  and  decreafe  after  the  fame  Rule. 

Thefe  Pbtenomena  being  well  underftood,  and  duly  confidered,  do  fufiici- 
cntly  evince,  that  the  whole  Magnetical  Syftem  is  by  one,  or  perhaps  more 
Motions  tranflated  :  That  this  moving  thing  is  very  great,  as  extending  its 
EfFedts  from  Pole  to  Pole ;  and  that  the  Motion  thereof  is  not  perfaltum^ 
but  by  a  gradual  and  regular  Motion. 

Now  confideriftg  the  Strufture  of  our  terraqueous  Globe,  the  only  Way  to 
render  this  Motion  intelligible  and  poifible,  is,  to  fuppofe  it  poftiblc  to  turn 
about  the  Center  of  the  Globe,  having  its  Center  of  Gravity  fixed  and  immov^ 
able  in  the  fame  common  Center  of  the  Earth :  And  there  is  yet  required, 
that  this  moving  internal  Subftance  be  loofe,  and  detached  firom  the  external 
Parts  of  the  Earth  whereon  we  live.  So  then  the  external  Parts  of  the  Globe 
xnay  well  be  reckoned  as  the  Shell,  and  the  internal  as  a  Nucleus  or  inner 
Globe  included  within  ours,  with  a  fluid  Medium  between.  Which  having 
the  fame  comnion  Center  and  Axis  of  diurnal  Rotation,  may  turn  about  with 
our  Earth  each  24  Hours ;  only  this  outer  Sphere  having  its  turbinating  Mo* 
tiont  (onxt  fmall  matter  either  fwifter  or  flower  than  the  internal  Ball,  and 
a  very  minute  Difference  in  length  of  Time,  by  many  Repetitions  becoming 
ienfible,  the  internal  Parts,  will,  by  Degrees^  recede  from  the  external^  and 
not  keeping  pace  with  one  another,  will  appear  gradually  to  move  either 
Eaftwards  or  Weftwards  by  the  Difference  of  their  Motions.  So  that  if  this 
cxi^ior  Shell  of  Earth  be  a  Magnet,  having  its  Poles  at  a  Diftance  from  die 

Kkkkz         '  Poles 
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Poles  of  DiurnalRotation ;  «iid  if  the  internal  NuelmbtUkcmfc  zMt^nct^ 
having  its  Poles  in  two  other  Places  diOant  from  the  Axiss  ^d  thefe  laixer 
by  a  gradual  and  flow  Motion  change  their  Place  in  fcfpeft  of  the  external, 
we  may  then  give  a  reaibnable  Account  of  the  four  Magnetical  Poles,  as 
like  wife  of  the  Changes  of  the  Needless  Variationsi  which,  ttUnow^  hath 
been  unattempted* 

The  Period  of  this  Motion  being  wonderful  greJtt,  ^d  there- being  hardly 
an  Hundred  Years  fmce  thefe  Variations  have  been  duely  obferved,  it  will  be 
very  hard  to  bring  this  Hypotbcfis  to  a  Calcidusy  cfpeciaHy  fince,  though 
the  Variations  do  increafeand  decreafe  regularly  in  Ae  fame  Place,  yet  in  dif* 
fcrent  Places,  at  no  great  Diftance,  there  arc  found  fuch  cafoal  Changes 
thereof,  as  can  no  ways  be  accounted  for  by  a  regular  Hypothefis ;  as  de- 
pending  upon  the  unequal  and  irregular  Diftribution  of  the  Magnetical 
Matter  within  the  Subftance  of  the  external  Shell  or  Coat  of  the  Earth  : 
which  Defeft,  the  Needle  from  the  Pofition,  it  would  acquire  from  the  Ef- 
fed  of  the  general  Magnetifm  of  the  whole.  Of  this  the  Variation  ziLnim 
and  Paris  ^ye  a  notable  Inftance :  For  the  Needle  has  been  conftantly  dxnit 
]  %  more  Eafterly  at  Paris  than  at  London^  though  it  be  certain,  according 
to  the  gpneral  Effeft,  the  Difference  ought  to  be  the  contrary  Way.  Not- 
withftanding  which  the  Variations  in  both  Places  do  change  alike.  Hence, 
and  from  fome  other  of  like  Nature,  I  conclude.  That  the  two  Pbles  of  the 
external  Globle  are  fixed  in  the  Earth,  and  that  if  the  Needle  were  whoHf 
governed  by  them,  the  Variations  thereof  would  be  always  the  faosewidi 
fome  little  Irregularities  upon  the  Account  I  but  juft  now  mennoned  :  But 
the  internal  Sphere  having  fuch  a  gradual  TranQation  of  its  Poles,  does  in* 
fluence  the  Needle,  and  dircft  it  varioufly,  according  to  the  Refiilt  of  the 
Attraftive  or  DireSive  Power  of  each  Pole,  and  confequently  there  mi3&  be 
a  Period  of  the  Revolution  of  this  internal  Ball,  after  which  the  Variation 
will  return  again  as  before. 

If  then  two  of  the  Poles  be  fixed,  and  two  moveable,  I  think  we  tnay  de* 
termine  that  the  European  Pole  is  that  which  is  moveable  of  the  two  Ncr- 
tbern  Poles j  and  that  has  chiefly  influenced  the  Variations  in  thefe  Parts  of  the 
World  :  For  in  Hudfon's  Bay^  which  is  under  the  Direftion  of  the  Ammcan 
Pole,  the  Change  is  not  obferved  to  be  near  fo  faft  as  in  thefe  Parts  of  Ettrppe^ 
though  the  Pole  be  much  farther  removed  from  the  Axis :  And  that  the  4/^^ 
of  the  2  Sousb^PoleSj  is  fixed,  and  confequently  the  American  moveable  \  from 
the  like  Obfervation  of  the  flow  Decreafe  of  the  Variation  on  the  Coaft  of 
Java^  near  the  Meridian  of  the  Afian  Pole. 

If  this  be  allowed  me,  it  is  plain  diat  this  Motion  is  Weftwards,  and  hf 
Confequence  that  the  aforefaid  Nucleus  has  not  precifely  attained  the&me  De- 
gree rf  Velocity  with  the  exterior  Parts  in  their  Diurnal  Revolution  :  Bnt  fo 
very  Aeariy  equals  it,  that  in  365  Revolves  the  DiflTerence  is  fcarce  faiBiAt^ 
This  I  conceive  to  arifc  from  the  Impidfe^  whereby  this  Diurnal  ModoQ  was 
impreisM  on  the  Earth,  being  given  to  the  extemgl  Parts^  and  from  theacc 
in  Time  commuicatcd  to  the  internal. 

3  The 
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The  Period  of  this  Motion  appears,  by  all  Circum({aaG<ts,  to  be  of  many 
Centuries  of  Years  rand  confidering  the  Change  of  cherPlace,  where  there 
was  noVariatton,  by  rcalbn  of  the  jEfnIikre  of  the  two  Southern  mstgneti* 
cai  Poles,  viz.  froni  Cape  ^Agulbas  to  the  Meridian  of  St. 'Helena^  (which 
is  about  if  in  about  90  Years)  and  of  the  .Ptace  wh^re  fbc  Wcfterly  Varia- 
tion isinitSMpiforgreateft'DefleAion,  being,  about  half  fa  much,  viz.  from 
the  Me  0f  Diego  Roiz^  the  South* Weft  Parts  of  Mad/tgafi^^r ;  we  may  with 
fome  Realon  conjcdure,  chat  the  A$nmcan  Pole  was  nrioved  Weft  wards  46** 
in  that  Time;  and  that  the  whole  Period  thereof  is  performed  in  feven  Hun- 
dred Years,  or  thereabouts :  So  that  the  nice  Determination  of  this,  and  of 
feveral  other  Particulars  in  the  Magne^ick  Syftem,  is  referred  for  remote 
Poftcrity. 

I  doubt  not  but  this  Hypothefis  of  an  Internal  Nucleus  will  find  Oppofers 
enough:  But  the  Globe  of  Saturn  being  environed  with  his  Ring,  is  a  nota- 
ble Inftance  of  thisiKind,  as  having  the  fame  common  Centre,  and  moving 
along  with  ic,^  without  fendbly  approaching  one  Side  of  it  more  thait another : 
And  if  this  Ring  were  turned  on  one  of  its  Diameters,  it  would  then  defcribe 
fuch  a  Concave  Sphere  as  I  fuppofe  our.  External  one  to  be.    And  fince/the 
Ring  in  any  Pofidon  given,  would  in  the  fame  manner  keep  the  Centre  of 
Ss^Mim  in  its  own,  it  follows  that  fuch  a  Concave  Sphere  may  move  with  an*- 
other  included  in  it,  having  the  fame  common  Centre.    Nor  can  it  well  be 
fuppofed  otherwife,  conildering  the  Nature  of  Gravity :'  For  Jlhould  tbefe 
Globes  beadjufted  once  to  the  fame  common  Centre,  the  Gravity  of  the 
Parts  of  the  Concave  wookl  prefs  equally  towards  the  Centre  of  the  inter* 
nal  Bali,  which  Equality  muft  necefTarily  continue  till  fome  extema^  Force 
diftarbati  which  is  not  eafy  to  imagine  in  our  Cafe.     This  perhaps  I  might 
more  intelligibly  exprefs,  by  faying,  that  the  inner  Globe  being  pofited  in  the 
Centre  of  the  exterior,  muft  ncceflarily  afcend,  whatfocvcr  Way  it  move  ; 
that  is,  it  muft  overcome  the  Force  of  Gravity  prclfing  towards  the  common 
Centre,  by  an  Impulfe  it  muft  receive  from  ibme  outwacd  A^nt :  But  all 
outward  Efforts  being  fulHdenrly  fenced  againft,  by  the  Shell  tfa^t  furrouhds 
it,  it  follows,  that  this  Nucleus  being  once  fixed  in  the  common^  Centre,,  muft 
always  there  remain^ 

It-  may  be  objeded.  That  the  Water  of  the  Sea  would,  perpetually. leak 
through  this  Shell,  unlefs  we  fuppofe  the  Cavity  full  of  Water  :^  But  w|ien 
we  confKJer  how  tightly  gresO:  Beds  of  Chalk  ot*  Clay,,  and  onich  more 
Stone,  do  hold  Water,  and  even  Caves  arched  with  Sand,  no  Man  can 
doubt  but  the  Wifdom  of  the  Creator  has  provided  for  the  Macrocoftn^  bf 
many  other  Ways  than  t  can  either  imagme  or  exprefe.  We  cannot  think 
it  a  hard  Supp^fition  that  the  internal  Parts  of  thisBubUe  of  Earth  fhould 
be  deplete  with  fuch  Saline  and  Vitriolick  Particles  as:  may  contribute  tO' 
Petremftion,  and  difpofe  the  tranfuding  Water  to  fhoot  and  coagulate 
into  Stone,  fo  as  continurily  to  fordfy,  and  if  need  weit,  to  con&lidate 
any^  Brtach  or  Flaw  in  the  Concave  Sur&ce  of  die  Shell.  And  this.|)erlia|»? 
may,  not  without  Reafon,  be  fuppofed  to  ^  th^ikial  Caufe  of  xbe.  Ad- 
mixture 
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mixture  of  the  Magnetical  Matter  in  the  MafsoF  thcterreftrfal  Parts  of  our 
Globe,  viz.  To  make  good  and  maintain  the  Concave  Arch  of  this  Shell: 
For  by  what  the  excellent  Mr,  Newton  has  (hewn,  in  his  Principia  Pbilofo- 
fbi^j  it  will  follow,  That  according  to  the  general  Principle  of  Gravity, 
vifible  throughout  the  whole  Univerfe,  all  thofe  Particles  that  by  length 
of  Time,  or  otherwife,  (hall  moulder  away,  or  become  bofe  on  the  Concave 
Surface  of  the  external  Sphere,  would  fall  in,  and  with  great  Force  dcfeend 
on  the  Internal,  unlcfs  thofe  Particles  were  of  another  fort  of  Matter  capa- 
ble, by  their  ftronger  Tendency  to  each  other,  to  fufoend  the  Force  of  Gra- 
vity ;  but  we  know  no  other  Subftances  capable  or  fupporting  each  other 
by  their  mutual  Attraction,  but  the  Magnetical ;  and  thefe  we  fee  miracu- 
ioufly  to  perform  that  Office,  even  where  the  Power  of  Gravity  has  its 
full  EfFcfts  much  more  within  the  Globe  where  it  is  weaker.  Why  then 
may  we  not  fiippofe  thefe  faid  Arches  to  be  lined  throughout  with  a 
Magnetical  Matter,  or  rather  to  be  one  great  Concave  Magnet,  whofe  two 
Poles  are  the  Poles  we  have  before  obferved  to  be  fixed  in  the  Surface  of 
our  Globe  ? 

Another  Argument  favouring  this  Hypothefis,  is  drawn  from  a  Propofition 
of  the  fame  Mr.  Newtony  where  he  determines  the  Force  wherewith  the  Moon 
moves  the  Sea  in  producing  the  Tides :  His  Words  are,  Denfitas  LUn£  efiad 
DenJitaUm  Terrae  ut  680  ai  387,  feu  9  ad  5,  quam  proxime.  Eft  igUur  drpus 
Lunas  devfius^  ac  magis  terreftre  quam  Terra  noftra.  Now  if  the  Mo<m\  be 
more  folid  than  the  Earth  as  9  to  5,  why  may  not  we  reafbnabiy  fiippofe^  tlie 
Moon  being  a  fmall  Body,  and  a  fccondary  Planet,  to  be  folid  Earth,  Wa- 
ter and  Stone,  and  this  Globe  to  confifl:  of  the  fame  Materials,  only  4  Nintb 
thereof  to  be  Cavity,  within  and  between  the  internal  Sphere,  which  I  woidd 
render  not  improbable  ? 

It  muft  be  allowed  indeed,  that  thefe  included  Globes  can  be  of  very  fit- 
ile  Service  to  the  Inhabitants  of  this  outward  World,  nor  can  the  Son  be 
ferviceable  to  them  cither  with  his  Light  or  Heat :  But  fince  welec  aB  the 
Parts  of  the  Creadon  abound  with  Animate  Beings,  why  fhould  we  think 
it  ftrange  that  the  prodigious  Mafs  of  Matter,  whereof  this  Globe  docs 
confift,  fhould  be  capable  of  fome  other  Improvements,  than  barely  to  fcrve 
to  fupport  its  Surfece  ?  Why  may  we  not  rather  fuppofe  that  the  exceed- 
ing fmall  Quantity  of  folid  Matter  in  rcfpeft  to  the  fluid  Mtber^  is  fotJif-  • 
pofed  by  the  Almighty  Wifdom,  as  to  yield  as  great  a  Surface  for  the  Ufc 
of  Living  Creatures,  as  can  confift  with  the  Conveniency  and  Security  of 
the  whole  ? 

And  though  without  Light  there  can  be  no  living,  yet  there  arc  many 
Ways  of  producing  Light  which  we  are  wholly  ignorant  of :  The  Medium  it- 
fclf  may  be  always  luminous  after  the  manner  of  our  Ignes  fatui ;  the  Con- 
cave Arch«  may  in  feveral  Places  fhine  with  fuch  a  Subftance  as  invefts  the 
Surface  of  the  Sun  ;  nor  can  we  without  a  Boldnels  unbecoming  a  Philofo- 
pher,  adventure  to  aflert  the  Impofiibility  of  peculiar  Luminaries  below,  of 
which  wc  have  no  fort  of  Idea. 

5  Thus 
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Thus  I  hav6  fhewed  a  Poflibility  of  a  much  more  ample  Creation,  than 
has  hitherto  been  imagined  :  A  Notion  till  hitherto  not  fo  much  as  ftarted  in 
the  World,  and  of  which  we  could  have  no  Intimation  from  any  other  of  the 
Pbanimena  of  Nature. 

But  there  may  be  a  farther  Ufe  of  this  Cavity  of  the  Earth  ;  viz.  to  dl- 
miniQi  the  Ipccifick  Gravity  thereof  in  refpeft  of  the  Moon  :  For  I  think 
I  can  demonftrate  that  the  Oppofition  of  the  Mtber  to  the  Motions  of  the 
Planets  in  long  Time  becomes  fenfible,  and  confequently  the  greater  Body 
muft  receive  a  lefs  Oppofition  than  the  fmaller,  unlefs  the  fpecifick  Gravity 
of  the  fmaller  do  proportionably  exceed  that  of  the  greater,  in  which  Cafe 
only  they  can  move  together.  So  that  the  Cavity  I  affign  in  the  Earth,  may 
well  fcrve  to  adjuft  its  Weight  to  that  of  the  Moon :  For  otherwife  the 
Earth  would  leave  the  Moon  behind  it,  and  (he  become  another  Primary 
Planet. 

IX.  I.  Having  determined  as  well  as  I  could  the  South-Pole  of  a  Terella^  or  An  invsna* 
Iphericil  Loadftone^  of  3  Inches  Diameter,  which  accidentally  had  fallen  into  ^'  S^d' h' 
my  Hands,  I  was  much  furprized  to  find  it  18°  diftant  from  a  Crofs,  deep  Hire,Ir.i88. 
engraven  on  the  Stone,  which  according  to  all  appearance  had  heretofore  been^**'"^ 
the  Pole  of  this  Stone,  as  it  had  been  obfcrved  by  him  that  cut  it.     This 
Change  having^xevived  fome  Thoughts  I  had  formerly  entertained  concerning 
the  Variation  of  the  Needle,  I  believed  that  if  it  were  true  that  the  Poles  of 
the  Magnctical  Virtue  changed  in  the  Loadftone^  as  we  fee  they  change  in  the 
Earth,  one  might  derive  great  Advantages  therefrom  :  For  if  this  Change 
of  thcic  Poles  in  the  hoadfione  were  certain,  and  that  it  was  analogous  to  the 
Change  of  the  Poles  of  the  magnetick  Virtue  in  the  Earth,  it' is  not  to  be 
doubted  but  a  Terella^  being  fufpended  at  liberty,  would  remain  immoveable, 
and  that  one  Point  thereof  would  regard  the  Pole  of  the  World,  which  might 
be  called  the  true  Pole  of  the  Stone,  whilft  the  Poles  of  its  Virtue  would  pafs 
fucceffively  from  one  part  to  another,  after  the  fame  manner  as  they  change 
in  the  Earth. 

.  After  having  well  confidered  this  Hypothefis,  and  having  cleared  up  fome 
Doubts  which  I  had,  concerning  the  Pofition  of  the  Stone  at  the  time  when 
its  Pole  had  formerly  been  determined,  I  concluded  that  this  former  Pole 
was  diftant  from  the  Point  1  call  the  true  Pole,  1 3  Degrees  towards  the 
Eaft,  in  the  Place  where  it  had  been  marked  (and  which  is  unknown  to 
me)  fince  that  at  this  time  in  this  Country  the  Needle  varies  about  5  deg. 
Wcftward. 

Upon  this  Hypothefis,  which  I  krfow  not  that  any  one  elfe  has  yet  thought  ^ 
upof),  I  have  invented  a  ne\^  fort  of  Needle  for  the  Compals,  which  may 
have  the  fame  Alterations  as  a  fpherical  Loadjioncy  and  at  the  fame  time  the 
lame  Conveniencies  as  the  other  Needle  hath. 

I.  caulcd  a  Ring  of  3  Inches  Diameter  to  be  made  of  Steel- Wire  5  from 
which  there  went  3  Radii  of  very  fine  Brafs-Wire  meeting  at  the  Center  in 
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a. Cup  pcrfeAly  like  that  of  an  ordinary  Compaft,  that'fo  this  Cirdc  might 
reft  on  a  Pin  in  its  Center,  and  be  ac  full  Liberty  to  turn  round,  its  Center 
being  fixed.  This  done,  I  gave  the  magnetical  Touch  to  this  Steel  Ring, 
by  applying  indi8Ferently  to  a  Point  thereof,  one  of  the  Poles  of  a  ftrong 
Loadjioncy  and  the  other  Pole  of  the  Stone  to  the  oppofice  Point,  to  give 
the  greater  Virtue  to  the  Ring.  Then  I  obl'ervcd  that  the  Ring  was  ftrong- 
iy  magnetical,  and  that  the  Point  called  the  South  Pole  did  readily  turn  it- 
felf  towards  the  North,  and  after  feveral  Vibrations  ftopped  there,  and  rhac 
it  had  alfo  the  fame  Inclination  towards  the  Pole,  which  is  found  in  Needles 
after  they  have  been  touched  :  Laftly,  I  fixed  upon  the  Ring  a  fmall  F/eur  de 
Lis  of  Brafs  in  the  Point,  which  exa&Iy  refpefted  the  North,  the  Ring  be- 
ing firft  well  fettled. 

To  inform  myfelf,  if  a  Steel  Ring  had  ,the  fame  EfFefts  as  a  Terella^  I 
made  the  following  Experiment.  Having  touched  a  Steel  Ring,  and  having 
laid  it  on  a  Paper,  I  flrewed  the  Filings  of  Steel  upon  it ;  and  then  gently 
ihaking  the  Paper,  I  faw  that  the  DireAion  of  the  magnetical  Matter  paflled 
direAly  crofs  the  Ring  from  one  Pole  to  the  other,  and  that  there  were  two 
Vortices  on  the  fides,  as  it  is  obferved  in  the  fpherical  Magnet,  which  feems 
very  furprizing ;  for  according  to  the  ordinary  Hypothefis  of  the  Magnet, 
the  magnetical  Virtue  palTing  more  eafily  in  the  Steel  than  in  the  Air,  fhould 
run  on  both  fides  of  the  Pole  round  the  Ring,  and  only  form  a  Pole  oppoiite 
to  the  firft.  But  I  was  further  confirmed  in  this  Opinion,  by  apply'mg  a  flat 
and  pointed  Piece  of  Iron  like  the  Blade  of  a  Knife,  to  a  Loadftone^  fo  as 
the  Point  of  the  Iron  reached  beyond  the  Stone ;  and  having  afterwards  pre- 
fented  this  Point  to  the  magnetical  Ring,  I  obferved  that  diflPerent  Points  of 
the  Ri{)g  did  apply  to  the  Point  of  the  Iron,  according  as  the  feveral  Points 
thereof  had  been  applied  to  the^Stone  ;  which  happens  not  in  the  magnetical 
Needle,  for  that  always  prefents  one  of  its  Ends  to  the  Point  of  the  Iron,  be- 
ing not  difpofed,  by  reafon  of  its  Length,  to  receive  the  magnetical  Matter 
in  all  the  Parts  thereof  analogous  to  thdfe  of  the  Stone;  It  muft  only  be  no- 
ted, that  in  an  irregular  Stone,  the  magnetical  Virtue  appears  ftrcxiger  to- 
wards  the  Angles  than  in  the  other  Parts  *,  which  may  caufe  fome  Irregutaaity 
in  this  Experiment,  if  it  be  tried  with  a  Stone  that  is  very  uneven. 

Thofe  Experiments  gave  me  the  Curiofity  of  making  another,  by  touch- 
ing two  Semicircles  of  SteeL  Having  joined  the  two  Ends,  touched  by  the 
fame  Poles,  I  obferved  by  the  Steel-Duft  the  fame  EflFeA  as  in  the  Ring;  but 
having  joined  the  Ends  differently  touched,  I  found  that  immediately  the 
two  half  Rings  run  together,  and  fhick  to  each  other  \  and  by  the  Steel- 
Duft  ftrowed  on  Paper,  I  obferved,  that  there  were  4  Vortices,  One  in  the 
middle  of  each  Semicircle,  and  one  at  each  of  the  Places  where  they '  were 
ioined,  and  that  the  2  latter  were  lefs  than  the  others,  and  much  flrongcr. 
I  fav  hkewife,  that  there  were  4  Poles,  each  of  w^hich  was  within  a  Vortex, 
and  .that  each  retained  in  its  Semicircle  the  Virtue  of  the  Ends  of  the  half 
Rings. 

I  tried,  after  having  touched  a  Steel  Wire  that  was  ftraight,  to  make  a 
Ring  thereof.     But  I  found  that  it  had  quite  loft  its  Virtue,  which  cannot 
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te  attributed  to  the  JunftiM  of  the  Poles,  fince  they  ou^t  to  fHck  together, 
according  to  the  other  Experiments  which  have  been  made,  but  only  to  this, 
that  it  hath  been  already  noted,  that  when  a  magnetical  Virgula  is  a  littie 
bent,  it  lofes  its  Virtue,  which  cannot  happen,  but  from  the  Alteration  of 
Che  Pores  of  che  Sceel.  .« 

I  farther  remarked,  that  a  Ring  of  Steel  having  been  touched,  does  for  a 
long  time  retain  its  Virtue,  although  it  be  put  in  %  Pofition  contrary  to  its 
Poles.  And  this  Experiment  is  confirmed  by  another  much  more  confidera- 
ble,  whkh  is,  that  a  Ring  of  Steel  having  been  touched  with  a  ihx)ng 
Loo^one^  cannot  without  difficulty  receive  a  contrary  Touch  from  a  Mag- 
net, lels  ftrong  than  the  firft :  But  that  in  time,  by  litde  and  iittie,  it  re- 
fumes  its  former  Virtue  -,  much  as  we  iee  Magnets  do,  which  being  applied 
to  another  Stone,  by  the  Poles  of  the  fame  Denomination,  lofe  their  firft 
Virtue  and  take  a  contrary,  which  they  afterwards  lofe  by  Degrees,  to  re- 
aflume  their  firft. 

After  I  had  prefented  this  new  Syftem  of  the  Magnet  to  the  Academy, 
diere  were  made  feme  Experiments  upon  a  Terella  of  much  the  fame  Diame- 
ter with  mine,  but  whofe  Poles  were  not  diametrically  oppofite  i  and  upon 
«  half  Globe,  very  much  bigger  than  the  Terella :  But  we  could  find  in  them 
no  confiderable  Difierence,  or  Alteration  of  Poles.  Becaufe  of  fome  Cinrum- 
fiances,  che  Cbmpany  thought  fit  that  fome  Experiments  fhould  be  made 
«with  this  Sort  of  Compals. 

Thefe  circular  Needles  may  be  touched  ahew  after  this  manner ;  Apply 
the  ?dic%  of  the  Stone  to  the  Ring,  and  the  Ring  which  is  fufpended  upon  its 
Pivot,  wiU  turn  fb  as  the  Point  anfwering  to  the  Pole  of  the  Virtue  of  the 
Stone  whkrh  is  applied  to  it,  will  come  as  near  to  it  as  poflible :  Infomuch, 
chat  without  touching  the  one  or  the  other,  the  Ring  will  not  fail  to  receive 
very  much  Force.    The  fame  may  be  done  at  the  oppofite  Point. 

2.  This  Account  having  been  read  before  the  Reysl  Spciety^  it  was  order-  ruprine^ 
«d,  that  the  fertUa  which  has  been  in  their  Repofitory  thefe  25  Years,  fhould  ^^^^^^ 
be  examined  i  and  it  was  found,  that  the  Points  which  are  marked  thereon  »5<^ 
with  Crofles  were,  as  near  as  could  be  difcemed,  the  true  Poles  of  the  Stone, 
notwithfbnding  that  the  Variation  has  changed  at  London  full  4  deg.  fince 
the  Terella  has  been  in  the  Society's  Cuftody,  and  perhaps  many  more  fince 
ic  was  marked  ;  and  had  there  betn  a  Change  in  the  Poles  of  the  Loadftone 
analogous  thereto,  it  muft  needs  have  been  perceived  in  this*  whofe  Diame- 
ter is  about  4^  Inches.  However^  to  put  this  Matter  paft  IXfpute,  Qire  was 
taken  to  find  out  exa^y  and  mark  the  Poles  of  the  Socitty*$  great  Loa^one^ 
che  Sphere  of  whofe  Adivity  is  above  nine  Foot  Radius,  and  whofe  Poles 
are  13  Inches  afunder ;  whereby  if  this  Tranflation  of  the  Poles  be  real,  it 
cannot  fail  of  being  made  very  fenfible  hereafter.  In  the  mean  time,  fome 
of  the  Company  well  fkilled  in  Magnedcks,  were  of  Opinion,  that  fuch  a 
circular  Neodle  would  librate  on  its  Center,  fo  as  to  refpeft  the  m^netical 
Meridian  with  the  Points  that  had  at  firft  received  the  Touch,  rather  than 
that  the  Ring  reauining  iounoveable,  the  direAive  Virtue  fhould  be  tranf- 
ferred  therein  from  Place  to  Place,  either  by  length  of  Time,  or  by  tranfport- 
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ing  this  Compafs  into  thofe  Parts,  where  the  Vamtion  of  the  Needle  is  con- 
fiderably  different. 

IX.  An  Account  of  a  Book,  Omitted. 
>  '43*  P'  i'     Epiftoh  invitatoriay  ad  Obfervationes  Magmiica  Variationis^  cammuni  Siudi$ 
jimSifque  Laiwihis  it^ituendas^  Altorfi  1682. 


CHAP.    V. 

Botany.     Agficulture. 

^•fnfmH  I,  TTJ  R  E  P  A  R  E  two  Plants  of  Iron  as  large  as  you  defire  to  prcfcnre  the 
I/p2lIJir*j  jL  Specimens.  Thefe  Plates  muft  be  too  thick  to  bend,  very  fmooth 
^thwS*  on  one  Side,  and  Holes  for  Screws  on  each  Corner,  to  fcrew  them  ddfc. 
«.»37.^4a.  Then  take  your  Flowers,  Leaves,  6fr.  when  perfcftly  ripe,  and  in  their  true 
.Colours,  fpread  them  on  a  Brown-Paper,  with  the  Leaves  as  diftinfl  as  you 
can  \  and  if  the  Flowers  be  large,  there  muft  more  Paper  lie  under  it,  and  if 
it  be  thick,  you  may  pare  away  the  one  half  thereof,  as  alfo  of  the  Scalk,  fo 
as  to  make  it  lie  almoft  flat  \  and  fome  diftin A  Leaves  may  be  icparated  and 
taken  out,  as  a  By-ftore,  to  be  afterwards  ftuck  in,  and  compleat  the  Flower* 
Then  layover  all  more  Brown-Paper,  and  put  thcfe  between  Iron  Plates, 
fcrew  them  dofe,  put  the  fame  into  an  0?en  for  two  Hours,  juft  as  the  fttad 
is  drawn ;  after  which,  take  out  the  Flowers  •,  then  take  Aqua  Fori  is  ^nd  Jqua 
Vita^  or  Brandy  in  equal  Quantity,  mixed  together,  and  with  a  Brufli  pafs 
over  the  Leaves  of  the  Flowers.  Then  lay  them  on  frefh  Brown-Paper,  and 
prels  them  a  little  with  a  Handkerchief,  or  with  your  Fingers,  to  grow  dry. 
Then  take  the  Bignefs  of  a  Walnut  of  Gum-Dragon^  which  in  lefs  than  twen^- 
four  Hours  will  be  diflblved  in  a  Pint  of  fair  Watery  and  with  a  fine  Brum, 
rub  the  Backfides  of  your  Flowers  and  Leaves,  to  make  them  ftick ;  and 
then  lay  them  into  your  Paper-Book,  where  they  will  lie  fad,  and  ahvays 
look  frefli. 

There  mufl:  be  a  little  Skill  after  the  Oven,  to  turn  the  Leaves  into  Shape; 
and  a  fort  of  Perfpedive^  in  cafe  the  Flower  be  top  thick :  And  if  you  would 
add  any  Smell  to  thefe  Flowers,  which  will  have  none,  touch  them  with  fucb 
Eflence  as  you  think  fit. 

^j£J^,  ^^*  ^*  ^^  ^  paffed  through  Marion  Woods,  under  P/»ot  Moor  in  Craven^ 
^DrJMal  jfuf.  1 8,  1 672,  I  found  an  infinite  Number  of  Mufhroons,  ibme  withered, 
■•«9«/.S"«-  and  others  new  fprung  and  flourifliing.  They  were  of  a  large  Size,  fomething 
bigger  than  the  ordinary  red  Gilled  eatable  Mufliroon,  or  Champignon*  and 
very  much  of  their  Shape,  that  is,  with  a  perfeftly  round  Cap,  or  Stool, 
as  we  vulgarly  call  it,  thick  in  Flefb,  and  with  open  Gills  underneath,  ha- 
\\fi%  a.thickf  fleiby  not  hoUo^y  ^nd  round  Foot  Stalky  of  about  fix  Fin- 

....  gcrs 


(627) 
gcrs  Breadth  high  above  the  Ground,  and  ordinarily  as  thick  as  my  Thumb. 
If  you  cut  any  part  of  the  Mulhroon,  it  will  bleed  exceeding  freely  a  Milk- 
white  Juice,  which  taftes  much  hotter  upon  the  Tongue  than  Pepper;  it  is 
not  clammy  to  the  Touch,  and  the  Air  does  not  much  difcolour  it,  or  the 
Blade  of  a  Knife,  as  is  ufual  with  moil  vegetable  Juices.  It  became  in  the 
Glafs  Vial  I  drew  it  intofuddenFy  concrete  and  ftiflf,  and  did  in  fbme  Days 
<lry  into  a  firm  Cake  $  which  alfo  when  well  dried,  retained  its  fierce  biting 
Tafte  and  white  Colour. 

Further,  I  obferved  thefe  Mufhroons  full  of  Juice,^  not  to  be  endured  up- 
on our  Tongues,  to  abound  with  Fly  Maggots.  Alfo  the  youngeft  and  ten- 
dered of  them,  that  is,  fuch  as  are  mod  juicy,  to  have  been  very  much  eaten 
by  the  grey  Meadow-naked  Snail,  lodging  themfelves  within  the  Side  of  the 
Plant. 

2.  I  doubt  not  but  this  Mufhroon  is  that  defcribed  in  Job.  Bauhin^  /.  40.  r.  i>  Mr* 
€.  under  the  Title  of  Fungus  fiperatus  albus^  laSieo  fucco  turgens.  For  in  al-  ^^"V^' 
moft  all  Points  the  Deicriptions  agree  exaftiy. 

3.  ThcFittjgw  porofus  crajfus  magnusj.  B.  when  frelh  gathered,  is  of  a -^'»^*'^/«" 
Buff-Colour,  infide  and  outfide ;  and  yet  cut  thro*  the  Middle,  it  will  in  a  j^tfur-*' 
Moment  change  from  a  pale  Yellow  to  a  deep  Purple  or  Blue,  and  ftain  ^»  «•"<>• 
Linen  accordingly.    A  Drop  of  the  Juice  leifurely  fqueezed  out,  will  change,  ^'**^' 
holding  it  betwixt  your  Eye  and  the  Light,  thro'  all  the  Colours  of  the  Rain- 
bow, in  the  very  time  of  its  falling,  and  fix  in  a  Purple,  as  it  doth  in  the 
ipringing  out  of  its  Veins. 

III.  I  am  of  Opinion,  that  Mulhroons  are  Plants  of  their  own  kind,  and  rbt  Fhwri 
have  more  than  a  chance  Original.     We  will  inftance  b  that  fpecies  called  ^i^^ 
Fungus  poro/us  crajfus  mdgnus  J.  B.     The  Texture  of  the  Gills  is  like  a  Paper  h  ^-  Lif- 
pricked  full  of  Pin-holes.     In  Juguji  this  is  very  frequent  under  Hedges,  and  ^iaj',"* 
in  the  middle  of  the  Moors  in  many  Places  of  Torkjhire.    It  fcems  to  me, 

(and  no  doubt,  but  it  will  to  any  Perfon  that  fhall  well  examine  it)  that  the 
Gills  of  this  Mulhroon  are  the  very  Flowed  and  Seed  of  this  Plant.  When 
It  is  ripe,  the  Gills  here  are  eafily  feparable  from  the  reft  of  the  Head  :  Each 
Seed  is  diftind  from  other,  and  hath  its  Imprefiion  in  the  Head  of  the  Mufh- 
roon, juft  as  the  Seeds  of  an  Artichoke  hath  in  the  Bottom  of  it.  The  big- 
ger End  of  the  Seed  is  full  and  round,'  and  they  are  difpofed  in  a  fpiral  Order, 
juft  as  thofe  of  an  Artichoke,  The  like  we  do  think  of  all  other  Mufliroons, 
however  differently  figured. 

And  if  it  fhall  happen  to  him  that  fhall  fow  them,  that  thefe  will  not  pro- 
duce their  Kind,  but  be  fterile,  it  is  no  ftrange  thing  amongft  Plants,  there 
being  whole  Genus's  of  Plants  that  come  up,  and  flower  and  feed,  yet  their 
Seed  was  never  known  to  produce  Plants  of  their  Kind ;  being  naturally  fte- 
rile, and  m  a  volatile  Duft,  as  all  Orcbides  or  Bee-Flowers. 

IV.  The  T'ubera  Terra  obferved  lately  at  Rufiton  in  Nortbamptonjbire^  by  Dr.  ^mfflu,  hf 
Hatton  qiHarborougb  in  Leiceprjhire^  are  the  true  French  Trf^es^  the  Italian  RiSS^.'*. 

L  1 1  2  TartuM  «>»•  ^  «»4. 
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J'artuffi  or  Tartuffole^  and  the  Spanijh  twrmas  de  fiera^  which  are  no€  naced 
by  Mr.  Ray^  to  be  found  in  our  Briiijb  Soil    I  have  feen  them  thrice  as  larg^ 
aC  Florence^  Rome^  and  Naples^  where  they  eat  them  as  a  delicious  and  luxu- 
rious Piece  of  Dainty,  either  fried  in  Slices  with  Butter  or  Oil,  Salt  and  Pep- 
per, or  elfe  out  of  Pickle,  and  often  boiled  in  their  Soup.    Thefe  obfervcd 
FigAsy.  in  England  are  all  included  in  a  ftudded  B^kor  Coat,  the  Tuhercules  reiem* 
FigA^S*  bl'uig  the  Capfuks^  or  Seed  Veflels,  of  feme  Mallaws  and  AkttCs.    The  in- 
ward Subftance  of  the  Confiftence  of  the  flelhy  Part  in  a  young  Cheftnut,  of 
a  Pafte  Colour,  of  a  rank  or  hircine  Odour,  and  unfavoury,  ftresdoed  with 
many  white  Veins  or  Threads,  as  in  fome  Animals  Tefticies.    The  whole  is 
of  a  globofe  Figure,  though  unequal  and  chinky ;  ther  are  moft  tender  in 
the  Spring,  though  after  Showers  and  fulcry  Weather,  tmy  may  be  plentiful- 
ly found  in  the  Autumn.    The  Wet  fwelb  them,  and  Lightning  and  Thuo^ 
der  may  difpofe  them  .to  fend  forth  their  particular  Scent  lb  alluring  to  the 
Swine,  for  fome  of  the  Ancients  called  them  Cerauma. 
Fig.isy.     Dr.  Hat f on  obferved  Fibres  ifiuing  out  of  fome  of  theie  Tnieray  which  Uey 
Spit-deep  under-ground,  fo  that  perhaps  they  may  be  PlaHt4rJui  generis^  and 
their  fulcated  Papilla  analogous  to,  if  not  Seed- Veflels )  you  know  ieveral 
Vegetables  bear  their  Seed  near  the  Root,  as  the  Trifalhtm  fuhterranatm  tri^ 
coccum^  reticulatum  FloJcuUs  longis  albis^  moft  of  the  Ara€bidna\  and  fome 
other  LegumiSy  which  flower  above,   but  feed  under  Ground     As  to  the 
Truffles  lying  fo  deep,  that  is  common  to  many  Roots  that  (hoot  iq>  Stalks 
above  the  Earth.     To  inftance  only  ki  that  Lathyrus  tuberojks^  called  com* 
monly  Cbamabalanus  and  Terra  GlandeSy  in  EngUJhy  Peafe  Earibnuts^  di^jcd 
up  and  eaten  by  the  poor  People,  non  nifi  alta  Fojftone  invenienda,  fays  JffJ^M 
Baubine.    The  Roots  of  our  Bulbocaftanum  (of  the  umbelliferous  Tribe) 
commonly  called  Kepper-nuts,  Pignuts,  and  Gernuts,  in  the  North,  lie  very 
deep,  and  fatten  Hogs,  which  are  very  greedy  of  them. 

jjfof'Ryi*  V.  Some  Years  fince  M.  Pen^ult  related  to  the  Royal  Academy  at  Paris^ 
iuFwnee,  ».  that  travelling  thro*  Sologne^  he  had  been  informed  by  fome  Phyficians  and 
'^^*^*  75««  Chirurgeons  of  that  Country,  that  the  Rye  there  was  fometimcs  fo  corrupted, 
that  thofe  who  did  eat  of  the  Bread  which  had  much  of  this  corrupted  Grain 
in  it,  were  feized  on  by  a  Gangrene.  We  have  viewed  fome  of  thcle  Grains  of 
Rye  thus  degenerated,  they  are  black  without,  and  pretty  white  within,  and 
-when  they  are  dry  they  are  harder  and  clofer  than  the  natural  good  Grain* 
They  have  no  ill  Tafte.  I  have  found  fome  of  them  that  had  hanging  at  their 
Balis  a  Subftance  of  a  Honey-Tafte  and  Confiftence.  They  become  much 
longer  in  the  Ear  than  the  other.  There  are  fome  of  them  that  are  i  g  or  14 
Lines  long,  and  %  Lines  large,  and  at  times  you  will  find  7  or  8  of  them  in 
one  Ear.  It  may  be  feen  in  examining  thefe  Ears,  that  they  are  not  Bodies  of 
another  kind,  generated  among  the  Grain  of  Rye^  as  fome  pretend  ;  but  that 
they  arc  true  Grains  oS^Rye^  having  their  Coats  like  the  reft,  whcreia  may  be 
diftinguiQied  the  Place  of  the  Germen,  and  of  the  Furrow. 

There  happened  many  like  Accidents  in  1674,  at  Montargis^  from  the 
(ame  Caufe.    M.  Dodart  caufed  to  be  brought  to  him  foms  Ears  of  this  Rye^ 
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and  the  Company  found  the  Grains  of  them  altogether  like  tiiofe  they  had 
ieen  formerly. 

M.  TMilUer  hath  imparted  a  Letter  of  M.  Cbaiton^  an  old  and  expert  Chi- 
niigeon  at  Montgarris^  whence  he  faith  he  hath  learned  the  Particulars  follow- 
ing, viz.  Rye  doth  in  this  manner  degenerate  in  Sohgne^  Berry ^  the  Country 
of  BUife  and  Ga/Hnois^  and  almoft  erery  where,  efpedally  in  light  and  fandy 
Land.  There  are  few  Years  but  fome  little  of  this  ill  Grain  grows.  When 
there  is  but  licde,  the  ill  efie^  of  it  are  not  perceived.  It  grows  plenteoufly  in 
wet  Years,  and  moft  of  all  when  after  a  rainy  Spring  there  follows  excefiive 
Heats.  The  Conftitution  of  the  Air,  or  o/^  the  Rains,  which  imprefi  this 
Malignity  in  the  Rye^  is  rare,  there  ha^ng  been  found  none  at  Montgarris 
but  thrice  in  38  Years,  and  there  having  been  but  few  Diftempers  of  it  the  fc- 
oond  time,  becaufe  there  was  but  little  of  that  corrupted  Grain.  The  Bread 
nuKle  of  the  Rye^  which  holds  fome  of  this  corrupted  Corn,  taftes  neither 
worfe  nor  better  than  other.  The  Rye  thus  corrupted  hath  its  Effedts  chiefly 
when  it  is  new,  yet  not  till  it  hath  been  ufed  a  confiderable  time. 

Thefe  Effe^  are,  to  dry  up  the  Milk  in  Women,  to  caufe  fometimes  ma- 
lign Fevers,  accompanied  with  Drowfinefs  and  having,  to  breed  the  Gan- 
grene in  Arms,  but  moft  in  Legs,  which  ordinarily  are  corrupted  firft,  and 
to  which  this  Diftemper  faftens  itfelf,  as  the  Scorbute  doth.  This  Corruption 
is  preceded  by  a  certain  StupefaAion  in  the  Legs,  upon  which  follows  a  little 
Pain,  and  fome  Swelling  without  Inflammation,  and  the  Skin  becomes  cold 
and  Uvid.  The  Gangrene  begins  at  the  Centre  of  the  Part»  and  appears  not 
at  the  Skin  till  a  long  while  after,  fo  that  People  are  often  obliged  to  open  the 
Skin,  to  find  only  the  Gangrene  lurking  under  it. 

The  only  Reniedy  for  this  Gangrene  is  to  cut  off  the  Part  aflFeAed :  if  it  be 
not  cot  ofl^,  it  becomes  dry  and  lean,  as  if  the  Skin  were  ^ued  over  the  Bcmes ; 
and  it  is  of  a  dreadfiil  Blacknefi,  without  Rottennefs. 

Whilft  the  Legs  are  drying  up,  the  Gangrene  abends  to  the  Shoulders,  and 
one  knows  not  which  way  it  communicates  tt&lf. 

We  have  not  as  yet  lighted  upon  a  Specifick  Remedy  againft  this  Evil. 
There  is  fome  Hope  of  preventing  it  by  hot  Spirits  and  volatile  Salts.  The 
Orvietan  and  Piyfan  of  D^tts  do  confiderable  good  to  the  Perfon  diftempered. 
Poor  People  are  almoft  only  fubjeft  to  thefe  Evils. 

M.  TuillierzKo  writes  Word,  That  in  1675  he  law  much  of  this  comuted 
Grain  among  the  Rye  of  the  Cbuntry  of  Gafiinois\  and  that  the  Country  Peo* 
pie  tok}  him,  that  there  wns  much  nK>re  of  it  this  Year  1676,  than  the  1^ 
Year,  and  that  it  caded  great  Diforders :  And  yet  it  is  ccrum  that  diis  Sum- 
mer hath  been  rather  cold  th^n  hot,  and  that  there  hath  not  been  any  confide- 
rably  intemperate  Weather  this  Year,  but  Excefs  of  Wet. 

However,  it  may  be  doubted,  whether  thefe  Gangrenes  are  the  Effefts  of 
this  Com  eaten,  or  whether  the  Corrupnon  of  the  Rye^  and  that  of  the  parts  in 
the  Bodies  of  Men,  are  not  Accidents  equally  derivable  from  the  fame  Con* 
ftitution  of  the  Air,  and  independent  the  one  from  the  other.  Yet  M.  Tuil- 
Her  has  aflured  M.  Doddardy  That  in  the  Year  1630,  which  was  fatal  to  the 
i'oor  of  the  Countries  fubjed  to  thefe  Evils,  he  being  at  Sullyy  and  having 
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underftood  by  a  Fhyfician  and  Chirurgeon,  that  the  corimted  Rye  was  the 
Caufe  of  the  Gangrenes  that  were  then  very  frequent,  being  defirous  to  fatisfy 
himfelf  whether  this  Grain  was  indeed  the  Caule  thereof,  be  gave  of  it  to  ie- 

veral  Animals,  which  died  of  it. 

t««mw  VI.  Malt  is  made  in  Scotland  of  no  other  Grain  than  Barley,  whereof 
shKa^t  ^^^^  ^^^  ^^^  Kinds ;  one  of  which  hath  four  Rows  of  Grain  on  the  Ear,  the 
uutnj'n.  other  two  Rows.    The  firft  is  the  more  commonly  ufed,  but  the  other  makes 

The  more  recently  Barley  hath  been  threihed,  it  makes  the  better  Malt^ 
but  if  it  hath  been  threihed  fix  Weeks,  or  upwards,  it  makes  not  good  Malty 
unlcfs  it  be  kept  in  one  equal  Temper;  whereof  it  cafily  fails,  elpecially  if 
it  be  kept  up  againft  a  Wall ;  for  that  which  lies  in  the  middle  of  the  Heap 
is  frefheft  ;  that  which  lies  on  the  outfides  and  at  Top  is  over-dried  ;  that 
which  is  next  the  Wall  (hoots  forth,  and  that  which  is  at  the  Bottom  rots. 
So  that  ibme  Grains  do  not  come  well  (as  they  call  it)  that  is,  never  get 
that  right  mellow  Temper  Malt  ought  to  have,  and  fo  fpoil  ail  the  reft : 
For  thus  fome  Grains  come  well,  fome  not  at  all,  (omQ  half,  and  fome  too 
much. 

The  bed  Way  to  preferve  threfticd  Barley  long  in  good  Temper,  is,  not  to 
feparate  the  Chaff  from  it  -,  but  as  long  as  it  is  unthrefhed,  it  is  always  good. 
Brewers  ufe  to  keep  their  Barley  in  large  Rooms  on  boarded  Floors,  laid  about 
a  Foot  in  depth,  and  fo  turned  over  now  and  then  with  Scoops. 

Barley  that  hath  been  over-heated  in  the  Stacks  or  Barns,  before  it  be  fc- 
paratcd  from  the  Straw,  will  never  prove  good  for  Malt^  nor  any  other  Ufc. 
But  though  it  heat  a  little  after  it  is  threftied  and  kept  in  the  Chaff,  it  will 
not  be  the  worfe,  but  rather  the  better  for  it,  for  then  it  will  come  the  fooncr, 
and  more  equally.  A  mixture  of  Barley  that  grows  on  feveral  Grounds, 
never  proves  good  Malt^  becaufe  it  comes  not  equally :  So  that  the  beft 
Barley  to  make  Malt  of,  is  that  which  grows  in  one  Field,  and  is  kept  and 
threihed  together. 

Take  then  good  Barley  newly  threfhed,  and  well  pui^ed  from  the  Chaff, 
and  put  hereof  eight  Bolls,  that  is  about  fix  Englijb  Quarters,  in  a  Scone 
Trough ;  where  let  it  infufe  till  the  Water  be  of  a  bright  reddilh  CoIoih*, 
which  will  be  in  about  three  Days,  more  or  leis,  according  to  the  Moifrnefi 
or  Drynefs,  SmaUnefs  or  Bigncfs  of  the  Grain,  Seafon  of  the  Year,  or  Tem- 
per of  the  Weather.  In  Summer  Malt  never  makes  well ;  in  Winter  it  will 
need  longer  Infufion  than  in  the  Spring  or  Autumn. 

It  may  be  known  when  fteeped  enough,  by  other  Marks  befides  the  Colour 
of  the  Water,  as,  the  exceffive  fwelling  of  the  Grain,  or  if  over-fteeped,  by 
too  much  Softnefs ;  being,  when  in  the  right  Temper,  like  that  Barley  whidi 
is  prepared  to  make  Broth  of. 

When  the  Barley  is  fufficiently  fteeped,  take  it  out  of  the  Trough,  and 
lay  it  on  Heaps,  fo  let  the  Water  drain  from  it :  Then,  after  two  or  three 
Hours,  turn  it  over  with  a  Scoop,  and  lay  it  in  a  new  Heap  about  20  or  24 
Inches  deep. 

This 
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This  Heap  they  call  the  coming  Heap,  and  in  the  managing  of  this  Heap 
aright  lies  the  greatcft  Skill.  In  this  Heap  it  will  lie  40  Hours,  more  or 
Icfs,  according  to  the  foremen tioncd  Qualities  of  the  Grain,  (^c.  before  it 
come  to  the  right  Temper  of  Maltj  which  that  it  may  do  equally,  is  moft  to 
be  defired. 

Whilft  it  lies  in  this  Heap,  it  re  to  be  carefully  looked  to,  after  the  firft 
15  or  16  Hours  :  For  about  that  time  the  Grain  will  begin  to  put  forth  the 
Root,  which  when  they  have  equally  and  fully  done,  the  Malt  muft  within 
an  Hour  after  be  turned  over  with  a  Scoop,  otherwife  the  Grains  will  begin 
to  put  forth  the  Blade  or  Spire  aUb,  which  by  all  means  muft  be  prevented  > 
for  hereby  the  Mah  will  be  utterly  fpoiled,  both  as  to  the  pleafantnels  c^ 
Tafte  and  Strength, 

If  all  the  Mdt  comes  not  equally,  becaufe  that  which  lies  in  the  Middle 
being  warmed:,  will  ufually  come  firft,  turn  it  over,  fo  as  the  outmoft  may 
lie  inmoft,  and  fo  leave  it  till  all  become  alike. 

So  foon  as  the  Malt  is  fufficiently  corne^  turn  it  over,  and  fpread  it  to  a 
depth  not  exceeding  5  or  6  Inches  ;  and  by  that  time  it  is  all  fpread  our^ 
begin  and  turn  it  over  and  over  again,  three  or  four  times.  Afterwards, 
turn  it  over  in  like  manner  once  in  4  or  5  Hours,  making  the  Heap  thicker 
by  Degrees,  and  continuing  fo  to  do  conftantly,  for  the  Space  of  48  Hours 
at  leaft.  This  frequent  turning  it  over,  cools,  dries,  and  deads  the  Grain^ 
whereby  it  becomes  mellow,  melts  eafily  in  Brewing,  and  then  leparates 
entirely  from  the  Hulk. 

Then  throw  up  the  Malt  into  a  Heap,  as  high  as  you  can  ;  where  let  it 
lie  till  it  grows  as  hot  as  your  Hand  can  endure  it,  which  ufually  comes  to 
pafs  in  fome  30  Hours  Space*  This  perfefb  the  Sweetnefs  and  Mellownefs 
of  the  Malt. 

After  the  Malt  is  fufficiently  heated,  throw  it  abroad  to  cool,  and  turn  it 
over  again  about  6  or  8  Hours  after,  and  then  dry  it  upon  a  Kiln  ^  where 
after  one  Fire,  which  muft  ferve  for  24  Hours,  give  it  another  more  flow» 
and  if  need  be  a  third.  For  if  the  Malt  be  not  thoroughly  dried,  it  cannot 
be  well  ground,  neither  will  it  difTolve  well  in  the  Brewing,  and  the  Ale  it 
makes,  will  be  red,  bitter,  and  will  not  keep. 

The  beft  Fuel  is  Peat,  the  next  Charcoal,  made  of  Pit-coal  or  Cinders, 
Heath-Broom  and  Furzes  are  naught.  If  there  be  not  enough  (^  one 
Kind,  burn  the  beft  firfi^  for  that  gives  the  ftrongeft  Impreffion  as  to  the 
Taftc. 

VII.  I.  All  the  Twelve  Companies  of  Ii0/c^0;y,  and  fbme  other  Companies,  nrGnu** 
and  private  Perfons,  have  their  Granaries  at  the  Bridge-Houfe  in  Soutbwark :  £^^^* 
(where  are  a  Juftice  of  the  Peace,  a  Steward,  and  two  Mafters.)     Thefe  Gra-  Manx,  Z 
naries  are  built  on  two  Sides  of  an  oblong  Square ;  one  whereof  ftands  North  *5*/«4^^4- 
and  South,  and  is  near  100  Yards  long ;   whofe  Lettice- Windows  refpeft 
North-Eaft  ;  the  other  Side  may  be  about  50  Yards  long  j  the  Windows  look 
CO  the  North,  and  the  oppoftte  Sides  have  no  Apertures.     All  the  Windows 
are  about  a  Yard  high,  without  any  Shutters,  and  run  on  in  a  continued  Se- 
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ries^  with  very  fmall  Partitions,  Efficient  only  to  nail  the  Letdces  to ;  each 
of  them  is  3  or  4  Stories  high.  The  Ground  or  lowermoft  Story,  la  Foot 
from  the  Ground,  is  ufed  only  for  a  Warc-houfe,  (^c.  to  fettle  the  firft  Sc6^ 
ry  upon  ftrong  Pillars,  fortified  with  Spikes  of  Iron,  that  no  Vermin  no^ht 
get  up,  would  make  that  Story  fitter  for  drying  of  Corn,  and  more  perfla* 
tile.  In  fome  Places  they  put,  in  all  the  Infide  of  their  Rooms.  Iron  Wire 
of  fo  narrow  Mcfhes,  that  neither  Rats  nor  Mice  can  get  thro*  them,  2  or  j 
Foot  deep.  Others  ereft,  on  ail  fides.  Boards  of  Timber,  and  faften  ochefs 
to  the  top  of  the  perpendicular  one,  lying  cither  parallel  to  the  Hwizoo, 
or  fo  that  they  make  an  acute  Angle  with  the  former,  to  the  fame  Purpofe: 
For,  befides  the  devourmg  of  the  Grain,  the  Excrements  and  Urine  of  the 
Vermin  moiftening  the  Wheat  or  Rye,  make  them  apt  to  corrupt  and  breed 
Weevels. 

The  two  main  Confiderables  in  building  thefe  Granaries,  are,  to  make 
them  ftrong,  and  to  expofe  them  to  the  moft  drying  Winds, 

The  ordering  of  their  Corn  is  this,  in  Keni^  to  feparate  the  Duft  and  other 
Impurities  in  it,  when  *tis  threfh'd,  they  throw  it  in  Shovels,  from  one  Side 
to  the  other,  which  the  longer  it  is,  the  better ;  by  which  means  all  fuch 
Impurides  remain  in  the  middle,  betwixt  the  two  Heaps  of  Com,  which 
thtf  (kreeh  to  part  the  Com  that  is  good,  from  the  faid  Impurities.  Then 
when  they  bring  the  Grain  into  the  Granaries,  they  lay  it  about  half  a  Foot 
thick,  and  turn  it  twice  a  Week,  and  once  in  that  time  (kreen  it ;  and  this 
for  2  Months  fpace.  After  that  they  lay  it  a  Foot  thick  for  2  Months  or 
more,  turning  it  once  or  twice  a  Week,  and  (kreen  it  proportionably,  ac- 
cording as  the  drying  Seafon  is,  feldomer  or  oftner.  After  5  or  6  Mond\s 
they  raife  it  to  2  Foot  in  height,  and  turn  it  once  a  Fortnight,  and  fkreen  it 
once  a  Month,  as  occafion  is.  After  a  Year,  they  lay  it  two  and  a  half,  or 
3  Foot  deep,  and  turn  it  once  in  three  Weeks,  or  a  Month,  and  (kreen  it 
proporrionably. 

When  it  hath  lain  2  Years  or  more,  they  turn  it  once  in  2  Months,  and 
(kreen  it  once  a  Quarter,  and  fo  on,  as  they  find  it  in  Brightnefs,  Hardnefs, 
and  Drynefs.  The  oftner  thefe  two  things  are  done,  the  better  the  Grain 
proves.  They  leave  an  empty  Space  about  a  Yard  wide  on  all  (ides  <^  the 
Room,  and  at  6  Foot  diftance,  thro'  the  whole  yfr^^f,  empty  of  Com^  into 
which  empty  Places  they  turn  the  Corn  as  often  as  *tis  needfiil. 

In  Kent  they  make  2  fquare  Holes  in  both  the  ends  of  the  Floor,  and  one 
round  in  the  middle ;  by  which  they  throw  the  Corn  ftom  the  upper  into  the 
lower  Rooms,  &  contra^  to  air  and  dry  it  the  better. 

The  Skreens  are  made  with  2  Partitims,  to  feparate  the  Duft  from  the 
Corn^  which  falls  into  a  Bag  ;  and  when  (Uiiiciently  full,  is  caft  away,  the 
good  Corn  remaining  behind^ 

Com  has  been  kept  in  London  Granaries  32  Years,  and  the  longer  'tis  kept 
the  more  Flower  it  yields,  in  proportion  to  the  quandty  of  Com,  and  makes 
the  purer  and  whiter  Bread;  the  fuperflix)as  Humidity  only  evapora- 
ting. 

2. 
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2.  Dr.  Pell  meoAon^d  Ml  a  Meeting  of  At  Royal  Socieiy,  thnt  they  keep  ^tz^,nch; 
Corn  at  Zurich  in  Helvetia  80  Years.  ^  ,^  ^''^'^' 

•3.  Obferving  Merchants  and  TravcJIers  tell  us,    that  the  Granaries  ofj^jy^^^-^^ 
DaMizickzrt  generally  7  Stories Jiigh^  and  fome  9  Stories;  having  each  of^-'Wufco. 
them  a  Funnel,  to  let  the  Corn. run  down  from  one  Floor  to  another,  there-  Jlp.%6!' 
by  chiefly  iaving  the  Labour  and  Chaiges  of  carrying  it  down.     And  then, 
that  they  in  that  Town  are  built  altogether  fiirrounded  with  Water,  whei*e- 
by  the  Ships  have  the  Convenicncy  of  lying  clofc  to  them,  to  take  in  theiir 
Lading.     No  Houfes  arc  fufFered   to  be  built  near  them,  to  be  thereby  Tc- 
cured  from  the  Cafualties  of  Fire. 

Thofc  of  Mufcovy  are  made  under-ground,  by  digging  a  deep  pit,  of  al- 
moft  the  Figure  of  a  Sugar-Loaf,  broad  below,  and  narrow  at  the  Top  •, 
the  Sides  well  plaiftered  round  about,  and  the  Top  very  clofcly  covered 
wich  Stone. 

The  People  of  that  Country  are  fo  very  careful,  to  have  the  Corn  well 
dried,  before  they  put  it  into  thofc  fiibtcrraneous  Granaries,  that  when  the 
Weather  of  that  NerlbetM  Chmale  ferves  not  Co  dry  it  fufficiently,  they  heat 
their  Barns  by  the  means  of  great  Ovens;  and  thereby  well  drying  their. 
Corn,  fupply  the  Deficiency  of  their  fhort   Summer. 

VIIL  I.  In  the  Year  1629)  and  1630,  there  was  a  Dearth  in  England  i  and    Tumt^ 
much  Talk  they  had  then,  that  in  London  they  had  a  way  to  knead  and  fer*  "^J^g 
ment  boiled  Turneps  with  a  fmall  Quantity  of  Meal,  and  that  it  made  bet-  i>r.^,\. 
tfx  Bread  for  Whitencfs,  Plcafantnefs,  Lafting  and  Wholfomenels,  than  is '°*^*^***' 
made  of  the  fined  Flour  or  Wheat,     lurntps^  Rapes,,  Carrots^  Par/nips^ 
Potatoes^  and  other  Roots,  lie  fafe  under  Ground  from  firorching  Hear,  and 
arc  faid  to  thrive  beft  in  the  grcatcft  Rain.     Potatoes  were  a  Relief  to  Ireland 
in  their  laft  Famine.    They  yield  Meat  and  Drink. 

2.  The  Deameft  of  all  Sorts  of  Corn  in  1693,  occafioncd  many  poor  Peo-    r«nr^ 
pic  in  Effex  to  make  Bread  of  Tumeps.     The  way  of  making  it  is  this,  they  ^"^^ 
take  pilled  Tumeps^  and  ♦boil  them  in  Water  until  they  are  foft  or  tender ;  Daie,*.'^/. 
then  prefling  ftrongly  out  the  Juice,  they  mix  them  with  their  Weight  of^'^^o- 
Wheat-McaJ,  then  adding  Salt  and  Yeaft,  of  each  q.  j.  and  warm  Water, 
they  kndad  it  up  as  other  Dough  and  ftifte ;  which  having  lain   a  little 
while  to  ferment,  they  order  and   bake  it  as  common  Bread.     This  Tur- 
nep'Breadj  to  the  Eye,  is  not  to  be  diftinguifhed  from  common  Wheaten 
or  Houlhold  Bread  ;  neither  doth  the  Scent  much  betray  it,  efpecialiy  when 
cold;  only  to  daiiity  and  nice  Palates,  the  Tumeps  are  a  little,  and  but  a 
fittlc  perceived. 

IX.  The  Corn  ufed  in  New-England  before  the  Englijb  planted  there,  is  J^l^^'^'^ 
called  by  the  Natives  H^eacbin^  and  is  known  by  the  Name  of  Maize  in  fomc  Mr.\S\n^^ 
Southern  Parts  of  America.    The  Ear  is  for  die  moft  part  about  a  Span  long,  ^^*  ^' 
compofed  of  feveral,  commonly  8  Rows  of  Grain,  or  more,  according  ta  '**'^*'    ^* 
the  Goodnefs  of  the  Ground  *,  and'  in  each  Row,  ufualiy  above  30  Grains. 
It  is  df  various  Colours,    as  red,    white,   yellow,    blue,   olive,    grcenifli. 
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black,  fpecklcd,  llriped,   6fr.  fometimes  in  the  ikme  Field  and  the  fame 
Ear.    Btit  the  white  and  yellow  are  the  moft  common. 

The  Ear  is  clothed  and  armed  with  fcveral  ftrong  thick  Huflcs,  not  only 
defending  it  from  the  cold  of  the  Night,  (being  the  latter  end  of  September^ 
in  fome  Parts,  before  it  be  full  ripe )  and  from  unfeafonable  Rains ;  but  al- 
fo  from  the  Crows,  Starlings,  and  other  Birds  ;  which  being  allured  by  the 
fweetnefs  of  the  Corn  before  it  hardencth,  come  then  in  great  Flights  inta 
the  Fields,  and  pecking  thro'  the  top  of  the  Cover,  devour  as  far  as  they 
can  reach. 

The  Stalk  groweth  to  the  height  of  6  or  8  Feet,  more  or  Icfs,  according 
to  the  condition  of  the  Ground^  or  kind  of  Seed.  The  Virginian  groweth 
.  taller  than  that  of  New-England :  And  there  is  another  fort  ufed  by  the 
Northern  Indians  far  up  in  the  Country,  that  groweth  much  ihorter  than  chat 
of  New-England.  *Tis  always  jointed  like  a  Cane,  and  is  full  of  fwect  Juice, 
like  the  Sugar-Cane ;  and  a  Syrup  as  fweet  as  Sugar  may  be  nude  of  it,  as 
hath  been  often  tried.  And  Meat  fwcetned  with  it,  hath  not  been  diftin- 
guilhed  from  the  like  fweetned  with  Sugar.  At  every  Joint  there  arc  long 
Leaves  almoft  like  Flags,  and  at  the  top  a  Bunch  of  Flowers,  like  the  BIok 
foms  of  Rye. 

It  is  planted  between  the  middle  of  March  and  the  beginning  of  Junti, 
but  moil  commonly  from  the  middle  of  Jpril  to  the  middle  of  May, 

In  the  more  Northerly  Parts  they  have  a  peculiar  kind  called  Mohaufks^ 
Corn^  which  tho*  planted  in  June^  will  be  ripe  in  Seafbn.  The  Stalks  of 
this  kind  are  (horter,  and  the  Ears  grow  near  to  the  bottom  of  the  Stalks,; 
and  are  generally  of  divers  Colours. 

The  manner  of  planting  is  in  Rows,  at  equal  diftance  every  way,  about  5 
or  6  Feet. 

They  open  the  Earth  with  an  Hoe,  taking  away  the  Surface  3  or  4  Inches^ 
deep,  and  the  breadth  of  the  Hoe  \  and  fo  throw  in  4  or  5  Grains,  a  litdc 
diftant  one  from  another,  and  cover  them  with  Earth.  If  two  or  three  ^dw,, 
it  may  do  well,  for  fome  of  them  are  ufually  deftroyed  by  Birds,  or  Moulb- 
Squirrels. 

The  Corn  grown  up  an  Hand's  length,  they  cut  up  the  Weeds,  and  loofen 
the  Earth  about  it,  with  a  broad  Hoe,  repeating  this  J^abour  as  the  Weeds- 
*  grow,  Wbon  the  Stalk  begins  to  grow  high,  they  draw  a  little  Earth  about 
it,  and  upon  the  putting  fordi  of  the  Ear,  fo  much  as  to  make  a  little  Hill,: 
like  a  Hop  Hii)  *,  after  this  they  have  no  other  Bufinefe  about  it  till  Har* 
veft. 

After  'ris  gathered,  it  muft,  except  laid  very  thin,  be  prefently  ftrippcd 
from  the  Hulks,  otherwife  it  will  heat,  grow  mouldy,  and  fometimes  fprout: 
The  common  way  ( which  they  callTracing)  is  to  weave  the  Ears  tt^^ether  in 
long  Traces  by  fome  parts  of  the  Hulks  left  thereon.  Thefc  Traces  they 
hang  upon  Stages,  or  other  Bearers  within  Doors,  or  without :  For,  hung  in 
that. manner,  they  will  keep  good  and  fweet  aU  the  Winter  after,  tho'  expofed 
to  all  Weathers, 
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-*^  The  Native  commonly  Arcflj  it  as  they  gather  it,  dry  it  well  on  Mats  in 
llie  Suis  aod  then  beftow  it  in  Holes  in  the  Ground  (which  are  their 
Bams)  well  lined  vnth  withered  Grafs  and  Mats,  and  then  covered  with 
the  like,  and  over  all  with  Earth  -,  and  fo  it  is  kept  very  well,  till  they 
ufe  it. 

The  Engli/b  have  now  taken  to  a  better  Way  of  Planting  by  the  Help  of 
the  Plough,  in  this  nianner :  In  the  Flantins-time  they  plough  fingle  Furrows 
through  the  whole  Field,  about  6  Foot  diftant,  more  or  lefs,  as  they  fee  con- 
venient :  To  thefe  they  plough  others  acrofs  at  the  fame  Diftance.  Where  thefe 
meet  they  throw  in  the  Corn,  and  cover  it  eidicr  with  the  Hoe,  or  by  run-. 
ning  another  Furrow  with  the  Plough.  When  the  Weeds  begin  to  over-top 
the  Com,  then  they  plough  over  the  reft  of  the  Field  between  the  planted 
Furrows,  and  fo  turn  in  the  Weeds.  This  is  repeated  where  they  begin  to 
hill  the  Corn  with  the  Hoe  ;  and  fo  the  Ground  is  better  loofened  than  with 
the  Hoe,  and  the  Roots  of  the  Corn  have  niore  liberty  to  fpread. 

Where  any  Weeds  efcape  the  Plough,  they  ufe  the  Hoc. 

Where  the  Ground  is  fa^  and  worn  out,  the  Indians  ufed  to  put  two  or 
three  of  the>Fi(he&  called  Aloof es^  under  or  adjacent  to  each  Com-hill,  where 
they  had  many  times  a  Crop  double  to  what  the  Ground  would  have  otherwife 
produced.  The  Englijb  alfo  have  learned  the  like  Hufbandry,  where  thefe 
Aloof es  come  up  in  great  Plenty,  or  where  they  are  near  the  Kifhing-ftages  : 
having  there  the  Heads  and  Garbage  of  Cod-fifh  in  Abundance,  at  no  Charge 
but  the  fetching. 

The  Fields  thus  pk)Ughed  for  this  Corn,  after  the  Crop  is  off*,  are  almoft 
^  well  fitted  for  Englifb  Corn,  efpecially  Summer  Grain,  as  Peafon  or  Sum- 
mer Wheat ;  as  if  lying  fallow,  they  had  a  very  good  Summer  Tilth. 

The  hiiansy  and  fome  Englijb  (efpecially  in  good  Ground,  and  well  filhed) 
at  every  Corn-Hill,  plant  with  the  Corn  a  kind  of  French  or  Turkey  Beans  : 
The  Sulks  of  the  Com  ferving  inftead  of  Poles  for  the  Beans  to  climb  up 
with.  And  in  the  vacant  Places  between  the  Hills,  they  will  plant  Squaflies 
and  PompioDS,  loading  the  Ground  with  as  much  as  it  will  bear.  And  many^ 
after  the  laft  Weeding,  fprinkle  Tqrnep-feed  between  the  Hills,  and  fo,  after 
the  Harveft  have  a  good  Crop  of  Turneps,  The  Stalks  of  this  Corn,  cut  up 
before  too  much  dried,  and  fo  laid  up,  are  good  Winterr Fodder  for  Cattle. 
But  they  ufually  leave  them  on  the  Ground  for  the  Cattle  to  feed  on.  The 
Huflcs  about  the  Ear  are  good  Foddef,  given  for  Change  fometimes  after 
Hay.  The  Indian  Women  flit  them^into  narrow  Parts,  and  fo  weave  them 
artificially  into  Balkets  of  feveral  Falhiohs. 

This  Corn  the  Indians  dreffed  feveral  Ways  for  their  Food  j  fometimes 
lx>iling  it  whole  till  it  f^e^led  and  became  tender,  fo  either  eating  it 
alone,  or  with  their  Fi(h  and  Venifon  inftead  of  Bread  \  (bmetimes  bruifing  it 
•  in  Mortars,  and  fo  boiling  it ;  but  commonly  this  Way,  viz.  by  parching  it 
in  Afhes  or  Embers,  fb  artificially  (lirring  it,  as  without  burning  to  be  ve- , 
rj  tender,  and  turned  almoft  infide  outward,  and  alfo  white  and  floury.,. 
This  they  fift  very  well  from  the  Aflies,  and  beat  it  in  their  wooden  Mor- 
tars with  a  lon^  Stone  for  a  Peftle,  into  fine  Meal.    This  is  a  gonftant 
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Pood  at  honft?,  and  efpecially  wbcn  they  travel,  being  put  up  in  a  Sag,  and 
fo  ar  all  times  ready  for  eatmg  cither  dry  or  mbced  with  Water,  They  find 
it  rery  whollomc  Wef :  And  the  Englrjh  fometimes  for  Novelty  will  prociire 
fomc  of  tliis  to  be  made  -by  the  Indian  Women,  adding  Milk  or  Sugar  and 
Water  to  it,  as  they  picafc. 

The  Indians  have  another  fbrr  of  Rrovifion  out  of  this  Corn,  which  they 
call  (w^t  Corn.  .  When  the  Corn  in  the  Ear  h  full,  while  it  is  yet  green,  if 
hath  a  very  fweet  Taflre.  This  they  gather,  boil,  and  then  dry,  and  fo  put 
it  up  into  Bags  or  Bafkets  for  their  ufc  ;  boiling  it  again,  cither  whole,  or 
grody  beaten,  when  they  eat  ir,  either  by  itfelf,  or  amongft  their  Filh,  or 
Vcnifon,  or  Beavers,  or  other  Flefh,  accounting  it  a  principal  Difh. 

Thefe  green  and  fwtrct  Ears  they  fomretinres  roaft  before  the  Fire,  or  in  d»c 
Embers,  and  fo  cat  the  Corn  ;  by  which  means  they  have  fuflfcicnt  fiipp/y  of 
Food,  tho*  their  old  ftorc  be  gone. 

The  Englifh^  of  the  full  ripe  Com  ground,  make  very  good  Bread:  Rit'tis 
not  ordered  as  other  Com.  For  if  it  be  mixed  into  ftiff  Pafte,  it  will  not 
be  lb  good,  as  if  made  otrty  a  little  ftiffer  than  for  Puddings,  and  fo  baked 
in  a  very  hot  Oven,  ftandlng  therein  all  Day,  or  all  Nijght.  Bccaufc  upon 
the  firft  pouring  of  it  on  the  Oven  Floor,  it  fpreads  abroad,  they  pour  a  fe* 
cond  Layer  or  Heap  upon  ievery  firft,  and  thereby  make  fo  many  Loaves, 
which  if  baked  enough,  and  good,  will  be  of  a  deep  yellowifli  Colour;  if 
otherwife,  white.  '^ 

It  is  alfo  fometimes  mixed  with  half,  or  a  third  part  of  Rye  or  Wheat* 
meal,  and  {o  with  Leaven  or  Yeaf",  niade  into  Loaves  of  very  good  Bread. 

Before  they  had  MiH?,  having  firft  watered  and  hulked  the  Corn,  and  then 
beaten  it  in  wooden  Mortars,,  the  coarfer  part  fifted  from  the  Meal,  and  fepa- 
rated  from  the  loofe  Hulls  by  the  Wind,  they  boiled  lo  a  thick3attet  \  to 
which,  being  cold,  they  added  fo  much  of  the  fine  Meal  as  wouW  ferve  t* 
ftiffen  it  into  Pafte,  whereof  they  made  very  good  Bread-. 

The  bcft  fort  of  Food  which  the  Englijh  make  of  this  Corn,  is  that  they 
call  Samp.  .  Having  firft  watered  it  about  half  an  Hour,  and  rficn  beaten  it 
in  a  Mortar,  or  elfe  ground  it  m  a  hand  or  other  Mill,  into  the  bigncfs  of 
Rice,  they  next  fift  the  FJour,  and  winnow  the  Hulls  from  it;  then  they 
boil  it  gcTitly  till  it  be  tender,  and  fo  with  Milk,  or  Butter  and  SUgar,  make 
it  into  a  very  pltafant  and  whoIdT)nie  Difn. 

This  was  the  moft  ullial  Diet  of  the  firft  Planters  in  thefe  Part?,  and  b  ftiH 
rn  ufc  amongft  them^  as  well  in  Fevers  as  in  Health  ;  and  was  often  prcfcribcd 
by  the  learned  Dr^  PFilfon  to  his  E^atients  in  London.  And  of  the  Indians  that 
live  much  upon  this  Corn,  the  Englijb  moft  acquainted  with  them,  have  been 
informed  by  them,  that  the  IXfeafc  of  the  Stone  is  very  feldom  known  amongft 
them. 

The  Englifo  have  alfo  found  out  a  way  to  make  very  good  Beer  of  this 
Grain,  that  is,  dther  of  Bread  made  thereof,  or  clfe  by  Malting  it.  The 
way  of  making  Beer  of  Bread,  is  by  breaking  or  cutting  it  into  greai 
Lumps,  about  as  big  as  a  Man's  Fift,  to  be  mafhcd,  and  fo  proceeded  with 
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^  hblt^  mi  the  impregftited  Uquor,  as  Wort,  either  adding  or  omiccii^ 
Hops*  as  is  deiired. 

To  make  gpod  Malt  of  this  Corn,  a  particular  way  muft  be  taken.  The 
Barky  Malt-oiafters  have  ufrd  ail  their  Skill  to  make  good  Malt  thereof  the 
ordinary  wayy  but  cannot  cfTeA  it ;  that  is,  that  the  whole  Grain  be  melted^ 
and  tender  and  floury,  as  in  other  Malt.  For  it  is  found  by  Experience, 
that  this  Corn  before  it  be  fully  malced»  mult  fprout  out  both  ways,  i.  e. 
both  Root  aad  Blade  to  a  great  Length,  of  a  Finger  at  lealt,  if  more,  the 
better.  For  which,  it  mud  be  laid  upon  an  Heap  a  convenient  time  *,  where-* 
in  on  the  one  ha^d,  if  it  lieth  of  a  fufikient  thicknefs  for  coming,  ic  wiU 
quickly  heat  and  mould,  and  the  tender  Sprouts  be  fo  entangled,  that  the 
leaft  opening  of  the  Heap  breaks  them  off,  and  fo  binders  the  further  Matu* 
ratioin  of  the  Grain  into  JMaU :  On  the  other,  if  it  be  ftirred  and  opened 
to  prevent  too  much  heating,  the  Sprouts  which  have  begun  to  ihoot,  ceafq 
growing,  ahd  confequently  the  Corn  again  ceafes  to  be  promoted  to  the  Mel« 
lownefs  of  Mall. 

To  avoid  all  thefe  Difficulties,  this  way  was  tried  and  found  eSedluaL 
Take  away  (be  Top  of  the  Earth  in  a  Garden  or  Field  2  or  3  Inches,  throw-* 
ing  it  up  half  one  way  and  half  the  other  ^  then  lay  the  Corn  for  MdU^  all 
over  the  Ground  fo  as  to  covei:  it  s  then  cover  the  Corn  with  the  Earth  that 
was  pared  off,  and  there  is  no  more  to  do,  till  jou  fee  all  the  Plat  of  Ground 
like  a  grrcn  Fields  covered  over  with  the  Sprouts  of  Corn,  which  will  b^ 
wichhi  10  Days  or  a  Fortnight,  according  to  die  time  of  the  Year  :  Thea 
take  it  up  and  ihake  the  Earth  from  it,  and  dry  it ;  for  t}>e  Roots  will  be  fo 
intaogled  together,  that  it  may  be  raifcd  up  in  great  Pieces.  To  make  it 
very  clean,  tt  may  be  wa(hed,.and  then  preiently  dried  on  a  Kiln,  or  in  th<^ 
Sun,  or  fpread  thin  on  a  Chamber-Fbor. 

This  way  every  Grain  that  is  good  will  grow,  be  mellow,  floury  an4 
very  fweet  j  and  the  Beer  made  of  it,  will  be  whcJefome^  picafant  and  of  ^ 
gocxi  brown  Colour :  Yet  Beer  made  of  the  Bread  as  aforefaid,  is  as  well  co  - 
loured,  as  whole&nne  and  pkafant,  and  mote  durable,  this  therefore  is  moft  . 
in  ufe.  ^ 

X.  I.  The  gieateA  Profit  that  ever  I  have  beard  of  the  Field  White  Peafe,  **'^^««'^ 
lias  been  ao  Barrels  reaped  for  one  fown  ;  biit  Maize  will  yield  more  than  Uti^.'^i^ 
aooo  for  one.  I  madman  Experiment  in  Irela^d^  with  a  Grappe  of  8  Sidcs^  giv  Rkiurd 
fix  Rows,  haying  in  each  30  Grains,  (which  grew  in  Brandenbwrgb)  in  good  %l^,^fV^iL 
Orchard  Groui^,  which  had  been  indeed  dunged  for  ibnne  other  Legumes  ^ 

the  laft  Year,  and  fowed  them  in  Rows  -,  each  Row  being  about  a  Yard  a.- 
funder,  and  each  Grain  about  a  Foot  afunder  in  the  Row,  taking  care  to 
pscfcrve  them  from  the  Mkre  till  abotc  Ground.     Now  out  of  each  Grain 
come  up  3,  4,  5  or  6  Stems,  (iny  Sfwi/s  fays^  he  rarely  has  ieen  above  2  or  g    . 
ctfiwfaerc)  every  f£  which  Seems  had  4,  3  or  a  of  thefe  Grappes.     So  that  we  ,     ;   , 
iRVf  iuppoib^  that  each  Grain  wiU  give  3  ftrong  Stems,  and  each  of  thtfe.  \\  \ 
Sai^BB^  31  Grappes,,  aAd  each^  Grappe  240  GraiASi  which  n^ak4s  2160  forotm^ 
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•  There  are  fome  things  very  odd  in  the  manner  of  its  Growth,  it  firft  fends 

tip  a  thick  reedy  Stalk,  about  a  Yard  high,  with  long  Lcavts  of  a  very  thick 

woody  Subftance,  and  half  a  Yard  long,  enwrapping  the  Stalk,  juft  like  the 

Iris. '  >At  the  top  of  this  Stalk,  when  the  Leaves  open,  there  appear  20  or 

30  Ears,  as  it  were  of  our  unripe  Wheat,  but  this  when  it  is  opened  muft  be 

plucked  away,  for  it  is  nothing  but  the  Flower;  and  what  is  nxjft  furpri* 

zing,  the  Fruit  comes  not  where  the  Flower  was,  but  on-the  inner  fide  of 

every  Leaf  where  it  joins  to  the  Stem,  comes  forth,  after  a  dme,  a  lai^ 

Shoot,  thicker  than  ones  Wrift,  at  the  end  of  which  hangs  out  a  Bundle  of 

fine  Strings,  like  a  Horfe-Tail,  which  is  the  true  Flower  of  the  Plant.     As- 

this  withers,  the  Fruit  grows  on  within,  being  enveloped  in  a  great  Number 

of  Leaves,  which  when  they  are  withered,  the  Fruit  is  ripe,  (but  is  never 

naked  white  on  the  Stalks)  and  muft  then  be  taken  o(F,  and  hung  up  to  dry, 

or  kept  in  Chefts.    It  will  ferve  for  all  the  Ufcsof  the  White  Pea  (to  which 

Grain  it  is  the  moft  like  in  Tafte  and  Figure)  cither  in  Bread,  (with  Whcat^ 

or  Soup,  or  Pudding,  or  with  Pork. 

Ctujjtr'd        2.  If  the  Maize  be  equal  in  goodnels  to  Peas,  and  an  Acre  planted  with  it, 

h  ^:h    it  will  certainly  yield  more  than  one  fown  with  Pcafc,  without  impoverilhing 

9^' '  ^'  the  Land,  then  indeed  it  will  be  advantageous  to  plant  it ;  but  if  only  an  equal 

Quantity,  then  tho*  one  Grain  (hould  yield  1000  fold,  all  the  Advantage  wiU 

be  in  the  difference  of  the  Seed,  which  is  not  very  confiderabie ;  and  which  the 

Compendium  of  fowing  above  fetting  may  in  ibme  meafure  countervail 

By  Sir  Richard's  Defcription  of  it,  I  am  confirmed  in  my  Opinion,  That 
there  are  two  really  diftinft  Species  of  Maize ;  for  what  I  have  lecn  cultivated 
in  Gardens,  and  have  myfelf  planted,  arifeth  to  double  the  Stature  he  alcribcs 
to  this,  that  is,  7,.  8,  or  10  Feet ;  and  befides,  with  us,  never  brings  the  Seed 
near  to  Perfection.  But  that  I  have  feen  planted  in  the  Fields  in  Gemuoff^  is 
of  about  the  fame  height  with  Sir  Richard* %^  and  ripens  the  Seed.  LoheluKo 
acknowledges  two  forts  thus  differing. 

i«?**S!l7f     ^'  ^  J^ift'll^r  with  us  (at  Newcaftle)  hath  made  a  quantity  of  an  extra* 

^5w,  %  ordinary  Spirit  of  Sugar.    It  feems  to  be  the  Refult  of  fbme  anomalous 

H^^^«.  Fermentation:  It  is  fo  ftrong  that  no  Man  is  able  to  fmell  it  in  an  open 

130.^7^8.  Veflel,  without  being  made  almofl:  breathlefi  \  neither  do  I  think  the  Pcrfon 

who  made  it,  can  make  it  again.    It  was  drawn  from  bare  Su^-waccr 

(which  is  nothing  but  the  Water  wherewith  the  Molds,  Aprons,  &r.  are 

wafhed)  fermented  with  the  Scum  ;  and  it  was  fo  exceeding  Volatile,  that  it 

•         would  not  be  carried,  but  loft  all  its  Force  in  the  Carriage,  tfao'  it  was  verj 

well  flopped. 

T&rCaftw  XIL  Saffron-beads  planted  in  a  black  rich  landy  Mold,  or  in  a  mixt  findf 
P^!ql  ^^"^)  between  white  and  red,  yields  the  greater  ftore  of  Sajffrm.  A  Qay^ 
Howarf,*.  or  ftifF  Ground,  be  it  ever  fo  rich,  produceth  little  ^^^,  though  Jfaicreaie 
»J»•^945•  t>f  Heads  or  iJ^/j,  if  the  Winter  prove  mild  and  dry  i  but  the  Extremity^ 

Cold  and  Moifture  will  rot  them*    So  that  the  fineft  light  fiindy  Mold,  of  aft 

indifferent  Fatnefi,  is  efteemed  moft  profiuble. 
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Plough  the  Ground  in  the  beginning  of  April j  and  lay  it  vcry'fmooth  an^f 
level. 

About  3  Weeks  or  a  Month  after,  fpread  upon  every  Acre  20  Loads  of 
rotten  Dung,  and  plough  it  in. 

At  Mdfummer  plough  it  again,  and  plant  the  Saffron  Heads  in  Rows,  every 
way  3  Inches  diftant  one  from  another,  and  3  Inches  deep. 

The  moft  expedite  way  of  Planting,  is  to  make  a  Trench  the  whole 
length  of  the  Field,  3  Inches  deep,  with  a  Spit-fhovel.  The  Spit-fhovel  is 
to  be  made  of  a  thin  ftreight  Iron  10  Inches  long,  and  5  Inches  broad,  with 
a  Socket  in  the  fide  of  it  to  put  to  a  Staff  or  Handle.  Lay  the  Saffron-beads 
3  Inches  diftant  in  the  Trench,  and  with  the  Shovel  fpit  up  3  Inches  of  Earth 
upon  them. 

Obfcrvc  this  Order  in  planting  of  whole  Fields,  whereby  the  Heads  will 
lie  every  way  3  Inches  one  from  another.  Only  Paths  or  fhallow  Trenches 
arc  to  be  left  2  or  3  Yards  afunder,  which  ferve  every  Year  to  lay  the  Weeds 
CO  rot,  that  are  to  be  weeded  and  pared  off  the  Ground. 

As  foon  as  the  Heads  begin  to  moot  or  fpear  within  the  Ground,  which 
is  ufually  a  Fortnighc  before  MicbaelmaSj  hoe  or  pare  the  Ground  all  over 
very  thin,  and  rake  lightlv  all  the  Weeds  and  Grafs  very  clean,  left  it  choalc 
the  Flowers,  which  will  loon  after  appear  i  and  are  then  to  be  gathered,  and 
the  Saffron  to  be  picked  and  dried  for  Ufc. 

The  Ground  niuft  be  very  carefully  fenced  from  Sheep  or  Cattle,  which 
by  treading  break  the  Saffron-grafSy  and  make  the  Chives  come  up  fmalJ. 

In  May^  the  Saffron-grafs  will  be  quite  withered  away ;  after  which  the 
Weeds  and  Grafs  the  Ground  produceth,  may  be  tut  or  mowed  off  from  lime 
to  time  to  feed  Cattle  till  about  Micbaelmasj  at  which  time  the  Heads  wiU  . 
begin  to  fpear  within  the  Ground.  Then  hoe,  pare  and  rake  the  Ground 
clean  as  before,  for  a  feeond  Crop.  The  like  Direftions  are  to  be  obferved 
the  next  Year  for  a  third  Crop.  The  Midfummer  following,  dig  up  all  the 
Saffron-beadsy  and  plant  them  again  in  another  new  Ground,  dunged  and 
ordered  as  aforefaid,  wherein  no  Saffron  hath  been  planted,  at  l^ft  not 
within  7  Tears. 

The  Flowers  are  to  be  gathered  as  foon  as  they  come  i^,  before  they  are 
full  blown,  whether  wet  or  dry. 

Pick  out  the  Chives  clean  from  the  Shells  or  Flowers^  and  fprinkle  them* 
2  or  3  Fingers  thick,  very  equally  on  a  double  Saffron  paper.  Lay  this  oa 
the  HaiT-cloth  of  the  Saffron-Kiln,  and  cover  it  with  2  or  naore  Saffron* 
papers,  a  piece  of  woollen  Cloth,  or  thick  Bays,  and  a  Cufhion  of  Canvas,. 
or  Saciccloch,  filled  with  Barley-ftraw,  whereon  lay  the  Kiln  Board. 

Pot  into  the  Kiln,  thoroughly  kindled.  Charcoal,  Oven- Coals,  or  the 
Jike,  keeping  it  fo  hot,  that  you  can  hardly  endure  your  Fingers  between 
the  Paper  mkI  the  Hair-cloth. 

After  an  Hour  or  more  turn  in  the  Edges  of  the  Cake  with  a  Knife,  and 
Jooien  it  from  the  Piper.  If  it  ftick  fall,  wet  the  out  fide  of  the  F^per  with 
^  Feather  dipped  in  Beer,  and  then  dry  the  Papers.  Turn  the  Cake,  chat 
bofii  iides  may  be  of  a  Colour. 
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If  it  •  ftick  again  to  the  Paper,  loofcn  it,  and  then  dry  it  with  a  rcry  gen- 
tle Heat,  with  the  Addition  of  a  Quarter  of  a  hundred  Pound  Weight  Uid 
upon  the  Kiln-board. 

The  Saffron  Cake  being  fufEciently  dried,  is  fit  for  Ufe,  and  will  laft  a 
good  many  Years,  being  wrapped  up  and  kept  clofc. 

The  beft  Saffron  is  that  which  confifts  of  the  thickeft  and  ihorteft  Chives^ 
of  a  high  red  and  fhining  Colour,  both  without  and  within  alike. 

Saffron  is  oftentimes  burnt,  and  in  Knots,  fpocted,  and  mixed  with  the 
Yellows  that  are  within  the  Shells. 

It  is  ufually  obferved,  that  an  Acre  doth  yield,  at  the  leoft,  12  Pounds  o( 
good  Saffron  one  Year  with  another  •,  and  fomc  Years  20  Pounds. 

Good  Saffron  is  felciom  or  never  fold  at  fo  low  a  Rate  as  30  Shillings  pa 
Pound,  frequently  at  3  Pounds  per  Pound,  and  upwards.  Wherefore  one 
Acre  bearing  i2  Pounds  at  40  Shillings  fer  Pound,  cometh  to  24  Pounds 
per  jimium. 

The  gathering  and  picking  of  one  Pound  of  Saffron  is  wortli  one  Shilling, 
which  cometh  to  1 2  Shillings  per  Acre. 

The  Fire  and  Care  of  drying  may  come  to  3  Shillings  nK)re,  at  6  Pence 
the  Pound  ;  which  is  in  all  15  Shillings. 

The  Grafs  that  is  mowed  and  cut  off  the  Ground  for  the  Ufe  of  Cattle, 
will  be  very  near  worth  as  much  as  will  countervail  the  picking  and  drying 
the  Saffron  •,  the  Soil  being  enriched,  not  only  by  the  Dung,  but  the  Siffron 
iilelf,  as  appears  by  the  rich  Crops  the  Ground  yields  for  feveral  Years 
after,  without  any  other  Manuring  or  Igiprovement. 

Sixteen  Quarters  of  f^^r^^- Heads  are  fufiicient  to  plant  one  Acre.  A 
Quarter  of  thefe  Heads  is  ufually  fold  in  the  Place  for  10  Shillings  which 
conie$  to  8  Pounds  per  Acre. 

Twenty  Loads  of  rotten  Dung  laid  on  the  Ground,  may  be  worth  40  Shil* 
lings  at  12  Pence  a  Load  for  the  Dung,  and  as  much  for  CarriagjC  into  the 
Field. 

For  thrice  Ploughing  the  Ground  20  Shillings. 

For  planting  the  Heads  about  4  Pounds.  Which  tn  the  whole  makes' 
14  Pounds  the  Charges  of  planting  an  Acre,  which  will  bear  3  Crops. 

So  that  all  things  reafonably  computed,  it  aj^ars  that  an  Acre  of  Saffron 
will  be  worth,  notwithftanding  all  Cafualties,  one  Year  with  another,  over 
and  above  the  14  Pounds  Charges,  for  the  firft  Year's  Planting  (ac  the  leaft) 
20  Pounds  per  Annum ;  befides  the  great  Increafe  of  the  ^^ifrM-Heads^which 
will  be  as  three  for  one. 

The  Kiln  confifts  of  an  Oaken  Frame,  lathed  on  every  Side;  12  Inches 
fqaare  in  the  Bottom,  2  Foot  high,  and  2  Foot  fquare  at  the  Top  ;  upon 
which  is  nailed  a  Hair-cloth;  and  ftrained  hard  by  Wedges  drove  into  the 
Sides  'y  a  fquare  Board,  and  a  Weight  to  prefs  it  down,  wetghiqg  about  a 
quarter  of  an  Hundred. 

The  Infides  of  the  Kiln  are  covered  all  over  with  the  ftrongcfk  Pocteis 
Clay,  very  well  wrought  with  a  little  Sand,  a  little  above  2  Inches  thick. 

The  Bottom  muft  be  lined  with  Clay  4  or  5  laches  thick,  which  is  the 
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Hearth  to  lay  the  Fire  on :   Level  wherewith  is  to  be  made  a  little  Hole  to 
put  the  Fire.    The  outfide  may  be  plaftercd  all  over  with  Lime  and  Hair. 

■  XIIL  The  firft  thing  appearing  of  Melons  are  two  Leaves  united,  here  ^^^  ^ 
called  Ears  (marked  i.  i.)  out  of  the  midft  of  thefe  two  Ears  there  fhoots  tte u  q^u- 
Ibme  Days  after,  firft  one  Leaf,  which  call  the  firft  Leaf  or  Knot  (marked  2.)  ?*^',"*  ^^' 
and  out  of  the  fame  place,  after  fome  Days  more,  fhoots  a  fecond,  called  the    *^^' 
fccond  Knot  (marked  3.)  out  of  about  the  midft  of  the  Stalk  of  this  fecond  FigJ59* 
Knot  Ihoots  the  3d  Knot  (marked  4.)  And  this  3d  Knot  it  is,  which  muft  be 
cut  at  the  place  marked  6,  without  hurting  the  Branch  of  the  2d  Knot,  whence 
this  third  came  -,  becaufe  that  from  that  Place  will  fpring  a  Branch,  which 
we  call  the  firft  Arm,  and  this  Arm  will  (hoot  forth  firft  one  Knot,  then  a    :     . 
fecond,  then  a  third  ;  and  this  third  it  is  you  are  to  cut  again  in  the  fame  man- 
ner as  was  faid  before.     And  you  muft  be  careftil  to  cut  thefe  third  Knots," 
without  flaying  for  the  Ihooring  of  the  j^tb  or  sib  one.     You  will  fee  out  of 
.    every  Knot  come  forth  Arms  or  Branches  like  to  the  firft,  fpoken  of  before  ; ' 
and  it  is  at  thofe  Arms,  that  the  Melon  will  be  produced.     And  they  will  be 
good,  if  the  Foot  or  Root  be  well  nourifhed  in  good  Earth,  and  cheriflied  * 
by  a  good  Hot-Bed  and  the  Sun.     But  let  the  Foot  of  the  Melon  never  pafs 
into  the  Dung,  nor  the  Earth  be  watered  but  moderately,  when  you  fee  it 
grows  too  dry,  fo  as  the  Shoot  might  thereby  fufFer  ;  which  yet  you  muft  not 
delay  till  it  happen,  left  the  Remedy  come  too  late.  I  water  twice  or  thrice  a 
Week  in  very  hot  Weather,  and  that  about  Sunfet ;  and  I  cover  my  Melons' 
with  a  Straw-Mat  from  1 1  in  the  Forenoon,  to  2  in  the  Afternoon,  wlien  the  ] 
Heat  of  the  Sun  is  too  violent,  and  too  quickly  confumes  that  little  Moifture 
neceflary  for  the  Root.     And  when  it  raineth,  I  cover  alfo  my  Melon-G^x- 
den,  left  too  much  Wet  hurt  my  Fruit. 

If  the  Root  produce  too  many  Branches  or  Arms,  cut  away  the  wcakeft 
of  them  ;  and  leave  none  but  3  or  4  of  the  ftrongeft  and  moft  vigorous,  and 
fuch  as  have  their  Knots  neareft  to  one  another.     When  I  transplant  my  Me-  : 
Ions  from  the  Nurfery-Bed,  I  put  commonly  2  Roots  together,  except  I  find  ' 
one  very  ftrong  -,  which  I  then  plant  alone,  cutting  from  it  neither  of  the  1 
Branches  that  flioot  from  each  fide  (marked  7.  7.)  betwbct  the  one  Ear  and  the  ' 
Leaf  before  fpoken  of.  But  when  I  join  two  Roots  together,  I  quite  cut  away 
both  the  Branches  that  fhoot  from  the  two  Ears,  ftanding  one  over  againft  . 
the  other,  to  avoid  the  difordering  abundance  of  Branches ;  which  alfo  would 
WFong  the  Foot. 

The  Melonshting  knit,  I  leave  but  two  of  them  upon  each  Foot ;  chufing 
thofe  that  are  beft  placed,  and  next  to  the  firft  and  principal  Stalk,  that  is  to 
the  Heart  oif  the  Foot.  I  alfo  take  care,  to  leave  none  but  fair  ones,  aiid 
iiich  as  have  a  fhort  and  thick  Tail.  The  Foot  alfo  of  ybur  Melon  muft  be 
fhort,  well  truffcd,  and  not  far  diftant  from  the  Ground.  Melons  of  a  long 
Stem,  ^,^d  having  the  Stalk  of  the  Leaf  too  long  and  flender,  are  never  vigo-  ; 
rous  1  an'd  fcannot  yield  good  Melins.  '  .        ' 

.It  happens  fomedmes,  th^t  at  the 'very  firft,  there  (hoot  out,  from  be- 
tween the  two  Ears,  two  Leaves,  tho*  I  above  fpoke  but  of  one :  But  this 
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happens  but  feUom^  and  when  it  does^  iuch  two  Leav^  muft  be  reckoned 
but  for  one  Knot  ;  afterwards  there  will  (hoot  out  a  fecond,  then  a 
third,  &fr.  and  fo  on  to  25  or  30,  if  you  be  not  careful  to  cut  in  diiie.  And 
it  is  at  the  Extremity  of  thofe  Branches  fo  diftant,  that  Melons  will  grow : 
But  they  cannot  be  good,  becau£b  they  are  fo  hx  from  the  Place,  which 
affords  them  their  Nourifhment. 

I  muft  not  forget  to  tell  you,  that  from  the  midfl:  betwixt  the  two  Ears» 
and  the  two  firft  Leaves,  there  ihoots  out  yet  one  Branch  more,  which  ought 
to  be  kept  if  vigorous,  but  cut  if  weak. 

He  that  is  curious  mull  every  Day  walk  often  in  his  Melon-Garden,  to 
cut  off  all  the  Branches  which  he  (hall  oblerve  to  be  ufelefi  or  hurtful. 
••4^  ^»«j-  Whenever  you  have  a  Melon,  which  comes  well  knit  on  a  Branch,  you 
'  muft  not  fail  to  cut  away  the  reft  of  that  Branch,  on  this  fide  of  the  Fruit : 
To  the  end  that  all  the  Nouriihment,  that  would  have  been  difperfed  into  the 
Whole  Branch,  may  pafs  into  that  Fmit,  which  is  found  at  the  Extremity  of 
the  Branch  ;  taking  care  notwithftanding,  that  the  Fruit  be  covered  with 
fome  Leaves  of  the  other  Branches,  for  its  better  Growth  under  the  Shade, 
in  thofe  Parts  where  it  is  very  hot. 

There  commonly  need  no  more  than  forty  Days  from  the  time  of  a  Mdon's 
knitting  to  that  of  its  Ripenefs. 

For  the  keeping  of  the  Seed,  you  muft  take  no  other  Seed  but  fuch  as  is 

found  in  that  Part  of  the  Melon,  which  hath  been  towards  the  Sun  :  And 

at  the  fame  time  you  eat  the  Melons,  you  muft  well  clean  fuch  Seeds,  and 

rub  them  with  a  Linen  Cloth,  until  they  be  very  clean  and  dry ;  then  put 

.   them  up  in  fome  convenient  Clofet  till  Seed-time. 

Remember  not  to  eat  the  Melons  but  fome  twenty-four  Hours  after  they 
have  been  gathered  -,  putting  them  in  the  mean  time  in  a  dry  Place,  neither 
too  hot  nor  too  cold,  and  free  from  any  dry  Scents,  good  or  ill. 

Obferve  alfo,  to  gather  them  feafonably,  when  they  are  neither  too  ripe 
nor  too  green,  which  you  may  know  by  their  yellowifh  Colour,  and  by  their 
Tail  commonly  fplitting,  and  their  Smell.  A  Melon  ordinarily  requrieth 
one  Day  from  the  time  of  its  being  fmitten,  to  that  of  its  being  gathertd. 
I  call  that  the  time  of  its  being  fmitten,  when  it  begins  to  fhew  its  being 
ripe  by  a  little  yellownefs  appearing  in  fome  part  or  other  of  it.  A  Meloiv 
that  ripens  too  faft,  is  never  good,  fuch  a  Ripeneis  not  being  a  gpod  one, 
but  proceeding  from  the  poornefs  or  ficknefs  of  the  Foot,  which  maketh  ic 
thus  turn  fuddenly. 

The  Melon  muft  be  full,  without  any  Vacuity,  which|  yoU  know,  is  dif- 
cerned  by  knocking  upon  it,  and  the  Meat  muft  be  dry,  no  Water  running 
out :  Only  a  litde  Dew  is  to  appear,  ifluing  out  of  the  Pulp ;  whkh  muft  be 
of  a  very  Vermilion  Colour. 

Trouble  not  yourfelf  to  have  big  Melons,  but  good  ones.  Thofe  who 
covet  great  Melons,  may  have  their  Defires,  cither  by  fowmg  Seeds  of  the 
great  Kinds,  or  by  much  Watering  others.  Which  Watering  is  a  things 
wherein  great  Care  and  Dtlcrecion  is  to  be  uled.    You  may  Judge  of  the 
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nccdfity  of  Watering  by  the  Vigour  which  is  required  in  the  Foot  and ,  I 

Leaves,  without  which  the  Fruit  cannot  be  good  for  want  of  gppd  Nou-  ., 

riihnient. 

XIV.  !•  About  three  Weeks  ago  the  Wife  of  one  l^tUiam  Mathews  neat  Dcg.nur. 
Salop  gathered  fome  Herbs,   and  (having  firft   boiled  them)  fried  them  JJ^'^f-J^^ 
widi  Bacon  for  her  own  and  her  Family *s  Supper.    And  after  they  had  been*'  aoj.'^/ 
about  two  Hours  in  Bed,  one  of  the  Children  (which  is  dumb,   aod  about '^'' 
feven  Years  old)  fell  very  fick,   and  fo  did  the  other  two  prefcndy  after  \ 
which  obliged  the  Man  and  his  Wife  to  rife,  and  take  the  Children  to  the. 
Fire,  where  dicy  vomited  and  purged,   and  within  half  ao  Hour  fell  fall  [ 

afleep.  They  took  the  Children  to  Bed  as  they  were  afleep,  and  they 
themfelves  went  to  Bed  too,  and  fell  fafter  afleep  than  ever  they  had  done; 
before.  The  Man  waked  the  next  Morning  about  three  Hours  lifter  hi( 
ufual  time,  went  to  his  Labour  ac  Mr-  Newp0rt\  and  fo  by  Strength  of 
his  Conftitution  carried  it  off:  But  he  fays  he  thought  bis  Chin  had  been  all 
the  Day  in  a  Fire,  and  was  forced  to  keep  his  Hat  full  of  Water  by  hiqi, 
all  the  Day  long,  and  frequendy  dipped  his  Chin  in  it  as  he  was.at  his  Work* 
The  Woman  wakened  a  while  after  her  Huftand,  and  being  forced  to  it> 
got  up  to  look  after  her  litdc  Family  Concerns :  But  Ihe  was  very  fick, 
and  continued  lb  till  within  thefe  few  Days,  fince  which  fhe  is  very  well 
recovered.  One  of  their  Children  flcpt  from  that  Night  (which  was 
^herfJUrf  three  Weeks)  till  Monday  Evening  following  ( and  then  having 
juft  only  opened  her  Eyes  and  made  two  Sprqnts,  without  fpeaking  one. 
Word)  died  immediately.  While  fhe  was  afleep,  Endeavours  were  ufed 
to  waken  her,  but  in  vain.  The  other  two  Children  flept  about  twenty-four 
Hours,  and  upon  their  waking  fell  a  vomitting  and  purging  again,  which  I 
think  faved  their  Lives.  Mathews-  told  me  he  never  eat  fo  pleafant  an  H^b 
in  his  Life :  But  it  is  obferved  that  the  Cattle  never  browfe  it.  It  is  branch- 
ed and  feeded  like  Spinnage  or  Mercury,  but  leaved  rather  like  Lakeweed  i 
the  leaves  are  dented  too. 

2.  Mr.  Will.  Baxter  did  me  the  Favour  to  fend  for  a  dried  Sample  or  Spc- ^^^''•^^J"* 
cimen,  and  it  proves  to  be  Dog-Mercury  -,   the  Stalks,  Leaves  and  Spikes 
agreeing  exaftly  in  every  thing  with  thofc  of  Dog-Mercury^  or  Merfurialis 
perennis  repensy  Cynocrambe  diila^  J.  R. 

XV.  A  Gentleman  of  my  Acquaintance  haying  a  Horfe  which  was  trou-^^j^^^ity 
bled  with  that  ftubborn  Dileafe  they  call  the  Fany^  employed  feveral  ufually  ^-N-ih. 
efficacious  Medicines  unfuccefsfully.    At  length  being  in  a  Place  where 2^,. ^.636. 
grew  a  great  Quantity  of  Hemlock^   he  obferved  the  Horfe  began  to   feed 
thereon  greedily,  eating  it  up.    On  which  withm  three  or  four  Days  his  Sores 
drkd  up,  and  he  recovered  very  faft.      From  whence  it  appears,  that,  the 
XiCaves  at  leaft  of  Hemlock  are  not  noxious  to  fome  Atiimals,   but  rather  fa- 
lutary.    The  Seeds  alfo,  fome  Birds^  as  in  our  Obfervation  Buftards,   will 
greedily  eat. 
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n/^Iy'^*      XVI.  I.  A  certain  Woman  near  Kilkenny  in  Inland  eating  by  mtftake 
H^\ock,iy  feme  Reor,  I  fuppofc  of  common  Hemlockj  among  Parfneps,  wa&  immcdi- 
^^Nath.    3jg|y  feixed  with  Raving  and  Madnefs,  talked  obfcencly,  and  could  not 
S3X./.634.  forbear  Dancing.     Thus  fhe  continued  for  fome  time,  till  at  length  (he  was 
taken  with  Eptleptick  Fits :  Of  which  Diftemper  being  committed   to  mjr 
Charge,  fhe  was  foon  cured  by  the  common  Method;  and  has  now  for  fcvc^ 
ral  Years  hved  in  perfcd  Health.     What  Quantity  fhe  eat  is  not  known :  But 
a  piece  of  Hemlock  Root  was  found  on  her  Trencher. 
By  Mr.].      2.  I  am  in fomc  doubt  whether  it  was  really  the  Root  of  HemlockyVfYikii  this 
R»y,  1^.  >.  Woman  did  eat,  and  which  had  this  EfFeft  upon  her,  and  not  fomc  other:  Bc- 
H.^pisnt.  caufe,  I.  Ja.  Bdubiney  relating  two  parallel  Stories  of  the  effefts  of  Roots  which 
Tom.  3.  p.   ^^|.g  t^\iQn  for  Parfneps,  is  of  Opinion  that  they  were  the  Roots  of  Wild- 
Cicely,  Cicutaria  Vulgaris^  or  Mfrrbis  Sylvejiris :  Bccaufe  (faith  he)  the  Roots 
of  it  are  more  like  to  Parfneps,  than  thofe  of  Cicula  or  Hemlock.     2.  Mr.Jfa. 
Fetiver  aSurcd  me,  that  he  faw  one  Mr.  Henly  eat  3  or  4  Ounces  of  Hemlock- 
Root  without  the  leaft  Harm :  Whereupon  he  himfclf  was  encouraged  to  do  the 
like,  eating  about  half  an  Ounce.  They  tafled  fomewhat  like  the  Root  oiStleri, 
or  Sweet-fmallage :  And  he  perceived  no  ill  EfFeft,  or  Inconvenience  from  the 
eating  of  them.    |.  The  common  People  generally  believe  that  the  Roots 
which  caufc  thefe  Symptoms,  are  no  other  than  old  Parfneps,  which  have  con- 
tinued fome  Years  in  the  Ground  ;  and  therefore  call  them  Madneps. 

^M.         XVII.  I.  Eight  young  Lads  (about  30  Years  ago)  went  a  Fifhing  to  a 
Dr!^!^ ;   Brook  near  Clonmell  in  Ireland^  and  there  meeting  with  a  great  Parcel  of  CE- 
vao^an^I;  »^»/i>^  Aquatlca  Succo  Virofo  (in  Irilh^  Tabow)  they  miftook  the  Roots  of  it 
sL^.j.'z^'  for  Sium  Aqudticum  Roots,  and  did  eat  a  great  deal  of  them.     About  4  or  5 
Hours  after  going  home,  the  eldefl  of  them,  who  was  almoft  of  Man's  Sta- 
ture, without  the  leaft  previous  appearing  Difordcr  or  Complaint,  on  a  fud- 
den  fell  down  backwards,  and  Jay  kicking  and  fprawling  on   the   Ground : 
His  Countenance  foon  turned  very  ghaftly,  and  he  foamed  at  the  Mouth* 
Soon  after  4  more  were  feized  the  fame  way,  and  they  all  died  before  Morn- 
ing ',  not  one  of  them  having  fpoken  a  Word  from  the  Moment  in  which  the 
venenate  Particles  furprizing  the  Genus  Nervojum.     Of  the  other  three,  one 
mn  dark-mad,   but  came  to  his  right  Reafon  again  the  next  Morning: 
Another  had  his  Hair  and  Nails  fallen  off;  and  the  third  (who  is  my  Bro- 
ther-in-Law,  and  from  whom  I  had  this  Account)  alone  eicaped,  without 
receiving  any  harm.     Whether  he  eat  leis  of  this  fatal  Root,  or  whether  his 
Conflitution,  which  is  co  this  Day  very  athledck,  ocufioned  it,. I  cannot  tell. 
Though  I  am  of  Opinion  that  his  Ipeedy  running  above  2  Miles  home,  after 
that  he  faw  the  lirft  young  Man  fall,    together  with  his  drinking  a  very 
large  Draught  of  Milk,  warm  from  the  Cow,  in  his  Mid- way,  were  of 
Angular  Ufc  to  him.     For  his  violent  Swearing  did  dpubdefs  expel  and 
carry  off  many  of  the  venenofe  Particles,  and  had  a  better  Effcdt  than  per- 
haps the  beft  of  our  Alexipbarmicks  (which  you  know  are  generally  Diapbore- 
tick)  might  have  produced  in  this  Cafe.    Bcfidcs,  I  believe,  the  Draught  of 
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warm  Milk  did  aA  its  part^  by  involving  the  acid  or  acrimonious  poifonous 
Particles,  and  rendring  them  unadtive,  and  preventing  their  feizing  the  Genus 
Nervofumj  till  they  were  expelled  per  Diaphorejin, 

There  was  alfo  a  Dutchman  about  two  Years  fince,  within  eight  Miles  of 
Clonmelj  poifoned  by  boiling  and  eating  the  Tops  of  this  Plant  (hrcd  into 
his  Pottage.  I  believe,  he  took  it  for  Apium  Palufire^  which  its  Leaves 
much  refemble. 

2.  Several  parallel  and  no  lefs  tragical  Hiftories  of  later  Date,  of  the  mife-  mMr.^Mj^ 
rablc  Deftruftion  of  divers  Perfons,  by  the  eating  of  the  Roots  of  this  per-  j^^jL!  o. 
nicious  and  deleterious  Plant,  I  find  recorded  by  Jac.  Wepftrus^  and  in  thc^'^f**'' 
Mifcetlanea  Curio/ay  Dec.  2.  yln.6. 

XVIII.*  Between  Penzance  and  Market] ew  in  Cornwall^  on  the  fandy  Short  rbeHcntd 
grows  Abundance  of  Papaver  Corniculatum  Lutcum,  or  Horned  Poppy ,  with  j^^^>J  ^_ 
a  yellow  Flower,  vulgarly  called  in  Hampjbire  and  Dorjetjhire^  Squatmore^  ortonr-iaJT," 
Bruife  Hoot  J  (as  I  was  there  informed)  where  they  ufe  it  againft  Bruifcs  exter-^'*^^* 
nal  and  internal.     One  Charles  Worib^  dwelling  at  the  Half-way  Houfe  be- 
tween Penzance  and  Marketjew^  caufcd  a  Pye  to  be  made  of  the  Roots  of  the 
laid  Poppy ^  fuppofing  them  to  be  Sea-Holly  or  Eringo  Hoots  (for  they  had 
made  Pyes  thereof,  which  were  very  pleafant  to  them)  but  on  the  eating  of  the 
aforefaid  Pye,  whilft  hot,  was  prefently  taken  with  fuch  a  Kind  of  Delirium^     ' 
that  he  called  for  a  white  earthen  Chamber-Pot,  and  afte^  having  purged  r 
by  Stool  into  it,  he  broke  it  into  Pieces,  and  bid  the  By-ftanders  to  favc  ' 

them,  for  they  were  all  Gold.  The  Men. and  Maid-Servants,  having  al(b 
eat  of  the  fame  Pye,  became  delirious,  and'  fanfied  that  moft  what  they  faw 
was  Gold.  A  Child  in  the  Cradle  having  alfo  tailed  of  the  Pye^  was  much 
dofed,  and  turned  its  Mouth  to  and  again.  And  thus  they  continued  for 
fome  Days,  and  then  became  well. 

Perhaps  the  yellow  Colour  of  the  Flowersf  running  in  their  Minds,  which 
the  eating  of  the  Roots  had  now  depraved,  might  beget  that  Idea  of  Gold 
in  them. 

XIX.  There  are  two  Sorts  of  the  Helmontian  Laudanum  5  the  one  ufed  by  ^^^Het 
the  elder  Helmonty  the  other  by  his  Son.     The  former  was  a  great  Secret  ESSnum; 
communicated  to  me  by  an  expert  Chymift  about  fifteen  Years  ago  :  Which  5[  f^^ 
becaufe  I  have  not  leave  to  pubhih,  meeting  about  two  Years  ago  with  that  lo^. /.  i+y. 
obliging  and  ingenious  Perfon  P.  Af.  Baron  Van  Helmonty  Son  to  the  famous 
Johannes  Bapti^a^  I  obtained  from  him  by  Word  of  Mouth,  fome  Direftions 
about  the  Laudanum  he  ufes ;  which  though  he  confefled,  and  I  foon  perceiv- 
ed, to  be  differing  from  his  Father's,  yet  hefeemed  to  think  it  not  infcriour 
and  more  parable. 

I  foon  after  committed  it  to  Writing,  left  it  fliould  flip  out  of  my  Memory, 
and  I  had  his  Permiffion  to  communicate  it  for  the  publick  Good. 

Take  of  Opium  a  quarter  of  a  Pound,  and  of  i\^\x\ct  oi ^inces  4  Pound 
at  the  leaft  *,  the  Opium  being  cut  into  very  thin  olices,  and  then  as  it  were 
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minced  to  reduce  it  into  fmaller  Pafts,  is  to  be  put  into,  and  weU  mixed 
with  the  Liquor  (firft  made  Luke-warm)  and  fermented  with  a  moderate 
Heat  for  eight  or  ten  Days,  rather  more  than  lefi.  Then  filter  it,  and  ha- 
ving infufed  in  it  of  Cinnamon^  Nutmeg  and  Cloves^  of  each  an  Ounce,  or  an 
Ounce  and  half,  let  them  ftand  three  or  four  Days  more  -,  if  it  be  a  fiill  Week, 
it  may  be  fo  much  the  better.  Then  filter  the  Liquor  once  more,  having  let 
it  boi!  a  Walme  or  two  after  the  Spices  have  been  put  in.  This  being  done, 
evaporate  away  the  fuperBuous  Water  to  the  Gonfiftence  of  an  Extrad,  or  to 
what  other  Confiftence  you  pleafe. 

Laftly,  Incorporate  very  well  with  it  two  Ounces  of  the  beft  Safiron  re- 
duced to  fine  Pawder,  or  as  much  Extradt  as  can  be  obuined  from  that  quan- 
tity of  Saffron. 

According  to  the  Confiftence  you  defu^  to  have  your  Medicine  of,  you 
may  order  it  fo,  as  either  to  make  it  up  into  a  Mafs  of  Pills  (in  whkh  Form 
I  have  caufcd  it  to  be  given)  or  keep  it  in  a  liquid  Form  ;  but  in  this  latter 
Cafe  the  Evaporation  muft  have  been  made  more  Iparingly,  that  after  the 
putting  in  of  the  Saffron,  or  its  Extraft,  it  may  not  grow  too  thick.  In  this 
rorm  the  Dofc  may  be  from  5  or  6  Drops  to  10  or  fewer,  according  to  Qr- 
cumftances ;  and  of  the  Pills  a  fomewhat  lefs  Quantity  is  required. 

rbiUfttf  XX.  One  Mufiapba  Sbatoor^  an  Inhabitant  of  Sedimd^  a  Village  fix  Miles 
SS^g/'  from  Smymaj  by  Trade  a  Coffee-Man,  about  forty-five  Years  old,  a  moft 
'Torkii  J>1kmous  opium  Eater,  told  me,  that  his  conftant  eating  was  3  Draduns  a 
^th^r^  Day  of  crude  Opium^  one  half  of  which  was  his  Dofe  in  the  Morning,  and 
Aii.^ftSS,  the  other  half  in  the  Afternoon  :  But  that  he  coukl  fafely  take  double  this 
Quantity. 

Rcfolving  therefore  to  be  an  Eye-witnefs  of  what  he  could  do,  I  provided 
the  beft  Opium  I  could  get,  and  weighed  it  nicely  into  Drachms.  He  came 
to  me  at  my  defire,  at  9  in  the  Morning,  but  excufed  his  having  taken  half  a 
Drachm  before,  becaufe  he  had  not  Strength  to  rife  out  of  his  Bed  without  it. 
I  laid  before  him  my  Opium  made  up  in  Pills,  each  weighing  a  Drachm,  and 
defired  him  to  eat  what  he  pleafed.  He  took  one  Drachm  and  a  half,  mddng 
It  up  in  three  Pills,  and  chewing  it  with  a  little  Water :  He  comooended  the 
Opiumy  but  was  hot  willing  to  eat  more  at  a  time,  and  I  would  not  prels 
him  for  fear  of  Accidents.  He  ftayed  with  me  about  half  an  Hour  after  he 
had  eaten  the  Opium  :  The  vifible  Effefts  it  had  upon  him  were  to  make  his 
Eyes  fparkle,  and  to  give  a  new  Air  of  Life  and  Brightnefs  to  his  Face.  He 
Cold  me  that  he  was  extremely  refrelhed  by  my  Entertainment^  ^nd  I  found 
him  half  an  Hour  afterwards  labouring  heartily  at  cleaving  Wood  to  bum. 
At  three  in  the  Afternoon  he  came  to  me  again,  and  took  the  fame  Quandty 
as  in  the  Morning,  and  appeared  after  it  with  the  fame  Symptoms.  He  lays, 
that  it  has  always  the  fame  Effis£b,  giving  him  Vigour  and  Spirit,  and  is  now 
become  as  neceffary  to  him  as  any  other  Part  of  his  Suftenance  1  that  it 
makes  him  fitter  for  Procreation,  for  he  has  many  Wives  and  Children  ;  that 
it  never  affedts  him  vfith*  Sleep  and  Drowfinels,  but  rather  hinders  his 
Repofing,  when  he  happens  to  t^e  too  much  of  it ;  that  he  entered  upon 
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this  Pniaicdtweflty*five  Yemi  wh  begkmidg  with  th«  bignefi  of  a  Grain, 
and  fo  training  up  Nature  graduaUy  to  krgsr  Quantities }  and  that  the  Wai^t 
of  xtf  and  the  Defire  of  taking  more,  grows  daily  upon  him. 

The  Alceiation  and  Impairment  which  this  Cuftom  hath  produced  in  him 
arc  Wcakncfe,  his  Legs  being  fmall,  his  Gums  eaten  away,  fo  that  the  Teeth 
ftand  bare  to  the  Roots,  hid  Complexion  very  yellow,  and  appearing  older 
by  twenty  Years,  than  he  really  is. 

Opium  is  commonly  tfktn  by  the  Mefiengers  in  Tarkiy^  who  are  employed 
in  making  quick  Dilpatches  i  it  is  generally  part  of  their  Provifion,  ^icy  ukt 
it  when  they  find  themfelves  tircd^  and  it  gives  them  Stren^  and  Spirit 
to  proceed.  I  had  the  following  Relation  of  one  of  them,  that  coming  mxti 
Conftantinople  to  Mr.  Samuel  BarnardiftoHj  a  Merchant  oi  Smyrna^  at  entering 
into  the  Gentleman's  Hdufe,  he  fell  down  for  dead;  at  which,  when  the 
whole  Houfe  was  furprized  and  concerned,  one  of  the  Servants  rightly  judg'- 
ing  that  this  Fainting  away  was  occafioned  by  the  Stock  of  Opium  laid  in 
fot  his  Journey  being  fpenc,  forced  a  little  of  it  into  his  Mouth,  and  by  this 
Means  he  prefendy  recovered,  and  acknowledged  the  Servant  had  been  his 
Phyfician. 

The  Turks  ufe  Opium  made  ud  with  fomething  that  renders  it  palatable,  at 
thdr  Feaft  called  Birim^  to  make  them  cheerfol ;  which  may  be  one  Reaibn 
of  its  prevailing  fo  much :  For  findmg  it  then  entertains  them  with  pleafmg 
Fancies,  they  are  tempted  to  continue  it,  and  fo  the  Ufe  becomes  neceflary, 
and  grows  upOn  them. 

XXI.  The  famous  Irijb  Herb  called  Mackenboy^  or  Tiibymatus  Hibtmicus^  MickenWir; 
is  reported  by  the  Natives  to  be  fo  ftrong  a  Purge,  that  even  the  carrying  it  SKSi^'^ 
about  one  in  their  Clothes  is  fufficient  to  produce  the  Efiedl.  But  Dr.  Mdlen  hs-z'^s^- 
has  lai^ly  proved  this  Story  to  be  falfe,  by  carrying  its  Roots  for  three  Days 

lA  his  Pocket,  without  any  Alteration  df  that  Sort. 

XXII.  The  Piftolocbiaj  or  Serpentaria  Firginiuna  hath  a  bufry  Root,  con-  9%  Soake- 
iifting  of  a  number  of  fmall  Strinjgs  of  a  yellowilh  Colour,  and  hot  aro-  ]^|  ^L 
matick  Scent  and  Tafte:   Thence  grow  one  or  two  fmooth,   at  leaft  very  Mti»'m 
little  hair  Stalks  j    round,  and  mod  commonly  upright,   not  fquare   nor  ^♦^•^^^ 
trayling.    The  Leaves  grow  alternately  on  this  Side  and  that,  one  at  ^  Joint 

Cr  Knee :  They  are  thin,   k>ng  and  pointed,   coming  like  a  He^  at  the 

Foot-Stalk  -,  a  little  hairy  above,   and  rough  with  many  protuberant  Veins 

underneath ;  and  in  handling  they  ftick  a  little  to  the  Finger^.    Near  the 

Ground  grow  one  or  two  hollow  Flowers,   each  upon  its  proper  Foot-Stalk, 

difi^rent  in  Form  from  the  Piftolochia  Cretkay  or  any  other  yet  known  :  All 

whofe  Flowers  refemble  a  Cow*s  Horn,  the  Top  growing  to  the  Rudiment 

€%f  the  Seed  Veflel,  and  the  open  End  cut  (laundng  like  a  Drenching-Hom, 

iv^hereis  this  of  ours^  terminates  with  a  Heel,  which  fupports  a  broad, 

sounds  galerniculated  Lipt  die  Ceuter  of  which  opens  hito  the  HoUow  of 

alicFhyWer. 
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The  Lip  i^  of  a  light  ra&U  or  dirty  Colour;  The  Seed-^^d  is  hexa- 
gonal, fhaped  like  a  Pear  when  ftill  grown,  near  half  an  Inch  10  Dianrieter.  Ic 
is  not  an  Ever-green,  but  after  the  Seeds  are  ripe,  the  Leaves  and  Stalks  be- 
gin to  wither  and  decay.    It  flowers  in  Af^,  and  its  Seeds  are  ripe  in  Atgufi. 

DwUi-iiit,       XXIII.  Succifaj  or  Devils-bit^  is  excellent  for  Potfoos,  efpecially  the  Pl^oe, 

by  Sir  The.  and  it  is  fo  powerful  a  Sudorific,  laying  the  fick  Perfon,  whether  ctf"  the  Plague, 

rn^/Tiw!  or  other  malignant  Fever,  on  a  Bed  of  that  Herb,  moderately  hot,  he  fliaU 

fweat  till  they  take  him  off,  and  much  more  if  he  drink  of  the  DecoAion, 

or  Juice  of  the  Herb ;  which  in  Summer  they  take  all,  and  in  Winter  of  the 

Root  only. 

Aktnin,  n.  XXIV.  AlcMHa  is  thc  Leaf  of  a  Plant,  dried  and  powdered  \  which  when 
a43-^-  *95  fteept  a  Night  in  Wine,  will  dye  the  Nails  red. 

AiocAmcri.  XXV.  An.  1 556.  An  Aloe  Americana^  ferrato  FeliOj  being  of  a  paJe  green 
m"*'cV  ^'  Colour,  and  confifting  of  n  Leaves,  was  bound  about  with  a  red  dry  Cloth, 
ft;!7^45;'.  and  was  hung  up  without  Oil,  as  is  ufual,  in  the  Kitchen.     It  weighed. 


Weight. 

Lofs. 

Weight. 

Lojs. 

I      3    9    gr- 

9         gr. 

!      5    9    gr- 

9         g^. 

Aug. 

4 

21     6    0      2 

M^       I 

20     7    0      0 

I           0 

Aug. 

»9 

21     3    0    24 

3          27 

May     28 

20     5t  0      0 

ir            0 

Sept. 

6 

21     I7  0      0 

I          14 

June     12 

20    4    0       4 

2              26 

Ftb. 

20 

21     I    0    12 

0          II 

7«»        I 

20     I     0       8 

2              18 

Mar. 

16 

21    0    2      0 

0         32 

July      20 

19     6    0       I 

%            7 

\April 

8 

21    0    0      o!o         40I 

Aug^fi    4 

930     12I2          40I 

So  that  in  a  ^hole  Year  it  loft  2  Ounces,  3  Drams,  24  Grains.'  The  fuc- 
ceeding  Year,  being  drier  and  hotter,  it  loSi  3  Ounces  24-  Scruples,  and 
more  than  double  in  the  6  colder,  than  the  6  hotter  Months.  I  kept  it  about 
5  Years,  and  it  decreafed  much  about  the  fame  Proportion.  And  in  the 
Year  1660,  banging  it  in  a  cold  Garret,  it  periihed. 

Thefe  Obfervations  I  had  about  it,  that  ever/  Year  two  of  the  greater 
Leaves  firft  changed  Colour,  and  withered  ^ .  and  in  the  Spring-time,  there 
grew  out  two  very  frelh  and  green  ones,  never  amounting  to  the  bignels  of 
any  of  the  precedent.  Infomuch,  that  all  this  time  I  bad  the  fame  Number 
of  Leayes.  And  then  thefe  new  Leaves  were  more  frei(h  and.  green,  and  not 
ferrated,  and  thicker  alfo  in  proportion  tp  their  other  Dimenfions.  Whence 
perhaps  it  mayprobably.be  inferred,  vi%.irQ^  the  Growth  of  the^  l^tcr 
Leaves,  that  there  is  a  Circulation  in  this  Plant  of  thf  Succus  nutritius,:  P<v, 
how  is  it  poifible,  that  the  "Roots  contii}uizigpa^  fuff^  ^nd  ibljd.as  at  fixfl, 
ihould  fupplyTd  much  Nourifhmeht,  as  to  procreate  n^w  Leav^  u^Idfsit 

were 
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weiefrom  Ai  Return  of  tho  £ud  Succusy  from  the  old  and  d<!caying  Leaves 
iniD  the  Root,  and  there  protruded  for  the  Pi:odudion  of  new  ones  ?  For  ait 
buttxxis  Roocs^  Bs  Garlkkt  Onions,  Tulips,  and  efpecially  Squills,  which 
procnide  their  Leaves,  placed  in  a  Shop  or  Houfe,  have  their  Roou  lighter 
and  more  fpungy ;  the  Leaves  being  formed  out  of  the  Subftooce  of  the 
Root,  as  a  Chick  out  of  the  Albumen :  In  the  mean  while,  the  whole  docreaf-i 
ii^  in  Weight,  as  in  the  aforefaid  Aloe. 

XXVI.  Fig.  1 60,  reprcfetits.what  is  commonly,  but  falfly,  in  India  called  w^Tattt- 
the  Tartarian  Lamb,  fent  down  from  thence  by  Mr.  Buckfy.  This  was  more  ^Jjhmi 
than  a  Foot  long,  as  big  as  ones  Wrift,  haying  icveral  Pnitutocranccs,  and  ^^**"»  "g, 
towards  the  End  fome  Focft-Stalks,  about  3  or  4  Inches  long,  exaftly  like  ^^f^  60. 
the  FoQt-Stalk$  of  Fern,  both  without  and  within.  Moft  Part  of  the  out- 
fide  of  this  was  covered  with  a  down  of  a  dark  yellowi/h  Snuflf  Colour,  fhu 

ning  like  Silk,  fome  of  it  a  Quarter  of  an  Inch  long.  This  Down  is  what  is 
commonly  ufed  for  fpittii^  of  Blood,  about  6  Grains  of  it  going  to  aDofe,  and 
3  Dofes  pretended  to  cisre  fuch  an  Haemorrage.  In  Jamaica  are  many 
Scandent  and  Tree-Ferns^  which  grow  on,  or  to  the  Bigneis  of  Trees,  and 
iiave  fuch  a  kind  of  Lanugo  on  them,  and  fome  of  the  Capillaries  have  fome-* 
thing  Hke  it.  It  feemed  to  be  fhaped  by  Art  to  imitate  a  Lamb,  the  Roots 
or  climbing  Parts  being  made  to  refemble  the  Body,  and  the  extant  Fooc- 
Scalks  the  Legs.  This  Down  is  taken  notice  of  by  Dr.  Merretj  at  the  latter 
End  of  Dr.  Grew^s  Muf.  Soc.  Reg.  by  the  Name  of  Poco  Sempie^  a  Golden  p.  386. 
Mofs,  and  is  there  faid  to  be  a  Cordial.  I  have  been  aflured  by  Mr.  BrowHi 
who  has  made  very  good  Obfervations  in  the  Eaft-Jndiesy  that  he  has  been 
told  there  by  thofe  who  have  lived  in  Cbinay  that  this  Dpwn  or  Hair  is  ufed 
by  them  for  the  flopping  of  Bbod  in  frefh  Wounds,  as  Cobwebs  are  with  us: 
And  that  they  have  it  in  fo  great  Efteem,  (hat  few  Houfes  are  without  it.  I 
have  known  it  much  ufed  for  fpitting  of  Bkx>d.  But  on  Triab  I  have  iiben 
of  it,  tho'  \  may  believe  it  innocent,  yet  I  am  fare  it  is  not  infallible. 

XXVII.  I  havefeveral  times  feen  a  fort  of  Seeds,  come  from  the  Coaft  Afmn^f 
^XCormandel  and  Malabar,  which  are  there  ufed  for  clarifying  Water.     They  S^^^j!* 
arc  about  the  Bignels  of  a  fmall  Pea,  only  broader  and  flatter,  having  StrU  *^»  ^J^^ 
run  from  their  Center  after  the  manner  of  the  common  Nuk  Vomica.    The  "249^,^4.' 
bcft  Account  I  have  had  of  the:  way  of  ufmg  them,  was  from  Dr.  Brown,  J'b-  '^^^ 
^ho  lived  in  ^tEa^- Indies  fome  time  ;  he  fays,  they  rub  or  grate  them  on  "'  ^^  * 
ehe  Bottom  of  a  fmall  earthen  Balbn,  wherein  is  contained  fome  Water  v  this    . 
Water  and  Powder  is  put  into  a  large  Quantity  of  muddy  or  foul  Water, 
which  is  by  this  clarified.  I 

'    XXVIII.  Upon  viewing  the  bunchy  Fafciculus  of  Flowers  of  the  7V|^«j  rbetrutk. 

Birao^  or  as  fome  call  it  Caropus,  and  tailing  its  Grape  with  the  Kernel  or  ob-  tu^w*^*^* 

longSeed,,and  comparing  them  with  the  Deicripuons  of  the  Amomum  by  Botar  Philippine 

nifts,  I  am  fully  pcrfuaded  that  the  Tugusi%  the  real  Jmomumoi  Diofcorides.  ^c.Game^ii, 
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The  TugHs  is  a  Plant  fome  Cubits  fomedmes  high,  with  a  Leaf  like  Ae 
Plant  Tagiacj  or  Bagonghonque^  except  that  on  its  under  fide,  it  is  oovered 
vfiih  a  very  fine  Down  ;  befides  it  is  niore  veiny,  longer  and  Tweeter  fmellcd. 
At  the  Root  of  the  Plant,  or  the  Trunk  of  the  Stalk,  from  the  Pith  erf*  the 
leavy  Stalk,  there  buds  out,  more  like  a  Bunch  of  Grapes  than  of  the  Flcnrers 
of  the  Amomum^  a  Fafciculus  of  Leaves  of  about  fix  Inches  long,  adorned  widi 
very  red  Flowers,  which  are  followed  by  the  Grapes  (hooting  out  into  a  loog- 
ifli  Neck,  with  a  fwcet  thin  Skin,  whence  being  devoured  for  the  moft  parr, 
together  with  the  Seed,  by  Mice  and  Birds,  it  can  only  be  gathered  in  very 
fmall  Quantity.  Wherefore  Virgil  feems  to  infinuate  that  it  was  formerly  very 
rare,  when  he  fays  that.  The  JJfyrian  Amomum  ihall  grow  common  in  the 
Fields. 

Thefe  Grapes  contain  commonly  five  or  fuc  reddifh,  oblong,  unequai,  aro- 
matick  Grains^  or  Kernels^  lefs  acrid  than  Amitfong^  and  more  fhigcanc  than 
<he  Cubebs  of  the  Shops  5  of  which  the  Jewijh  Girls  at  Caropiy  ulc  to  make 
Necklaces  and  Bracelets,  ftringing  them  upon  a  Thread,  either  by  themfelves, 
or  together  with  Pearls  and  Corel.  Some  make  them  of  thefe  and  the  Seed 
of  Abelmofcby  which  they  call  Maricom ;  fome  of  the  Seeds  of  Gramd^  with 
them  Tight  \  fome  with  thofe  of  the  Red-Cane^  with  them  called  Tica^icus^ 
fome  with  the  Saffron-Pea^  which  they  call  Saga  ;  as  likewife  with  the  Seeds  of 
Amomonti  Bodiang  ;  and  thofe  of  Cardamoms^  But  the  Grains  of  the  Ti^iv 
they  wear  about  their  Necks  upon  Accout  of  their  grateful  Smell ;  sm 
Experience  has  likewife  taught  them  that  thefe  Grains  are  a  Prelenradve 
againfl:  infectious  Air,  and  cure  the  Bite  or  Sdng  of  the  Scobpendria^  being 
chewed  and  laid  upon  the  Wound.  The  Root  is  like  that  of  the  faghc  or 
Sweet'Canej  infipid,  white  within,  and  externally  covered  with  reddim,  fub- 
4xlorous  Films  like  thofe  of  Onions.  I  had  it  wrote  to  me  from  Bvrai^a^ 
that  from  the  Tops  of  the  Stalks,  there  grows  another  Kind  of  Fruit  wtuch 
is  not  aromatick ;  but  this  I  never  faw.  The  Indian  Indians  afiirmed  the 
fame  to  me  •,  but  I  imagme  they  were  deceived,  and  hadprcrfnbly  taken  the 
Plant  Tacbae  (Tagbac)  for  the  Tugus. 

It  is  brought  into  Boronga,  and  the  Head  of  Pyrana  from  other  Places  of 
the  Iflands  Samara  and  LeyU.  And  I  do  not  doubt  but  it  is  found  likewife  in 
Luzmay  efpedally  in  the  Depths  of'  the  Torrents  of  Silanhm. 
J^otCy  The  recent  tender  Buds  of  the  Flowers  of  the  Tupu^  in  fome  Mea- 
fare  repnfent  the  falfe  Amomum  of  Garcia^  refembling  the  Doves-Foot.  But 
that  nothing  might  be  wanting,  I  fend  you  together  with  this,  a  Figure  of 
the  Plant ;  and  fome  People  will  obje^^,  that  a  Chefnut  has  as  much  the  Re- 
femblance  of  an  £^,  as  the  Leaves  of  the  Tugus  have  with  thofe  of  the 
PomegranaUj  which  I  willingly  grant  them.  But  whatever  Diofcorides  and 
PUnf  have  faid  of  the  Amomum^  is  only  to  be  underftood  in  my  Opinion, 
of  the  flowery  Bunch  of  Grapes  of  the  Tugus  turged  with  Seed  %  for  they 
were  not  acquainted  with  the  whole  Plant  itfelf.  For  the  Tugus  haa  a  Stalk 
about  a  Span  high,  more  or  lefs ;  of  a  reddifii  Wood,  or  woody  Subftanc^ 
with  little  leaves  and  Flowers  like  thofe  of  the  Pme^mate^  rolling  thcm^ 
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felves  up  in  the  Form  dP  a  Bunch  of  Grapes^  or  according  to  Barlb.  Merula^  , 

its  Fruit  is  like  a  Bunch  of  Grapes,  with  Seeds  like  fofiall  Grapes,  the  outer 
Covering  very  aromatick  and  pungent  to  the  Tafte,  of  a  heating,  aftringsnt, 
and  drying  Quality,  with  the  other  Marks  of  the  true  Amomum^  the  Plant, 
•8  on  carefully  examining  it,  refembling  Dcves-Fpoi  in  its  Figure,  J(^.  Monrg 
Benis^  fays  the  Amommn  comes  from  Turcomama^  a  Province  of  Armenia. 

XXIX.  There  is  an  Herb  called  AbmeUa  by  the  Inhabitants  of  Geyhit^  9W  aintU 
vluch  of  late  is  become  very  famous  for  theUitoniriptick  Quality  affigntid  ij/j%^ 
to  it.  Whether  it  is  found  any  where  elfe  I  do  not  know,  but  I  ream)  it  hoooo,  «/' 
when  I  had  the  overfeeing  of  the  Phyfick  Garden  at  Amfterdam.  It  iks^  M7.f.3<?f 
forth  Flowers  from  the  Tops  of  its  Stalk  like  the  CbryfantbemumCitraj^u  wi$b 

ibi  high  Stalk  and  the  Orarige  Flowers^  Par.  Bat.  Its  Seed  is  forked,  arid  the 
Stalks  (quare,  covered  with  a  prickly  kind  of  Down  like  that  of  the  Nettle, 
or  dead  Nettle ;  whence  it  plainly  appears,  that  it  ought  to  be  referred  to  a 
Species  of  Henip^  vrhich  Cijalpinus  calls  forked,  and  after  him  Toumef^rti 
and  perhaps  not  improperly,  to  the  Indian  Utbontriptick  Hemp^  or  Bidens 
with  the  Leaf  like  the  dead  Nettle. 

XXX.  I.  fbe  Nux  Pepita^  or  St.  Ignatius* s  Bean^  is  about  theBigncfs  of    *'"*'^- 
a  Nutmeg,  and  triangular.    This  Fruit  is  very  much  efteemed  in  the  Pbilip-  £Sw^*"^' 
pine  Iflands,  for  the  Cure  of  many  Diftempers.  ^°si^ 

2.1.  This  Fruit  has  the  Vertues  of  that  Metal  which  we  call  Tumbaga^, ».  3^"*^' 
compofed  of  that  which  is  called  Ilingo ;  it  \fi  good  againft  Cramps  and  in-  ttwht^ 
ft&oi  Blafts,  and  againft  that  Kind  of  Spafm  which  we  call  Sotan.  ^         ^^ 

2.  It  is  good  for  brining  up  any  Kind  of  Poifon,  if  the  Rafpings  of  it 
are  drank  in  fomething  cold,  as  alio  againft  the  Bites  of  venemous  Creatures, 
if  they  are  applied  to  the  Wound. 

3.  It  is  likewife  of  Service  in  Spafms  of  any  particular  part,  if  you  apply 
the  Rafpings  of  it  to  the  Part  affeded. 

4.  Thefe  Rafpings  likewife  ftop  a  Bleedbg,  applied  to  any  Wound,  and 
laft  Year,  vis:.  1692,  being  given  to  a  Woman  to  drink  for  a  violent  Flood- 
xng,  (he  was  cured  of  that  Complaint. 

5.  It  alfo  cures  Fevers ;  for  I  was  prefent  the  fame  Year,  when  it  was 
given  to  a  Child  to  drink  who  was  ill  of  a  violent  Fever,  and  iounediacejy 
after  the  Difeafe  went  off. 

6.  It  affifts  Women  in  Labour,  fo  as  to  render  the  Birth  moce  eafy  and 
expeditious. 

7.  I  come  at  laft  to  bdk  of  it  from  daily  Experience.  And  it  is  of  fur- 
prifing  EfEcacy  in  every  Repletion  and  Crudity  of  the  Stomach,  as  alio 
in  a  Dyfentery  and  troublefome  Tenefmus. 

The  Fanent  may  divide  each  Nut  into  three  Parts,  and  when  he  finds  ho 
has  need  of  it,  let  him  hold  one  of  them  in  bis  Mouth  for  a  Quarter  or  . 
Half  an  Hour,  and  fwallow  his  Spitde,  and  afterwards  let  him  drink  two  or 
three  Ounces  of  cold  "Water,  and  vou  will  fee  its  Effefts. 

Or^  Let  him  take  a  Fragment  or  the  hardeft  fhelly  Part  of  it,  and  into 
the  Hollow  of  that  pour  a  little  cold  Water,  rub  the  Fruit  in  it,  and  put 
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by  the  Water  in  a  proper  Vcffd  wkh  fbmt  Ra^ing$  \  kt  ij^s  be  repealed 
three  or  four  TiEdes^  till  he  has  two  Ounces  ot  that  Concodioa  ^u\d  the 
Ijotioa  of  tlie  teftaceous  Fr^tnent  and  the  Nut.  or  Grain  of  the  Shrub,  and 
thm  let  faim  pour  this  off  and  drink  iu 

'.  Jlfi^.  If  the  Nut  is  divided  iiKx>  Pieced,  rubbed  with  OA  (efpeciaJIy  d 
Olives)  and  the  Oil  is  drank,  applied  to  Wounds,  or  rubbed  upon  Lanbi 
that  are  taken  with  Cramps,  it  is  medicinal  as  above. 
^T:m»       3.  Cat^ltrngay^  which  others  call  Camara^  is  i  Plant  bearkig  the  latxtNux 
oim«Hi>fi^  y^^i^^  Qf  SerOpion^  and  cKmbs  winding  up  upon  the  highcft  Trees.    The 
L  \r    Trunk  is  woody,  light,  porous,  fbmettmes  as  thick  as  one's  Ajm,  and  its 
pfg.104.,  g^^j^  jg  tQugh,  thick,  and  of  an  Alh*Colour.    Its  Leaves  are  larfte,  ftringy^ 
letter,  and  alm<^  like  the  htdian  Leaf.  The  Flower  is  like  that  ofthe  Bslaui 
ftincy  followed  by  a  Fruk  lai^  than  a  Melon,  with  a  vei^  fine  mttr  Sloo, 
ihining,  fmooth,  and  of  the  Colour  of  Aiabafter,  under  which  there  is  a 
Kind  of  Shell  as  it  were,  of  a  ftrong  Subftance«;    Within  this  Shdl  is  con- 
tained a  yellow,  foft,  bitteri/h  Pulp,  like  that  of  the  Fruit  Mat^g^  in  which 
Ke  the  Nuas  Vomica  of  Sera^Uy  frequently  to  the  Number  of  twency-fdur^ 
which  when  recent,  glitter  with  a  Silver  Down»  a  Uttle  iefs  than  Acorns,  but 
unequal  and  varioufly  fhaped.    Thefe  the  Indians  call  Ifagur^  and  Matmodg^ 
that  is  viftorious ;  the  Spaniards  the  Kernels^  or  Prpita  of  Bjfayas^  or  Qf^^ 
logan^  ^nd  others  St.  Ignatiufs  Beans.    Whe6  dried,  they  are  aboBt  the  Size 
of  a  Filberd,   or  rather  a  little  iarger,  knotty,  very  hard,  diaphanous,  and 
as  it  were  homy,  of  a  bitM^r  Ta&  than  the  Seed  of  the  Citron,  between 
f,  a  white  and  a  blue  Colour,  as  S^rapion  Ukewife  obferVes, 

There  are  a  great  many,  I  do  not  know  from  what  Principle^  who  put 
the  Nut  Jfagur  into  a  Bag  of  the  Frtkit  Salag-Jalagy  and  hang  k  ab6\)t  their 
Nedts ;  and  by  this  Means  thef  imagine  they  are  preferved  Ixom  all  Poifon^ 
Plague,  Contagion,  Magick  Incantations,  and  Phdters,  efpeciaUy  from  that 
Poifon  which  they  call  Septum^  and  which  they  fyy  only  kills  by  puffing  up 
the  Body,  and  even  from  the  Devil  himfelf.      . 

This  Cb.  Miralhs  affirms  iniiis  CoUe&ions,  faybg  that  they  have  not  only 
a  Vertue  of  driving  away  Difeaies,  but  alfo  of  jrefifting  evil  ^iiita  in  «  ^cial 
Manner  *,  for  by  thefe  Nuts  the  Magi^  called  Barangiy  are  diftusbed,  dif- 
quieted,  and  moft  heartily  fweated,  as  if  they  were  engaged  in  tome  hard 
Taflc  ftdl  of  Dangers  and  Difficulties :  Which  he  adds,,  he  had  leasned  by 
Experience ;  and  befides,  had  it  affirmed  by  others  who  had  feen  it,  and  whofe 
Word  he  could  very  well  rely  upra.  Whence  he  fiafpeAs  that  thtkBarangCt 
or  mifchievous  Simplers,  are  in  Compact  with  the  Devil :  EfpeciaUy  as  it  is  re? 
ported,  that  thofe  wicked  S^Iicians,  oblige  tbofe  who  want  to  be  inflruded 
in  (he  Knowledge  of  Simples,  to  put  to  Death  the  nigheft  of  their  Relations. 

There  are  fome  who  fay,  that  AUnius  Lopez  in  Gmguan^  and  Peitr  Orial^ 
ind  others,'  being  provided  with  this  Nut  beforehand,  were  thereby  preiervcd 
from  the  abovementk)ned  Soptmn^  or  blowing  up  by  Poifon,  with  which  the 
makvolent  Indians  kill  thofe  they  have  a  Spite  at«  They  take,  as  is  COHH 
xnonly  faid,  the  Poifons  of  the  aborementioned  HerljUift^  which  they  ajr9 
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ntty  finniliar  with*  and  put  them  in  one  Side,  of  the  Moutht  und  in  tbe 
other  Cheek  C^nirayerias^  as  they  call  them,  that  is  Antidotes,  to  prevent 
their  being^poifoned.  Thefe  Things  being  held  in  the  Mouth  artfully,  and  with 
a  diabolical  Dexterity,  they  breathe  upon  their  £ncmies,  or  thbfc  they  hate, 
with  a  poifonous  Breath  like  Serpents,  whereby  they  arc  imnoediately  ftruck 
down  to  the  Ground,  arid  die,  unlefs  prevented  by  this  Remedy  which  they 
have  found  out,  viz.  the  Nut,  They  add  too,  that  if  any  -one  carries  this  NuiI 
about  with  him,  the  Pcrfon  who  offers  to  infed  him  with  his  poifonous 
'Breath  will  fuffer,  as  happened  to  the  Indian  that  in  a  Shew,  of  Friend- 
fhip,  attempted  treacheroiffly  to  take  away  the  Life  of  Alexius  Lopez^ 
who  chanced  accidentally  to  haVe  his  Nut  about  him;  which  firft  gave  Oc- 
cafion  to  the  Spaniards  to  obferve  the  Vcrtue  and  Efficacy  of  I/a^ur.  But 
how  Ifagur  naturally,  as  fome  will  have  it,  can  repel  the  Vcrtue  of  a  Poifon 
aAing  at  a  Dlftance,  I  leave  others  to  judge. 

I  once  gave  a  Scruple  of  the  Powder  of  If^ur  to  Vincentius  Olzina^  who 
was  of  a  melancholick  Conilitution,  and  trolled  with  Indigeftion,  a  Diar- 
rha^a,  frequent  Vomitings,  (bur  Belchings,  and  a  great  deal  of  Wind.  He 
had  no  fooner  takeh  it  than  ht  was  feized  with  an  univerfal  Tremor,  which 
continued  for  three  Hours,  together  with  an  Itching,  and  terrible  convulfive 
Twitching,  fo  diat  he  could  not  ftand,  but  they  were  ftill  more  violent  and 
troublefome  in  bis  Jaws,  fo  as  to  force  him  to  a  Kind  of  Laugh*  The 
Pulfe  in  the  mean  while  fufFered  no  Alteration,  he  had  no  Vomiting,  nor 
any  fubfequent  bad  Symptoms  \  and  afterwards  be  found  himfelf  fomewhat 
relieved  by  it, 

Johannes  Ofeta  fufFered  the  fame  Kind  of  Tremor,  and  fpafmatick  Con- 
vulfions  as  Vincentius  Olzina^  together  with  a  greiat  Tightnefs  in  the  Thorax» 
Giddincfs,  Faintiftinefs,  and  cold  Sweats.  This  Man  who  was  of  a  melan- 
cholick,  hippifh  Conftitution,  and  very  cefirous  of  Health,  had  fwallowcd  an 
entire  Nut  frelh  taken  out.  I  relieved  him  by  giving  him  Oxymel  and  Oil 
in  warm  Water,  which  made  him  throw  up  a  great  deal  of  vifcid  Phkgm 
together  with  thie  Fragments  of  the  Nut. 

Joacbinus  Jffim^  after  taking  a  third  Part  of  ^  Nut,  was  ill  upwards  of 
three  Hours  of.  the  fame  Complaint  with  V:  Olzina^  and  Jobanner  Ofeta. 
But  befides  the  Contrgftions  and  involuntary  Motions  ht  fek  a  Scnfe  of 
Crawling,  efpecially  about  his  H€ad.  Laftly,  A.  Varaona^  A.  GiraUy  and 
Qthcrs,  fufFered  the  fame  Symptoms  from  the  fame  Caufe. 

But  the  comrnon  People  exhibit  the  Nut  J/2jf«r  indifferently  in  every  Com-^ 
plaint,  without' any  Regard  either  to  the  Time,  Difeafe,  Age,  or  even  the 
Dofe  ;  and  they  tell  a  great  many  wonderful  Things  of  it,. extolling  its  good 
Succefs,  and  concealing  the  bad  :  And  there  is  no  doubt,  but  fometimes  from 
fuch  a  violent  Irritation  of  the  animal  Spirits,  and  Alteration  of  the  Hu- 
mours, occafioned  by  this  Nut,  fome  morbid,  heterogeneous  Particles  muft 
be  purged  off.  And  thus  the  Humours  being  reflored  to  a  better  Crafis, 
the  Health  will  be  reftored. 

The  common  ,Way  of  uGng  it  is  by  fteeping  it  whole  for  a  little  while 
in  hot  Water  till  it  becomes  bit£?r,  and  then  giving  the  Infufion.    Some 
I  ^ "'  give 
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give  a  fmall  Quantity  of  the  Powder  in  Subftancc.  Some  make  the  Patient 
mllow  one  or  two  little  Bits  of  tt  i  and  ibme  hang  a  whole  Nut,  by  way  of  a 
Chvm,  about  the  Neck. 

For  the  moft  Part  it  occafions  Vomitings,  and  fotnetimes  it  puiges;  on 
the  Spaniards  it  alrnofl:  alw^s  caufes  fpafmodick  convulfive  Motion^  but  not 
on  the  Indians.  By  way  or  Antidote  againft  Poifon,  and  in  inordinate  Tu-»  ' 
itiults  of  the  Spirits,  it  is  to  be  taken  whenever  the  Qife  requires  it.  But  in 
otlier  Accidents  or  Difeafes,  it  is  beft  in  the  Morning  when  the.  Stomach  is 
empty  -,  unlefs  it.  is  ^vcn  by  Way  of  a  Vomit,  and  then  it  does  better  an 
Hour  or  two  after  eating,  to  the  Quantity  of  ten  Grains,  mixed  with  fome 
other  gentle  Emetick. 

There  are  many  who  carry  a  whole  Nut  about  with  them,  and  affirm  (I  re- 
fer you  to  the  Authors  for  the  Truth  of  it)  that  it  prefervcs  them  from  the 
Plague,  Magick  Incantations,  Philters,  Septum,  or  the  Breath  taunted  with 
vencmous  Herbs,  as  alfo  from  I  don't  know  what  Contagion  of  the  Air, 
which  tht  Spaniards  call  Malaire^  and  Pafmus^  that  is  being  dunned,  and 
the  Indians  Sautan  (from  which  they  fay  they  arc  likewife  prefervttl  by 
black  Coral,  the  Hoof  of  the  Rhinoceros,  Dumbaga,  Ingo,  and  the  Shell  of 
the  Tortoife  -,)  but  it  feems  rather  to  be  a  kind  of  Catakpfy ;  for  when  they 
are  felzed  with  it  they  fall  down  as  if  ilruck  with  a  violent  Pannick,  deprived 
of  their  Senfes  and  Speech,  they  are  ftupified,  and  fi^uently  grow  ftiff,  as  if 
they  were  really  dead  5  but  by  a  revulfory,  and  cruel  Scourging  of  their  Legs 
and  Arms,  whereby  the  Blood  is  collefted  there,  and  then  evacuated  by  Sa- 
hfications,  they  are  brought  to  themfelves  and  cured. 

F.  de  la  ZarTM  informs  us,  that  a  Piece  of  the  Nut,  or  a  litde  of  die 
Rafpings  of  it,  is  very  good  againft  the  Bite  of  the  Viper  Bafvi  (a  Kind 
of  Canker-worm,  hairy  and  noxious,  producing  a  violent  Itching  to  the 
Touch)  or  of  other  venemous  Animals  \  or  apphed  to  a  Wdund  by  an  Ar* 
row,  or  any  other  poifoned  Inftrument,  adhering  to  it  like  the  Snake-Stone, 
and  extrafting  the  Poifon.  Others  recommend  the  Powder  in  an  Haemor* 
rage  of  the  Nofe,  and  to  ftop  a  Bleeding  from  a  Wound/ 

In  the  Malviento^  Malaire^  Sautan^  and  Pafmus  (a  Kind  of  Catalef0) 
Siufor^  Jp^kxyy  Palfj^  Lethargy^  Epikp^^^  Jjibma^  obftinate  and  fuffbcating 
Catarrh^  Tootb-acb^  and  odier  Defluxions^  a  little  Bit  muft  be  put  upon  the 
Tongue,  to  increafe  the  Difcharges  of  Saliva ;  for  by  this  Means  the  Head 
being  purged  of  a  Quantity  of  vifcid  Phlegm,  the  Patients  very  often  find 
themfelves  relieved,  and  frequently  at  the  Point  of  Death,  if  I  may  fay  fo, 
are  recovered. 

The  Powder,  Infufion,  or  Oil  below  defcribed,  is  very  much  commended 
in  Tertian  and  Quartan  Agues.  When  there  is  Danger  from  Poilbn,  or  the 
abovementiond  Soptum  Buyaffo  (that  is  Bitfo^  or  Betele,  a  deadly  Compofidon, 
niade  with  the  Seeds  I  imagine  of  the  Thorn- Apple,  or  fomc  liich  Narco- 
tick,  which  if  it  does  not  kill  the  Perfon,  nukes  him  dull,  confuled,  ftupid, 
torpid,  and  as  it  were  ilunned :)  I  fay,  fuch  as  have  fwaUowed  or  chewed 
this  XTompofition,  I  have  known  cured  by  this  Oil,  as  alfo  where  there  was  a 
Suipicion  of  having  eat  the  noxious  Botek  Sardine. 
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I  have  iikewife  found  it  efficacious  in  pronaoting  Urine,  the  Menfes,  and 
Lochia  when  they  were  fupprefled,  in  facilitating  difficult  Births,  bringing 
away  the  Secundines,  expelling  a  dead  Child,  and  Worms.  They  gave  ic 
befides  in  Cholicks,  Indigeftions,  Crudity  of  the  Stomach  and  a  bad  Con- 
coftion.  Diarrhoea,  Tenefmus,  and  Obftru&ion  of  the  Liver,  and  Spleeiv 
as  alio  in  all  the  Difeafes  abovementioned. 

Kit  the  Oil  of  Ifagur  prepared  fimply  by  Infufion  is  a  m#ft  efficacious 
Emetick  and  cures  the  lame  Complaints  with  the  Nut  itfelf.  I  was  told  by  a 
Perfon  of  great  Veracity,  that  at  the  Prefence  of  the  Magician  Barang  it 
effervefced  and  came  running  out  of  the  Veflel.  The  fame  Thing  is  affirmed 
by  other  Authors. 

Others  agsun  in  order  to  make  this  Oil  more  efficacious,  compofe  it  of 
Ifagur  J  Tamial  de  Garigaraj  Tamtal  de  Sangil^  Tatnial  de  Bomei^  Salag-falag^ 
Canuefa^  MamtngaU  JUagao^  Salibuthut^  ^mbalifay^  Marhar  Molavin^  Bo-^ 
rogOmgon^  Palyaccan^  Panambacj  Pancoro^  Nolalajfon^  Bagatapon^  Oringun^ 
and  other  Things :  This  is  commonly  called  Jazaiie  de  Tat^al^  viz.  from  the 
Emetick  Bark  Manammtofig  i  it  purges  violendy  both  upwards  and  down* 
wards,  and  its  Dofe  is  nom  one  Ounce  to  two. 

The  lignum  SanSum  of  iMo  is  a  good  Succedaneum  for  Guajacum ;  far- 
ther it  helps  the  Concoftion,  and  excites  the  languid  Appetite.  N.  B.  It 
cannot  be  given  to  pr^;nant  Women  but  it  occafions  Abortion. 

ne  Snake  Wood  ofManm^al^  and  the  Decoftion,  is  good  againft  all  Pot- 
ions, and  the  Bites  of  venemous  Animals.  It  is  fetnifick  and  Anti-Afthma- 
tick,  opening  inveterate  Obftrudions,  and  r^ftoring  a  loft  Appetite.  It  cures 
a  Jaundice  in  eight  Days  taken  in  the  Morning.  It  expels  Worms,  and  mi- 
tigates cholick  Pains.  A  Deco£tion  of  two  Ounces  of  it,  ufually  gives 
five  Stools* 

^be  Vomiting  Both  Mananangta^^  is  given  in  Powder,  from  one  Scruple  to 
four.  It  purges  off  pituitous,  vifod,  and  bilous  Humours,  both  by  Vomit 
and  Stool ;  and  hence  it  is  of  great  Service  in  Fevers,  Repletion  of  the  Sto- 
mach, or  a  Turgency  of  vifcid  Humours,  Cachexy  and  Dropfy.  It  is  more 
cffeAual  againft  Poifons,  and  for  bringing  away  Worms  than  the  DecoOion 
of  MdnmigaL 

4.  There  is  a  Bean  called  St.Jgnaiius^Sy  which  is  lately  come  into  Vogue.  BfDr.nd^ 
It  is  called  Iikewife  Ifagur^  Faba  di  Si.  Nicolas^  and  de  Cava  Lmga.  It  is  a  !?' ^^7*  ^ 
very  bitter  Seed,  having  no  Refemblance  of  a  Bean,  as  you  may  fee  from 
the  Seed  itfdf.  It  is  principally  uied  for  promoting  Sweats,  and  curing  of 
Fevers  i  as  alfo  in  Loofeneifes,  Bloody-Fluxes,  Cholick  Pains,  Convulfions, 
and  the  Epilepfy ;  and  externally  for  the  Itch.  Its  alexipharmick  Virtues  are 
aUb  very  much  extolled.  It  comes  from  the  Philippine^  as  they  are  called, 
and  the  neighbouring  Iflands.  Its  Species  is  not  known ;  only  I  have  been 
informed  by  D.Rafaele  de  Roa  Hi^anoj  a  very  learned  Man,  who  lived  long 
in  thofe  Iflands,  that  it  is  a  Plant  of  the  convolvulous  Kind  dimbing  up  upon 
the  higheft  Trees,  and  bearing  Fruit  about  the  Size  of  a  Pomgranate,  in 
which  are  a  great  many  Seeds^  from  which  falling  off  new  Plants  fpring  up. 

z  XXXI. 
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cbivfio  XXXf.  I  had  three  Mry  Cherry-TreeSt  planted  in  a  rich  Mould,  ^uc& 

X^tSi    **y  ^^  •  South  Wail,  ihadcd  from  the  Suti  by  a  high  BiiUdii^  tUl  the  begin* 

^itL%  by  Bing  QiM^cb\  when  being  high,  and(hining  fomewhat  ficttoe}y  uponthenti, 

Mmet''i..  ti«i?fuitcoiifl:Rntly  witherU    But  this  Year,  1665*  the  Seafon  being  v^. 

f'  ♦ss '  *  hot  and  dry,  I  barred  the  Roots  of  one  of  them,  by  making  %  Hok  about  \u 

and  watered' It  every  Morning  aikd  Evening  with  about  a  GaUsn  of  Water, 

for  about  a  Fortnight  before  the  Cherries  came  to  RedneTs;  and  the  Fnik 

was  full  and  good.     The  other  two  Trees,  left  without  (his  ordeHng^  Jiad 

moll  of  their  Fruit  withered,  haviog  only  Skins  and  Stones...  Then  I  made 

4  Hole  round  about  one  of  the  other  Trees,  and  fed  it  with  Water  daily,  as 

the  former :  In  a  Week's  time,  thofe^  that  were  quite-withered  fell  off,  and  the 

left  that  were  not  fo,  grew  and  increafed  exceedingly  \  the  other  Tree,  that 

was  not  ufed  after  this  manner,  had  not  iany  of  its  Fruit  come  to  Ftrfisdiofu 

j5^^      XXXII.  I  have  lately  found  the  Sorhus  Pyriformis  of  LobeUus^  xxS^rbus 

BjMr^m.  ?Tcctra  of  jB^«fe>i«j[,  growing  wild  in  a  Foreft  of  fVorcefierfiin.   It  rcfcmblcs 

1 97s''  '^^  ^^^  Omus  or  ^icken  Tree  i  only  the  Ornus  bears  the  Flower  *ui  Ftwt  at  the 

End,  thb  on  the  fides  of  the  Branch :  Next  the  Sun,  the  Fruk  hadi  a  dark  red 

BIu(h ;  and  it  is  about  the  bignefs  of  a  fmall  Juneting  Pear.    In  SepL  it  is  ib 

rough  as  to  be  ready  to  ftrangle  one :   But  i>eing  then  gath««d,  and  kepc 

till  OSlober^  they  eat  as  well  as  any  Medlar. 

£>...•  ih.      2.  Perhaps  a  Verjuice  made  of  this  Fruit,  either  ground  with  Crabs,  of 

^979•       Grapes,  or  if  plentiful,  alone,  would,  being  kept 'for  fometimc»   prove  xioe 

of  the  beft  Acid^AJiringem  Sauces^  that  Nature  affords. 

^^«^   ^     XXXIII.  The  laft  Autumn  I  met  with  a  double  Pearj  one  part  girowingr 
n'Xi^f.  '  over,  and  being  fixt  in  the  other ;   not  unlike  an  Acorn  in  its  Cup :  From 
♦7®*        .  the  Edges  of  the  lower  Pear  there  grew  up  5  Leaves  of  various  Magnitude, 
at  diftances  alnf)oft  equal  from  each  other.    The  Jargeft  of  them  was  <me 
Inch  long,  half  an  Inch  broad  ;  as  large  again  as  the  fmalleft  Leaf.    Thefe 
Leaves  grow  out  of  the  Skin  pf  the  lower  Pear^  and  had  no  Fibres  rifing  fix>m 
the  carnous  part  of  it.    One  of  the  Leaves,  the  largcft  of  them,  had  a  Fibre 
of  the  bignefs  of  a  fmalT  Hair,  *  continued  from  the  place  where  the  Leaf  li/es 
down,  juft  within  the  Skin  and  loofe  from  it,  to  the  Pedunculus.    The  outer 
Coat  of  the  Pedunculus  was  continued  to  the  Skin  of  the  ]pwer  Peat^  and 
this  Skin  to  that  of  the  upper  Pear.    The  inner  Fibres  of  the  Peduncdus  fga 
thro'  the  lower  up  into  the  upper  Pear^  and  difperic  themfclves  in  iu     The 
upper  Part  was  twice  as  big  as  the  lower,   and  l»d  feveral  Kernels  in  it,,  buc 
the  lower  none  at  all.  '    .       .    . . 

J^gjfng'^'  XXXIV.  I  have  planted  here  {m Virginia)  looooM^lierry-Trees^  and 
T^^TIn  ^°P^  within  2  or  3  Years,  to  reap  good  Silk  off  them.  I  ha\5C  planted  thcat 
v^ihjhr  in  a  way  unufual  here,  which  advances  them  two  or  three  Years  growth^  ia 
U^^I'il.  ^^^P^^  of  their  being  fown  in  Seed.  I  intend  likcwife  to.  plant  them  all, 
ftox.  as 
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as  if  they  were  Currants  or  Goofe-herriesy  fo  thick  as  Hedges;  By  this  way 
of  planting  them  in  Hedges  they  will  he  always  young  tender  Plants  j  and  • 
confequcntly  will  be  eaHIy  cut  in  great  quantities  with  a  pair  of  Garden  Scif- 
iars ;  wh^eby  on^  Man  may  gather  as  m^ny  of  them,  as  otherwife,  wheit 
they  are  planted  in  Trees  at  diftance,  4  Feribns  can  do.  But  Perhaps  it  may 
be  a  better  way  to  fow  fome  Acres  with  Midberrj-SttA^  and  to  cut  it  with  9f 
Scydie,  and  ever  to  keep  it  under. 

XXXV.  The  vulgar  Hulbandman  (without  the  Expences,  Curiofity,^,^^;^^ 
Care,  or  Trouble  of  grafting)  may  propagate  the  Qmet  Myles  by  the  knot-'f^'/peJ^ 
td  Branches  alone,  ip  Ground  that  dcferves  not  to  be  called  fertile  ;  as  they  ^jf^^^ 
do  in  the  Rye-Land,  and  Gorfty  Ground  in  fFdUs :  And  the  Cyder  made  of  iif»«r;  By 
the  Fruit,  which,  when  perfcdly  ripe,  hath  a  peculiar  Fragrancy,  is  deli- f ^;.^;^i'. 
cately  agreeable  to  tender  Palates,  till  the  heat  of  Ji^'does  too  often  alter 
the  Cafe. 

There  Is  a  Summer  Apple  called  French  Cpmtl^  early  ripe,  and  very  richly 
full  of  a  moft  pleafing  Liquw,  which  I  dare  extd  for  a  moft  delicious  Be** 
veridge  before  the  ordinary  dme  for  Cyder  comes  in.  *Tis  a  fmall  Tree,  ail 
the  Branches  crifped,  and  curled  full  of  Knots  at  every  tuihing,  and  apt  to 
grow  by  any  Branch  that  is  cut  off  below  the  Knot.  It  profpers  beft  in  a 
good  Mould  better  than  that  of  the  common  Field  %  yet  in  the  dry  Rye^land 
ic  bears  plentifully  every  fecond  Year,  and  when  one  of  thefe  Trees  falls,  the 
next  of  the  fame  Kind  may  have  a  full  Burden.  | 

Some  SqiI  which  doth  hardly  bear  Apples,   does  moft  kindly  bear  Pears  s 
and  there  is  a  great  Variety  of  Pears  to  humour  every  Palate.    In  the  Con- , 
fines  between  IVorcefter  and  Hereford^  from  Powick  to  Bcjbury^  the  Bare-land' 
Pe^r  grows  in  the  common  arable  Field.    That,  and  fome  other  Pears  of 
uncenain  Names,  in  Powick  do  yield  a  very  ftrong  and  long  lafting  Liquor. 
Th^Hcrfe  Peafs^  as  there  they  call  them,  the  white  and  red  of  leveral  Kinds 
yield  abundance  Qf  pleafaat  liquor.     The  Ailets^  gr/cac  and  litde,  wild  and 
gentle,  the  Untm-Pear^  LullanhPearj  SquafihPear^  have  their  peculiar  Ex^ 
cellencies  for  Liquor,  and  fome  of  them  ror  the  largcncfe  of  the  Tree  ;  yield- 
ing conilantly  forpe  Hogfheads  of  Liquor  every  Year.  i 
Where  the  Soil  hath  been  tried  and  fbuod  kindefl  for  Apples,  it  is  the 
iureft  Way  to  pl^  Pears  alteroadvely  \  and  where  the  Liquor  of  Pears  is 
weak,  or  ie&  lafting,  this  may  be  helped  by  a  gentle  Mixture  of  Crabs,  or 
of  the  hariheft  Apples,  to  humour  all  Palates,  and  for  a  help  to  the  Stomach, 
the  Mixture  being  made  in  the  time  of  grinduig  the  Fruit  together.    And 
thus,  when  the  better  Soil  is  too  fhallow  for  Apples,  but  receives  Pears  kindly 
at  a  greater  depth,  a  Hedge-row  of  Crabs,  or  wild  auftere  Apples,  raifed 
on  the  Mour>ds,  and  ripening  in  the  iaoie  Seafion,  will  by  well  ordering  it, 
afibrd  fuch  a  perfect:  Remedy,  that  judioous  Palates  may  be  deceived,  and 
take  it  for  the  beft  Cyi^^  Sir  W.  S.  recommends  the  Hamlin*  Jfpk  of  Devon 
for  Qfder  equal  to  the  bcft,  if  not  excelling. 
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Ani^Nwuf     XXXVI.  Take  a  piece  of  the  Root  of  an  Apple- tree  or  Pear-tree,  6fr. 
"iruirrut,  about  fix  Inches  long,  and  Tongue-graft  a  Graft  of  an  Apple  or  Pear  into* 
hj  Mr.um-  the  Root.    The  Way  of  Tongue-grafting,  is,  to  cut  the  Root  floping  about 
^  6067.'     one  Inch,  and  the  Graft  floping  in  like  manner  one  Inch  ;  cutting  both  ve- 
ry fmooth  :    Then  cleave  the  Root  and  the  Graft  likewife  about  one  Inch, 
and  enter  them  into  one  another,    that  the  Sap  of  the  Graft  may  join-  to  the 
Sap  of  the  Root,   as  much  as  you  can.      Lap  the  jointed  Place  about  with  a^ 
little  Hemp  or  Flax-hurds  j    fet  the  Root  fo  grafted  into  the  Ground  about 
ten  or  twelve  Inches  deep,  fo  as  the  Joint  may  be  covered  at  leaft  four  Inches 
under  the  Earth,  that  it  may  not  be  bared  ac  any  time,   but  kept  moift  by* 
the  Earth. 

The  Root  you  graft  i^n,  muft  not  be  lefs  than  your  Graft  %  it  is  no  In- 
convenience if  it  is  bigger:  But  it  is  the  beft  that  the  Root  and  die  Graft  be- 
of  the  fame  bignefs. 

About  a^  Years  fince  I  fowed  a  Bed  of  Apple^Kemek  in  March^  the  Spring 
following  I  plucked  up  40  of  thcfe  Seedlings,  grown  to  the  thicknefs  of  a  fair 
Graft  \  I  grafted  them  in  this  manner  of  Tongue-grafting,  and  planted  thenr 
again.  They  all  grew,  and-  4  of  them  bore  Fruit  to  Perfedion  that  Year ;  fo 
that  in  a  Year  and  half,  from  an  Apple-Kernel  I  had  ripe  Fruit.  Some  of  tbele 
Trees  will  now  bear  two  Quarters  of  Apples  upon  a  Tree ;  and  are  bigger 
than  moil  of  thofe  Trees  among  which  they  (band,  which  coft  la  d.  the  Tree 
when  thcfe  were  Kernels. 

I  conceive  that  Plumbs,  Cherries,  Apricocks,.  Peaches,  aad  all  ibrts  of 
Fruit-Trees  may  be  thus  rsufed.. 

TVM^itf.  XXXVII.  I.  I  never  begin  to  plant  ^V(dentini?'%  Day ;  and  I  approve 
^^^t^  of  late  Planting  before  early  ;  the  Cold  in  the  Winter  kills  more  than  the 
j«f.Rjiccd,  Drought  in  Snmmen  We  impute  it  indeed  to  the  Drought,  becaufe  they 
^io.p.110.  j^^gujflj  until  Summer,  and  then  die:  But  they  receive  the  fatal  Strdceby. 
the  Cold  in  Winter. 

For  either  we  uke  our  Stocks  out  of  Woods  or  out  of  Nurfcric^;  in  either 
Place  they  lie  warm,  and  if  you  tranfplant  them  in  OBober^  you  eipofe  thenr 
on  a  fudden  to  an  open  Air,   and  adventure  diem,  being  weak^  to  a  long; 
and  perhaps  cold  Winter,  which  they  cannot  bear.  Add  hereunto,  that  I  can 
relieve  them  againft  the  Drought,  by  watering  arid  covering  the  Ground, 
to  keep  it  cool:  But  there  is  no  Fence  againft  the  Froffe^  which  anany  times 
gets  into  the  Roots,  and  kills,  fo  that  they  never  fpring  ;   or  if  they  do, 
yet  purlingly,  and  die  in  the  Spring ;  or  if  they  furvive,  as  many  do,  yet  come 
on  very  (lowly  and  pitifully.     For  the  Bark  does  doave  tx>  the  Wood  by  rea- 
fon  of  the  Cold,  which  dries  and  cfings  chem  together,  that,  like  a  Hide-> 
bound  Horfe,   they  will  not  admit  the  Sap  which  the  Root  would  fend  up  ^ 
and  other  Suckers  grow  out  of  the  Earth ;  and  the  Trees  growdry,  and  turn 
red  :  All  which  difcovers  the  Obftrui^ion  in  the  receiving  the  Sap^    which 
would  come  from  the  Rooty  and  then  we  are  forced  to  fcoreaod  loofen  the 

Bark,, 


Bark,  «s  We  <am.  Now  on  the  other  fide,  if  the  Summer  proves  moift,  the 
Danger  and  Fear  of  late  Setting  is  over,  and  they  will  thrive  and  come  for- 
ward amain  ;  if  othcrwifc,  I  fcldom  fee  but  they  always  keep  green  and  frefh, 
being  mwntained  in  Life  and  Verdure  by  the  Sap  they  receive  in  the  begin- 
ning of  the  Spring,  before  they  be  tranfplanted. 

This  therefore  1  do  (which  I  fubmit  to  better  Judgments  and  Experience  5) 
In  the  dead  of  Winter,  I  prune  and  cut  the  Tree  I  intend  to  tranfplant,  as  I 
would  have  it  be,  to  the  end  to  lofe  nothing  of  its  Strength  when  I  tranfplant. 
Then  I  fuflFer  it  to  abide  untouched  by  the  Spade  till  Vakntineh  Day,  and  then 
remove  it  after  it  hath  taken  in  fomewhat  of  the  Spring.  I  am  very  careful  to 
preferve  and  fct  the  Roots  as  large  as  I  may  ;  fuppofing  the  larger  Root,  the 
more  Strength  and  Sap  it  contains,  and  fo  will  advance  the  more  the  growth  of 
the  Tree ;  fince  every  thiiig  grows  in  Proportion  to  the  Root  beneath.  But 
I  have  heard  from  fome  Planters,  who  had  Es^rience  therein,  that  Roots  cut 
fliort  do  beft,  as  fending  forth  new  Roots,  which  draw  Sap  and  Nourifliment 
beft.  And  we  fee  that  MayUs  fet  on  Slips,  that  have  no  Roots,  come  to  a  Tree 
fooneft ;  and  I  have  oft  obferved,  that  a  Moyle  tranfplanted  after  it  hath  taken 
Root,  does  not  live  fo  ceruinly,  or  thrive  fo  well,  as  a  Slip  newly  fet. 

2.  Dr.  Laurembergs  a  Pcrfon  of  much  Experience,  agreeth  with  Mr.  Reed,  syDr.j. 
that  Plants  which  cannot  well  bear  the  hardfhip  of  the  "Winter,  Ihould  be  ^J^'/'* 
tranfplanted  in  the  Spring :  but  thatfuch  as  are  able  to  bear  the  Extremity  of  ' 
a  cold  Winter,  Ihould  be  tranfplanted  in  Autumn.    In  this  he  only  differs  that 
he  faith,  Pomaj  Pyra^  Cera/a  vulgaria^  Coryli^Oxyacantbi^  Prundj  ^c.  facile  Laafmb.de 
frigusferunt^  6f  Atitumno  tranfplantari  opiim  fuccejfu  folent ;  and  then  for  the  "7;.^^^^ 
Sj>ring,  he  refers  Juglandes^  Per/tea^  Abricoca^  aliquot  Ceraforum  genus.     And 
I  think,  wJicre  he  wrote  and  praftifed,  it  is  as  cold  a  Country  as  England.    I 
ihali  only  add,  that  it  is  an  oU  Et^lifh  and  IFel/b  Proverb,  concerning  Ap- 
ples, Pears,  and  the  Hawthorn  Quick,  Oaks,  ^c.    Set  them  at  AUhallontide, 
and  command  ibem  to  profper  \  fet  them  after  Candlemas,  and  intreat  tbem 
iogrow. 

XXXVIII.  It  is  to  be  noted.  That  the  Btoffoms  of  Fruit-Tr«es  do  not  Bhfim  d, 
forthwith  difcovcr  the  Blaftj  for  an  old  experienced  Countryman  having  2^{*J5L. 
once  given  rae  DOtkx:  of  a  blafty  Noon  (it  being  then  fultry  Weather  and  ^as^i 
fomewhat  gloomy  with  the  Thicknefs  of  Exhalations,  almoft  like  a  very  ^^?^j^ 
thk:k  Mift)  within  a  Day  or  twQ  after  fliewed  the  Proof  upon  the  Cherry-   '  '*  **  ^ 
Bloflbms,  then  flagging,  but  not  much  altering  their  Colour  till  two  Days 

moFe  were  paft. 

XXXIX.  I.  I  do  coHMncnd  for  the  advancing  of  Cyder  in  Richnefi,  both   c,d^  ^ 
for  Tafte  and  Colour,  anew  Cafk,  provided  it  be  made  of  Timber  very  well  ^.«-*erf, 
feafoned ;  othcrwifc  it  may  fpoil  it  utterly,    I  have  often  tried  it,  and  found  "•7*^^'***'* 
that  fort  of  Coik  tx>  improve  the  Cyder. 

The  beft  Qfder  1  ever  had,  wasRedftreak  grafted  upon  a  Gennet  Moyle- 

{fcock«    For,  as  thofe  Kinds  do  beft  agree,  and  the  Treea  fo  grafted  feldom 
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canker  (as  do  the  old  Redftreak  upon  a  Crah-Aock)  fo  the  Fruit  is  ht  mcxt 

ingenious  and  milder ;   and  being  ripe,  both  rich  and  large,  and  good  to 

eat ;  and  the   Cyder  is  more  fmooth,  and  abates  in  Strength  and  Harflinefs 

of  that  on  the  Crab ;  and  needs  lefs  of  mellowing  before  making  ;  the  Stock 

in  Degree  altering  and  reclaiming  the  Nature  of  the  Fruit.     For,  as  an 

Apple  doth  beft  grafted  on  a  Crab^  which  gives  Acrimony  and  Quickncfs  to 

the  Fruit,  fo  a  Crab  (and  a  Redftreak  is  no  other)  grafted  on  an  Apple,  le- 

ceiveth  thence  Gendenefs  and  Softnefs,  and  Largenefs,  and  an  excellent  Alby 

to  the  Sharpnefs,  and  (as  Mr.  Ev^n  calls  it)  the  Wickednefs  of  the  Fruit. 

An  ixuttent      2.  A  Compofition  of  the  Juices  of  good  Cyder- Apples  and  Mulberries 

^t{'Zi  produceth  the  beft  tafted  and  moft  curioufly  cotoured  Liquor,  that  ttwrny  ever 

Mu/Aerriet,  faw  or  tafted. 

hy  Mr,  Sam. 

%7,p.  501.'      XL.  I  have  lately  fcen  a  pretty  and  plearanlCukure  of  Vines^  at  the  Hoafi^ 

rimi^iyMr.  of  a  Gentleman,  who  makes  very  good  IVbite-Witte  of  his  owii  Grapes.    He 

J-  '^^*^P^*^^'  lets  V  Ines  afcend  by  one  fingle  Stem  to  the  Eavies  of  his  Houfe  (cutting  off  alJ 

*^^*^*  °'  *  the  luxuriant  Brandies,  by  the  way)  then  gives  them  liberty  to  fpreftd  upon 

the  Tiles,  all  over  one  Side  of  the  Roof  of  his  Houfe.    Thus  he  fumiihes  hts 

Dwelling- Houfe,  and  many  Out-Houfes  ;  by  which  means  the  Vkies  are  no 

Hindrance  to  his  other  Wall-Fruit,  and  the  Rays  of  the  Sun  being  alidoft 

dire<a  upon  the  Vines,  he  hath  riper,  fweeter  and  greater  Plenty  of  Giapes^ 

than  when  their  Vines  arc  placed  as  Wall-Fruit. 

r^mah       XLI.  At  Frontignac^  they  let  the  Grapes  grow  half  dry  upon  the  Vine, 

^^f^By  and  as  foon  as  they  are  gathered,  they  tread  and  prefs  them  immediately,  and 

M.deMar-  tum  Up  the  Ltquor,  without  letting  it  ftand  and  work  in  the  Fat^  the  Lee 

tcj,^».y8./>.  ^^ygjjg  j^-g  Goodnefs.  Thus  is  made  the  true  genuine  Mu/cadine^  without  mix-  ' 

ing  any  other  Sort  of  Grapes  with  it.     Lately  a  certain  Perfon  thought  fit  to 

pafs  White- Wine  of  another  Kind  upon  the  Hufks  (which  are  wont  to  be  caft 

away)  of  the  Mufcadine  Grapes  :  And  hath  made  in  this  Manner  an  eskcelknt 

Wine,  which  hath  the  Tafte  of  Mufcadine^^  and  is  more  pieafing  to  fome, 

nor  is  fo  heady,  as  the  franc  or  true  MufcasUne. 

Tbetraj      XLIL  they  take  two  great  Caflcs,  within  each  of  which  they  put  at  the 
vt^^^h  bottom  a  Trevet,  which  muft  be  one  Foot  high,  and  as  large  as  the  Large- 
France  i  By  ncfs  of  the  Calk  permits.     Upon  this  Trevet  they  put  Vtne-Twigs  \   where- 
P? 2002.  ^''  on  they  lay  a  Subftarrce  called  Rape,  with  which  they  fill  both  Veffcls,  within 
half  a  Foot  from  the  Top.     This  Rape  is  nothing  elfe  but  the  Wood  or 
Stalks  of  the  Clufters  of  Grapes  dried  and  freed  from  the  Grapes.  The  Trevet 
and  the  Vine-Branches  are  put  at  the  Bottom  of  the  Calks,  only  to  keep  -the 
llape  from  the  ScttKng  at  bottom.    It  is  this  Rape  which  alone  heats  and  i(mr% 
rive  Wine.     The  two  Veffels  being  almoft  quite  filkd  with  the  Rape,  one  of 
them  is  filled  up  with  Wine,  and  the  other  only  half  full  for  the  time  j  and 
every  Pay  they  draw  by  a  Cock  half  the  Wine  that  is  in  the  foil  Veffel>tbere- 
*  wkh 
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irlth  quite  »  fill  up  the  other  that  is  but  half  full ;  obfemng  interchangeable 
Turns  of  filling  and  unfilling  the  Vcflcls.  Ordinarily,  at  the  end  of  2  or  j 
DayS)  the  half-filled  Veffel  b^ins  to  heat,  and  this  Heat  augments  for  fcyeral 
Days  fuccefflyely,  continuing  to  do  fo  rill  the  Vinegar  is  perfcftly  made  ; 
and  the  Workmen  know,  that  the  Vinegar  is  made  by  the  ceafing  of  the 
Heat.  In  Summer  it  is  a  Work  of  15  Days:  In  Winter  it  proceeds  more 
flowly  s  and  that  according  to  the  Degree  of  Cold  Weather. 

When  the  Weather  is  hottcft,  the  Wine  muft  be  drawn  tincc  a  Day,  to 
put  it  out  of  one  Veffel  into  the  other.  It  is  only  the  half  filled  Calk  that 
heatS)  and  as  foon  as  you  have  done  filling  up,  its  Heat  is  choaked  and  flop- 
ped for  the  Time,  and  the  other  Calk,  which  is  unfilled,  begins  to  heat. 

The  ftill  Veffel  is  quite  open  at  the  Top  ^  but  a  wooden  Cover  is  put  ofii 
the  Veffel  that  is  but  half-ftril. 

The  beft  Wine  makes  the  beft  Vinegar  \  but  yet  they  make  good  Vinegar 
fX  Wine  that  is  turned. 

The  Wine  in  changing  leaves  a  certain  Greafe,  which  ftidcs  partly  to  the 
Sides  of  the  Ctflk  (afidthat  tliey  take  Care  to  do  clean  away)  and  partly  to  the: 
Rape ;  fo  thtft  tf  they  cleanfe  not  the  Rap:  from  it,  almoft  every  Year  once,» 
the  Wine  turns  mo  a  whirifli  Liquor,  which  is  neither  Wine  nor  Vimgar. 

At  the  time  when  they  pour  the  Wine  out  of  one  Veffel  iwto  another.  Scum 
»rtftth  on  Ae  Tojf)  of  the  Vcflbl,  which  muft  be  taken  carefully  away. 

In  the  Calks,  which  have  never  ferre<l  fw  this  purpofe  before,,  the  Vinegar 
is  made  more  flowly,  than  in  fuch  as  have  been  ufed  already. 

The  Rape,  as  foon  as  it  is  fepanated  from  the  Grapes  (which  fs  done  iw-  ib.  f.  2C044 
Inediatcly  after  Vintage)  is  carefully  put  up  inBarrels>  left  iirakt  Air 5  with- 
but  which  it  would  heat  itlelf  and  be  fpoiled. 

There  is  no  other  Way  of  keeping  the  Rape  that  hath  once  ferved  already, 
than  to  drown  it ;  that  is  to  fay,  to  fill  the  Veffel  wherein  it  is  with  Wine  or 
Vinegar.  Rape  will  ferve  a  Year,  more  or  Icfe,  provided  care  be  taken  of 
cleaning  every  Morning,  with  a  piece  of  Linen,  the  Grcafc  that  is  on  the  Sides 
cS  the  Veffel  ;  and  with  a  little  Broom,  that  which  fwims  on  the  top  of  the 
Liiquor.  The  Rape  may  be  freed  from  its  Greafe  with  Water,  rubbing  it  betyveen 
one's  Hands.  No  body  that  I  know  hath  hitherto  examined  what  this  Greafe  is^ 

I  have  been  lately  informed,  that  there  have  been  Merchants  here,  who  made 
Vinegar  with  Phlegm  of  Wine,  remaining  after  the  Jqua  Viia  is  extraded 
from  it. 

XLIII.  A  Provincial  at  Paris  pretends  to  keep  Orange-Trees  in  that  Town  Ormige 
•all  the  Winter  long  without  any  Fire,  tho*  they  remain  in  the  Earth,  and  not  Tj^'if^* 
be  put  in  Cafes  or  Boxes.     This  is  thought  to  be  effected  by  a  peculiar  fort  of 
IDung  ufed  for  that  Purpofe,  and  wrought  deep  into  the  Ground.  omhdivi^ 

Ami  Frmtt 

XLIV.  We  have  Orange-Trees  at  Florence  XhdX  bear  a  Fruit  which  is  Citron  ^^^^ 
Oft  one  Side,  and  Orange  on  the  other.  They  have  not  been  bfought  hither  out  ««>5  n.i^. 
-of  other  Countries,  and  they  are  now  much  propagated  by  Engrafting.         S/^r.-ib, 
'     '  2. 
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^.  Av^ry  mgenious  £ii^//}^  Gentleman  aiTerts  that  himfelf  not  only  had 
Teen  but  bought  of  them  jIn.  1660,  in  Paris^  whither  they  had  been  fcntby 
Ge»aa  Merchants  ;  and  that  on  fome  Trees  he  had  found  an  Orange  on  one 
Branch,  and  a  Lemon  on  another  Branch,  as  alfo  (confonant  to  the  Flcrentim 
Information)  one  and  the  fame  Fruit  half  Orange  and  half  Lemon  i  and  fome- 
limes  'three  quarters  of  one  kind,  and  one  of  the  other, 
ay?tt.  Nt-      3.  About  thirty  Years  fincc  a  Tree  was  firft  met  with  in  a  Grove  near  Fl(h 
^'^,3,  "*V^«<;^  having  an  Orange  Stock,  which  it  feems  was  fo  grafted  upon,  that  thence 
.it  became  in  its  Branches,  Leaves,  Flowers  and  Fruit,  three-formed  ;  ibme 
iemulating  Orange,  fome  Lemons  or  Citron,  fome  partaking  of  t)0th  Forms  in 
one.     And  particularly  as  to  the  Fruit,  fome  of  this  Tree  are  mere  Oranges, 
yet  fome  of  them  of  an  oblong  Shape  like  Lemons,  fome  round  like  common 
Oranga,  fome  between  both :  Others  tafte  like  genuine  Oranges,  others  have 
-an  Orange  Shell,  but  a  Lemon  Pulp.    Moll  are  of  a  very  ftrong  Scent,  and 
a  Shell  of  a  very  bitter  Tafte.    But  then  the  fame  Tree  bears  aUo  a  kiiid  of 
>a  Citron- Lemon^  yet  not  fo  many  as  of  the  former  kind.  And  not  oidy  fo,  but 
•it  produces  alfo  a  Fruit,  that  is  in  one  both  Lemon,  Citron  and  Orange  -,  fb 
as  you  may  fee  outwardly  two  forts  of  Fruit  reprefented  in  one  Piece ;  one, 
Citron*Lemon,  the  other  Orange.  But  this  Fruit  is  fo  diverlified,  that  fome  of 
ithem  are  half  Citron-Lemm,  half  Orange ;  others  have  two- thirds  of  Citron- 
Lemon  And  one  of  Orange,  others  the  contrary :  And  of  all  thefe,  ibme  arc 
^blongy  ibme  round,  fome  bunchy,  fomefmooth,  fomerugged^  Ibme  final!, 
ibme  of  the  bignefs  of  two  Pound  Weight.    Their  Flefh  is  fo  diftinguiihed, 
ithat  where  the  Orange  Pulp  ^nds,  that  of  Lemon  begins ;  and  on  the  contrary. 
Again^  the  Orange  Pulp  is  narrower  than  that  of  Lemon ;  but  this  is  tenderer 
ithan  that,  not  fo  agreeable  to  the  Tafte,  as  the  genuine  fingle  Fruit.    They 
3iave^ther*ionc,  or  very  few,  or  empty  Seeds :  Nature,  it  feems,  fincc  this 
Tree  is  of  the  Infidtious  Kind,  nor  can  be  repaired  or  propagated  by  Seed,  is 
snot  at  all  foUicitous  in  the  Generation  of  them. 

The  firft  Original  of  this  Tree  was  by  iiKKulating  Orange  upon  a  Citron- 
Lemon  Stock,  fo  that  by  the  Marriage  of  thefe  Trees,  repeated  for  many 
Years,  it  was  come  to  pafs,  that  by  theclofenels  of  the  Inoculadon,  where- 
by in  length  of  time  the  mixed  Nature  of  both  Trees  was  grown  together, 
vhich  the  different  Juices,  permeating  the  common  Fibres,  had  for  a  long 
jdme  nouriihed,  there  emerged  at  length  a  Germm  or  Graft,  perfedly  retain- 
ing the  Nature  and  Species  of  both ;  into  whofe  different  Branches  when 
fometimes  one,  fometimes  both  Kinds  of  Juices  did  pais,  it  produced  on  one 
of  thofe  Branches  a  mere  Orange,  on  another  a  Citron-Lemon,  on  a  third 
a  Citron-Lemon-Orange,  and  even  fometimes  upon  one  and  the  fame  Branch, 
all  the  three  forts  of  this  Fruit  together. 

MJieeami      XLV.  Mr.  EJw.  Cfyve  (and  he  is  the  firft)  who  brought  a  dried  Brandt 
%^^^s^'  of  the  Coffee-Shrub  A.  A.  from  Mecba  in  Arabia  Felix^  gives  this  Account  of 
>^j-HSk»p*  \u  This  3ranch  was  taken  off  a  Tree  7  or  8  Foot  high,  it  about  5  Foot  long 
***^  *^'  ^*  and  covered  with  a  grey  ahnoft  fmoodx  Bark,    The  Wood  is  white,  and  the 
^       -       ■ -  Pith 
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l^tth  not  very  large,  the  Twigs  are  covered  with  a  dark- coloured  very  fihootfi^ 
Bark,  and  rife  oppofitc  to  one  another  by  Pairs,  ftanding  crofi  to  one  ano- 
ther, coming  out  of  oppofite  Sides  of  the  Branch,  or  the  two  Pairs  next  to 
one  another,  cutting  each  other  at  Right  Angles.  After  the  fame  manner -Rf?.i%f^ 
fbuid  the  Leaves  on  the  Twigs,  as  the  Twigs  on  the  Branches,  at  fometimes 
an  Inch,  and  fometimes  two  Inches  diftance,  each  Pair  of  Leaves  from  the 
other  one.  The  Leaves  have  i  Inch  Foot-Stalks,  being  about  four  Inches 
long,  and  two  broad  in  the  Middle  where  broadeft ;  whence  they  decreafc  to 
both  Extremes,  ending  in  a  Point.  They  are  fmooth,  whole,  and  without 
any  Incifures  on  their  Edges,  fomewhat  like  the  Leaves  on  a  Bay.  The  Fruit 
comes  ex  Mis  Foliorumj  hanging  or  fticking  to  the  Twig  by  4.  Inch  long  String* 
or  Foot-Stalks  ^  and  fometimes  one,  two  or  more,  at  the  fame  Place. 

Thcfe  SBrubj  are  planted  in  Arabia  Ftlixy  called  Jaman^  tvtry  where  in 
a  rich  Ground  or  Mould,  in  great  Plenty,  and  are  watered  in  times  of 
Drought  as  other  cultivated  Vegetables  there,  by  artificial  Channels  from 
Rivers  cut  on  purpofe  to  nourifli  them  ;  and  after  three,  four  or  more  Years 
bearing,  the  Inhabitants  are  forced  to  plant  new  SbrubSy  becaufe  the  old  ones: 
become  not  fo  fruitful  after  that  time.  They  dry  them  in  the  Sun,  and  af- 
(erwards^  take  off  the  outward  Hufk  of  the  Berries  by  means  of  Hand^MiUs, 
as  thef  do  here  the  Hjufks  of  feveral  forts  of  Grain,  to  fit  them  for  Ufe : 
And  the  Arabians^]^  Summer  Hpats,,ufe  thcfe  Huflcs,  roafted  after  the  man- 
ner of  Coflfee-Berries^  efteeming  the  Drink  more  cooling,,  it  being  fourilh  to: 
the  Tafte. 

A.  A.  Reprefcnts  the  Shrub j.  wherein  is  obfervable  the  manner  of  its « 
Branching^  and  of  the  growing  of  the  Leaves  and  Fruit.  B^ieathmr 

aaaa.  The  Fruit,  growing  two,  three,  or  more  at  a  Place  on  the  Twgs.  ^^^"^ 

B.  One  of  the  Leaves,  of  its  natural  bignels^ 
C  The  Fruit,  of  the  true  Size  and  Figure; 

£.  The  Fruit,  with  the  Hulk  on. 

€.  The  Fruit,  with  the  outward  Hufk  taken  offL 

i.  u  The  Berry,  with,  both  Hufks  taken  off. 

XLVl  I  cannot  learn  the  Ufe  of  any  part  of  the  Coffee^Shrub'  excepr  the^ 
Berries ;  of  which,  boiled  in  Water,  a  Drink  is  made,   and  drank  much  4j,^J**^' 
among  the  Arabians  and  7urks.    Perhaps  it  was  then-  Succedaneum  for  Wine,  ftrl&j. 
which  Mabomel  had  prohibited :  For  by  its.aftual  Heat  it  refrefhes  the  Weary,  J^"!!**^', 
and  does  feveral  other  Services,  as  Wine  that  afts  by  a  potential  Heat.  **^  ^^"** 

It  has  not  beeit  in  Ufe  (as  Mr^.T^vernier  tells  us)  much  above  120  Years. 
However  the  Ufe  of  it  quickly  became  general,  and  that  made  it  a  Trade 
in  great  Towns.  Into  the  publick  Coffee-Houfes  they  would  come  by  Hun- 
dreds, and  among  them.  Strangers  ivould  venture,  where  they  learned  the 
Cuftom,  and  carried  it  into  their  own  Countries.  Qne  Mr.  R^al^  an  Engr 
Ujb  Merchant^  whom  I  knew,  found  a  Coffe-Houfe  at  Leghorn  in  1651. 
The  next  Year  Mi.  Denier  Edwards^  a  Merchant  from  SmjfmOj  brought  into 
England  ZrGrcek^^x^zxil  oXkA  PafquayiQ  make  his  Coffee :  So^that  it  is  likely; 

that 
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tliat  this  Merchant  was  the  firft  who  ufed  it  in  England^  (though  I  am  inform- 
ed that  the  famous  Dr.  Harvey  did  frequently  ufe  it)  as  his  Servant  Pafyua^ 
whona  he  thought  Bt  to  fct  up,  was  the  firft  Coffee-Man. 

The  beft  CofFee-Berry  is  what  is  large  and  plump,  with  a  greenifh  Caft, 
and  having  on  the  thin  Parts  a  Tranfparcncy  ;  the  other  has  a  yellowiih  Caft, 
and  is  more  opaque  ^  but  when  ihey  are  roaftcd,  it  is  hard  to  diftinguiih. 

I  put  foroe  Berries  into  a  Gla(s  of  Water  about  a  Week  fince,  to  f^  if  they 
will  fprout ;  but  as  yet  there  is  no  appearance,  although  they  are  tolerably 
fwellcd,  and  look  white  and  bright. 

I  have  made  a  Decoftion  of  them,  which  has  made  them  (hoot. 

The  common  Way  of  preparing  the  Berry  for  the  Drink-Coffee,  is  roaftiog 
it  in  a  Tin  Cylindrical  Box  full  of  Holes,  through  the  Middle  of  which  ruas 
3,  Spit ;  under  this  a  Semicircular  Hearth,  wherein  is  made  a  large  Charcoal 
Fire :  By  the  help  of  a  Jack,  the  Spit  turns  fwift,  and  fo  it  roafts,  being 
now  and  then  taken  up  to  be  (haken«  When  the  Oil  arifes,  and  it  is  grown* 
of  a  dark-brown  Colour,  it  is  emptied  into  two  Receivers,  made  with  large 
Hoops»  whole  Bottoms  are  Iron  Plates,  thefe  (hut  into :  and  there  the  Coffee 
is  well  ihaken,  and  left  till  almoft  cold,  and  if  it  looks  bright,  oily,  and 
ihining,  k  is  a  fign  it  is  well  done. 

Of  this,  when  frefh,  if  an  Ounce  be  ground,  and  boiled  in  ibmcdiiog 
more  than  a  Quart  of  Water,  till  it  be  fully  impregnated  with  the  finlParti- 
^cs  of  the  CoSfee,  and  the  reft  is  grown  fo  ponderous,  that  it  will  fubfidc, 
and  leave  the  Liquor  clear  and  of  a  reddifh  Colour,  it  will  mtke  about  a 
Quart  of  very  good  Coffee. 

TThe  beft  way  of  keeping  the  Berries  when  roafted,  is  in  fome  warm  Place, 
where  it  may  not  be  fuffered  to  imbibe  any  Moifture,  which  will  pall  it, 
and  take  off  its  Brifknefs  of  Tafte.  'Tis  beft  to  grind  it  as  ufed  ;  canrept  it 
be  rannn'd  into  a  Tin-pot»  well  covered  and  kept  dry,  and  thea  I  believe  it 
will  keep  good  a  Month. 

There  will  fwim  upon  the  Coffee  an  Oil,  which  tht  Turkifi  great  Coffcfr 
Drink^^  witl  take  in  great  Plenty,  if  they  can  get  it.  When  the  Coffee  has 
ftood  ibme  time  to  cool,  the  grois  Parts  will  fubfide,  the  Bri(kne&  will  be 
gone,  and  it  will  grow  flat,  and  almoft  clear  again. 

I  fent  to  the  Chymift  i  Pound  of  clean  Coffee,  i  Pound  of  hulked  Hoifc- 
Beans,  and  i  Pound  of  picked  Wheat ;  and  I  received  back. 


Coffee. 

Horje-beans. 

H^bmt. 

%     3    9 
Spirit  net.    VI.  VI.   o 
Oil              II.  IV.  II. 
Cap.  Mart.    V.  HI.    o 

VI.    I.'  o   XII. 
I.  III.   o   X. 
V.III.   o      o 

%      3     3 

vnii.  II.  I. 

I.      o  gr.  VI. 
IV.   VI. 

By  this  Account  it  appears,  that  Q>ff.ee  yields  by  DiftiHatbn  in  a  Retwt 

almoft  double  as  muchOil  as  £ahu,  and  almoft  treble  as  oauch  as  Wheac 
^ ._     j^ 
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'  The  Oils  are  very  diick»  but  they  and  the  Spina  have  all  of  them  ill  Sa« 
vours,  as  is  ufiial  f:osi  birnit  Materials* 

By  Spirit  is  meant  the  Phlegm. 

The  (jtpta  mariua  have  no  SmelL  They  have  been  calcined  over  and 
over,  if?ith  all  the  Art  my  Chymift  has ;  but  he  cannot  reduce  thism  to  a  Calx 
or-Afhes,  and  concludes  i!?ere  is  no  Salt  to  be  gotten  from  them. 

From^hat  is  (aid,  I  ate,  that  from  the  common  Drink  called  Coffee^ 
there  is  little  gooc  .  le  from  any  part  but  its  Oil,  becaufe  its  other, 

thin  Parts  ane  evapOiMiiJ  ji.md  its  thick  fubfides  ;  but  its  Oil  I  fuppofe  to 
be  nutridve  qtu^  an  Oa,'  and  warm  piafi  a  Chymical  Oil,  for  all  the  warm 
parts  are  brought  hither  as  to  a  Point,  and  therd3y  it  may  enliven  and  invi- 
gorate fome  heavy  Parts  in  the  fermenutive  Juices,  and  nouriih  weak  Parts 
within,  as  other  Chymical  Oils  do  the  Parts  external  when  rubbed,  but  be- 
ing dilated,  as  it  ulually  is,  I  queftion  whether  it  does  any  more  good  than 
hot  Tea,  hot  Broth,  or  any  thing  elfe  that  is  adtually  hot ;  for  I  bdieve  that 
a<flual  and  potential  Heats  are  much  of  the  fame  Operation. 

It  has  bem  generally  thou^t  to  be  an  Anti-bypnotick^  or  hinderer  of 
Sleep,  which  I  dare  not  gainfay.  Dr.  H^tllis  and  other  learned  Men  having 
declared  it  fo ;  but  now  it  is  Come  into  frequent  Ufe,  the  contrary  is  often 
t^bferved,  although  perhaps  Cuftom,  as  it  does  with  Opium,  alters  its  na« 
cural  Qualities. 

I  am  told,  that  our  three  Kingdoms  fpend  about  loo  Tun  a  Year,  whereof 
England  fpends  about  70  Tun ;  which  at  14  Pounds  a  Tun,  (a  middle  Price- 
now  a-days)  Will  amount  to  20586/.  Sterling :  and  if  it  were  to  be  ail  fold 
in  CofFee-houfes,  it  would  reach  treble,  or  61740  Pounds,  which  at  10 
Founds  a  Head,  will  find  Employment  for  9174  Perfons,  although  I  bdieve 
all  the  People  of  England^  one  with  another,  do  not  fpend  5  Pounds  each. 

Coffee,  when  roafted,  lofes  about  a  4th  part,  then  there  is  fpent  about  gz 
Tun  and  a  half  of  roafted  Coffee,  which  makes  1 17600  Pound,  or  15252800 
Drams,  which,  if  there  be  8  Millions  of  Peofde,  is  not  2  Drams,  or  half  a 
Pint  of  Coffee  a-piecc  for  a  Year. 

Befides  what  we  ufe,  we  fend  a  great  deal  abroad,  and  I  doubt  not,  but 
in  (hort  time,  the  Gain  of  what  we  fend  abroad,  will  pay  the  firft  Coft  of  aU 
i^e  fhali  fpend  at  home }  which  is  one  of  the  bcH  ways  to  make  advantage  of 
foreign  Trade% 

XLVII.  The  Body  ci*  a  Cacao-Tree  is  commonly  about  4  Inches  in  Dia-  «,c«».- 
meter,  5  Foot  in  height,  and  above  12  from  the  Ground  to  the  top  of  the  ^'?l"-^^ 
Tree.    Thcfe  Trees  ate  exceedingly  different  amongft    themfelves;  for''^* 
Ibme  (hoot  up  in  2  or  3  Bodies,  others  in  t>ne.    Their  Leaves  are  many  of 
them  dead,  and  moft  difcoloured,  unlefs  on  very  young  Trees.    We  reckon 
a  bearing  Tree  yields  from  2  to  8  Pound  of  Nuts  a  Year  ^  and  each  Cod  con* 
Cains  from  20  to  30  Nuts.  .      . 

l^be  manner  of  curing  them  is,  to  cut  them  down  when  they  are  ripe,  and 
to  lay  thenci  aofweat  0^4  Days  in  the  Cods,  whick/is  done  by  Jaybg  them 

Vo^,  IL  Q^q  q  q  on 
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on  Heaps.  After  thtd,  they  cut  th^  Cods  and  take  out  the  Nuts;  and  poit 
them  into  a  Trough  covered  with  Planuin-Leaves,  where  they  fweat  a^ 
about  1 6  or  20  Days.  The  Nuts  that  are  in  each  Cod  are  knit  together  by 
certain  Fibres,  and  have  at)out  them  a  white  kind  of  Pulp,  that  is  agjrecable 
to  the  Palate.  By  the  turning  and  fweating,  their  little  Strings  arc  broken, 
and  the  Pulp  is  imbibed  and  mingled  with  the  Subftancc  of  the  Nut.  After 
this,  they  are  put  to  dry  3  or  4  Weeks  in  the  Sun,  and  then  they  become  of 
a  reddilh  dnrk  Colour. 

The  Cods  grow  only  out  of  the  Body,  or  great  Limbs  and  Boughs,  and 
at  the  fame  Place  there  are  Bloflbms,  and  young  and  ripe  Fruit. 

The  greateft  Crop  at  moft  of  our  Cacao  Walks  in  Jamaica^  is  in  Diumkr 
or  January :  But  at  one  of  Col.  Muddiford*%  Walks,  they  bear  moil  in  M^ ;  yet 
it  is  not  above  ^  Miles  from  thofe  Walks,  which  bear  always  in  Dictmb^r  :  But 
thofe  that  bear  then,  have  fome  Fruit  in  May^  as  the  other  have  in  J>uember. 
^  It  is  planted  firll  in  the  Nut,  always  under  flaade.  Some  do  it  under  Caf- 
fave  ;  others,  under  Plantain-Trees,  and  fome  in  the  Woods,  The  Spa- 
niards ufe  a  certain  large  fhady  Plant,  called  by  them  Madre  di  CacaOy  we  on- 
ly the  others.  It  muft  alfo  be  always  Iheltreid  from  the  Norib-Eafi  Winds. 
We  fcldom  tranfplant,  only  where  it  fails,  as  it  doth  many  times  in  open, 
poor,  and  dry  Lands;  for  this  Tree  requires  to  have  a  flat,  moift,  low  Soil, 
which  makes  them  to  be  planted  commonly  by  Rivers,  and  between  Moun- 
tains ;  fo  that  it  ifi  ill  living  where  there  are  good  Cacao- Walks.  In  a  Year's 
time  the  Plant  comes  to  be  4  Foot  high,  and  hath  a  Leaf  fuc  times  as  big  as 
an  old  Tree,  which,  as  the  Plant  grows  bigger,  falls  oflf,  and  leflcr  comes  in 
their  Place. 

The  Trees  are  commonly  planted  at  12  Foot  diftance,  and  at  three  Years 
old,  where  the  Ground  is  good,  and  the  Plant  profperous,  it  begins  to  bear 
a  Kttle ;  and  then  they  cut  down  all,  or  fome  of  the  Shade  \  and  fo  the  Fruit 
increafcs  till  the  loth  or  12th  Year ;  then  the  Tree  is  fuppofcd  to  be  in  its 
Prime.  How  long  it  may  continue  fo,  none  with  us  can  guefs ;  but  it  is  cer- 
tain, tJie  Root  generally  ihoots  out  Suckers,  that  fupply  the  Place  of  the  old 
Stock  when  dead  or  cut  down,  unlefs  when  any  ill  Quality  of  the  Ground  or 
Air  kills  both. 

'Cacao  was  originally  of  thefe  Indies^  and  wild  ;  towards  Maracajo  are  dn 
vers  Spots  of  it  in  the  Mountains ;  and  I  am  informed  the  Portugupu  have 
lately  difcovered  whole  Woods  of  it  up  the  River  Maranon. 

Xhe  Cacaff  pafies  by  Detail  for  Money  in  Ntw^Spain^  and  the  Silver  Countries, 

T*f  jiBiii-  XLVIII.  The  Myrtus  Arboreay  FMs  Laurinis  aromaikaj  Piementay  or  Ja* 
uJ^Dr.  ^^i^^  Pepper-^reCy  has  a  Trunk  as  thick  as  one's  Thigh,  rifinLgflraighc  about 
H.siotn, ».  30  Feet  high,  covered  with  an  extremely  polite  or  fmooth  Skin^  oC  agrey 
J9«.^46».  c^ijjyr,  and  branched  out.  on  every  Hand,  haying  the  Ends  of  its  Twigs 
Pig.id^*  fet  with  Leaves  of  feveral  Sizes  ;  the  largeft  beings  4  or  5  Inches  king,  ajod 
2  or  3  iDraad  in  thie  Middle  white  broadeft,  and  yhen  it  xle^reaib^  to  both 
£xti3eme%  ending  in  a  Poine^  .fi!ruS0tb^  i}m^  Ain|Pi»  ;wi$hout^9py,}A$ii4^c% 
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«F  a  deep  Rreen  Colour,  and  (landing  on  fucblong  Foot^Stalks,  when  hruifed 
very  odbriterous,  And  in  all  things  like  the  leaves  of  a  Bay-Tree.  The  Erfdi^ 
4»f  the  Twigs  are  branched  into  BiAiches  6f  Flowers,  each  Foot-Stalk  fuftatn* 
ing  a  Flower  hiade  up  of  four  herbaceous  or  pale  green  Pitala^  bowed  batk^ 
or  reftedled  downwards,  within  which  are  many  Stamina  of  the  fame  Colour/ 
To  thcfc  follow  a  Bunch  of  crowned  or  umbtlicated  Berries  (the  Crown  being 
madeup  of  four  Foliola  or  fmall  Leaves)  ^hich  are  bigger  when  ripe  than  Jo«* 
})iper*BeiTies,  at  firfl  when  fmall,  greenifh;  but  when  ripe,  they  are  black; 
fmooth  and  fliining ;  containing  in  a  moift,  green,  aromatick  and  biting  Pulp, 
two  large  Jcinij  or  Seeds,  feparated  by  a  Membrane  lying  between  themj 
^ch  whereof  is  an  Hemifphere,  and  both  joined  make  a  Globe  or  Spherical  (ap- 
pearing one)  -/fr/»«j,  whence  Clufius  makes  it  one  Seed  divifible  into  two  Parts. 

It  grows  on  all  the  hilly  Parts  of  the  IQand  of  Jamaica^  but  chiefly  in  the 
North-fide  thereof :  And  wherever  thefe  Trees  grow,  they  are  generally  left 
ftanding  when  other  Trees  are  felled,  and  they  are  fometimes  planted  where 
they  never  grew,  becaufe  of  the  great  Profit  from  -the  cored  Fruit,  fent  m 
great  Quantities  yearly  into  Europe. 

It  flowers  in  June^  Jufyy  Augufi^  but  in  fcveral  Plices  fooncr  or  later, 
according  to  their  fituation  and  d^erent  Seafon  for  Rains  ;  and  after  it  flowers^ 
the  Fruit  foon  ripens ;  but  it  is  to  be  obferved,  that  in  cleared  open  Grounds, 
it  is  fooner  ripe  than. in  thick  Woods.' 

There  is  no  great  Difficulty  in  the  curing,  or  prefcrving  of  this  Fruit  for 
XJfe  \  It  is  for  the  moft  part  done  by  Negroes,  they  climb  the  Trees,  and  pull 
off  the  Twigs  with  the  unripe  green  Fruit,  and  afterwards  carefully  feparate 
the  Fruit  from  the  Twigs,  Leaves,  and  ripe  Berries.  Which  done,  they  ex- 
pofe  them  to  the  Sun,  from  its  fifing  to  fetting,  for  many  Days,  fpreading 
them  thin  on  Clothes,  turning  them  now  and  then,  and  carefully  avoiding  the 
Dews,  vO'hich  are  there  very  great.  By  this  means  they  become  a  little  wrinkled,- 
or  rugous  dry,  and  from  a  green  change  to  a  brown  Colour,  and  then  they  are 
fit  for  the  Market,  being  of  different  Sizes,  but  generally  of  the  bigne&  of 
Black-pepper,  fomething  like  in  Smell  and  Tafte  to  Cloves,  Juniper  Berries, 
Cinnamon  and  Pepper,  or  rather  having  a  peculiar  mixed  Smell,  Ibmewhat  a- 
kin  to  them  all :  Whence  the  Name  of  All-fpice.  The  ripe  Berries  are  very 
carefully  feparated  from  thole  to  be  cured,  becaufe  their  wet  and  plenteous  Pulp 
renders  them  unfit  for  Cure.  Whence  thefe  Berries  always  coming  unripe  dried 
into  Europe^  has  been  the  Occafion  of  the  Naturalifts  thinking  it  to  be  Frt^u 
umbiUcatcficco.  The  more  fragrant  and  fmaller  they  are,  they  are  counted 
the  better. 

This  Fruit  with  Water  diftilled  p^  Vificam^  yields,  a  very. odoriferous  Chy- 
mical  Oil,  finking  to  the  Bottom  of  Water  like  Oil  of  Cloves.  It  may  de- 
fcrvedly  be  counted  the  beft  and  moft  temperate,  mild,  and  innocent  of  com- 
mon Sj^ces  ;  and  fit  to  come  into  greater  Ufe,  and  to  gain  more  Ground  than 
yet  it  hath,  of  the  Eaft^InMa  Commodities  of  this  Kind  -,  almoft  all  of  which 
it  far  llirpafles^  by  promoting  the  Digefiion  of  Meat,  attenuating  tough  Hu-' 
mours,  moderately  heating,  ftrcngthning  the 'Stomach,  cxpcHing  Wind,  doing* 
thoie  friendly  Offices  to  the  Bowels,  as  we  generally  expeA  from  Spices. 

Q^q  q  q  2  It 


It  is  noti^  commonly  (bid  by  Druggifts  for  Carp$£ayamm9  wiuch  I  Aippcfi 
came  from  Hermmdez^  vrho  %9  \%  iHiy  bff  its.  Swctdamwn  \  but  ic  ia  hoc  that 
Fruit,  butfeems  more  fragnmt  and  Jtfs  oftrUigent  and  balfamlckv  Qufiu 
fays^  that  it  takes  away^  if  chewed^  i»  ftinking  Breath  :  Jcbn  Js  Batrrius  tells 
iM»  it  is  one  of  the  Ingredients  in  Chocolate  in  New-Spain :  And  Francifcus 
Vria^  who  brought  it  from  New-Spain  and  gave  it  to  Redi^  faid^  it  was  there 
commended  againfl:  the  Epihpfy  and  Gu$$aferena^  which  he  in  divers  Pei^vis 
tried  but  without  Succefs ;  but  he  ftt  the  fame  time  iay^y  he  thinks  it  a  ^ood 
Stomachick  and  Cephalick  Medicine,  moderately  ^ven. 
Mxptr.NMt.  It  has  been  taken  by  Clufius  for  P//;ry*s  Cariophyllon^  and  by  others  ioxAme^ 
''  '^*'  mum ;  but  it  is. not  likely  that  it  was  known  to  the  Antients,  not  being  ksown 
to  grow  in  the  Eaji^  but  JVeft-Indies.   ' 

k  is  very  likely  that  Hernandez  does  defcribe  this  under  the  Name  of  Ko- 
emu  fete  Piper  Tavafci  i  his  Defcription  agreeing  in  every  thing  but  the 
Flower  ;  which  no  ways  agrees  to  this.  And  perhaps  this  is  the  Tree  which 
Pifo  defcribcs  under  the  Name  of  Anbuiha  Miri. 

^<«ir«M  fir     XLIX.  M.  de  Villermont  has  a  fort  df  Cinnamon^  which  comes  from  Gwr- 
i7^^o%i.  dahtipe^  which  is  white ;  and  another  fort,  which  cotnes  from  Mofapum^ 
which  is  like  that  of  Ceilon^ 

He  has  an  Ear  of  the  fmall  Milium  of  Guinea j  about  lo  Inches  long,  made 
juft  like  the  great  Knob  of  a  Cane  ^  the  Grains  are  no  bigger  than  a  Pin's  Head, 
and  are  very  good  to  eat;  the  Negroes  making  their  finer  Cakes  of  them. 

rktmrd  L.  Arhr  hacciferaj  laurifoliaj  aromatica  FruEfu  viridi  calycuiaio  ramefi^  or 
r^J^Dr.^ii^  Cinnamon  Tree^  commonly  but  falfly  called  Cortex  fVinteranuSy  has  a 
M.sioiB,  •.  Trunk  about  the  Tbickneis  of  one's  Thigh,  rifing  to  about  20  or  30  Foothigb^ 
'^*'^'^^^' having  many  Branches  and  Twigs  hanging  downwards,  making  a  ver^/Come« 
ly  Top.  The  Bark  confifts  of  two  Parts,  one  outward,  and  another  inward. 
Theoutward  Bark  is  as  thin  as  a  milled  Shilling,  of  a  whitifh  aih  or  grey  Co- 
k>ur  with  fome  whiter  Spots  here  and  there  upon  it,  and  feveral  (hallow  Fur- 
rows of  a  darker  Colour  running  varioufly  through  it,  nfiaking  it  rough,  of  sa 
aromatick  Tafte.  The  inward  Bark  is  much  thicker  than  Cinnam&ny  bdog 
as  thick  as  a  milled  Crown  Piece ;  fmooth,  of  a  whiter  Colour  than  the  out- 
ward, of  a  much  more  biting  and  aromatick  Tafte,  ibmething  like  that  of 
Cloves,  and  not  glutinous  like  Cinnamon^  but  dry  and  crumbling  between  the 
Teeth.  The  Leaves  come  out  near  the  Ends  of  the  Twigs,  without  any  Or- 
der, ftandingon  Inch-long  Foot-ftalks^  they  are  e^ch  of  them  2  Inches  long, 
and  I  Inch  broad,  near  the  End  where  bfoadifli  and  roundifii,  being  narrow 
at  the  Beginning,  from  whence  it  augments  in  breadth  to  near  its  End,  of  a 
yellowifli  green  Colour,  ihintng  and  finooth,  without  any  Incifures  about  its 
Edges,  and  ibmewhat  refembUng  the  Leaves  of  Bay,  or  Laurocerafiu.  The 
Ends  of  the  Twigis  are  branched  into  Bunches  of  Flowers,  ftariding  ibmething 
,  like  Uinbels,  each  of  which  has  a  Foot-Stalk,  on  the  Top  of  which  is  a 
Calix,  made  up  of  fome  F^la^  in  which  ftands  five  icarkt  or  puiplc  PeteJa^ 
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ivichin  which  is  a  large  Styhs.    To  thefe  follow  fo  many  caliculati^  Berries^ 
pf  tjiebigDefs  of  a  large  Pea,  roundi(h»  green,  and  containing  within  a  muci- 
!fe^ous  pale-green  thin  Pulp,  four  blac^  ihining  Sceds»  or  Acinic  of  an  ir- . 
fcgular  Figure. 

•  AH  the  Parts  of  the  Tree  when  freih  arc  very  hot,  aroniatick  and  biting 
to  the  Tafte,  fomething  like  Cloves,  which  is  fo  troublefome,  as  fometimes 
to  need  a  Remedy  from  fair  Water. 

It  grows  in  the  Low-Land,  or  Savanna  Woods,  very  frequently  on  each 
Side  of  the  Road  between  Pajfage  Fort  and  the  Town  of  Sti  Jag^  de  la  Vega 
in  Jamaica^  in  Antegoa^  and  other  the  Caribbee  Iflands. 

The  Bark  of  this  Tree  is  what  is  chiefly  in  Ufe,  both  in  the  Plantations 
of  the  Englifi  between  the  Tropicks  in  the  JVeft^  Indies^  and  in  Europe  5  and  is 
without  any  Difficulty  cured,  by  only  cutting  off  the  Bark,  and  letting  it 
dry  in  the  Shade. 

It  is  in  Ufe  in  the  Weji-Indies^  by  the  more  ordinary  fort  of  People,  in 
place  of  all  other  Spices,  being  thought  very  good  to  confume  the  immoderate 
Humidities  of  the  Stomach,  help  Digeftion,  expel  Wind,  6ff. 

It  is  likewife,  as  well  there  as  in  Europe^  thought  a  very  good  Remedy 
againft  the  Scurvy,  and  to  cleanfe  and  envigorate  the  Blood,  being  in  London 
at  Oruggifts  and  Apothecaries  Shops  ufed  for  thofe  Purpofes,  under  the  Name 
of  Coriex  Winteranus^  which  it  is  not,  but  may  very  well  fuppl^  its  Place. 
It  is  in  the  JVeJi-Indies  mixed  and  given  with  Steel,  and  other  Medidnes  \  but 
if  the  Patient  be  any  way  of  a  hot  Conllitutlon,  it  does  more  Harm  than 
Good,  being  very  warm. 

Rsm^  a  Vinous  Spirit  drawn  from  Molejfus^  or  bad  Sugar  fermented  with 
Water,  if  it  be  mixed  with  fume  of  this  Bark,  it  lofes  in  part  its  loathfome 
empyreun^tick  Smell. 

This  Bark,  if  mixed  with  Water,  and  diftilled  per  Vejicamy  jields  an  aro- 
matick  Oil,  linking  to  the  bottom  of  Water  like  Oil  of  Cloves,  with  fome 
fmall  Quantity  of  which  it  being  mixed,  has  fometimes  been  fold  for  true  Oil 
of  Cloves.  Peter  Martyr  mentions  it  under  the  Name  of  Qortex  Cinnammi 
Sap^em^  Gingiberis  Amaritudinemy  (^  Caryqpbilli  fuavem  Odorem  pra  je  ferens. 
Nic.  Mmardes  defcribes  under  the  Name  oif  Ugnum  Aromaticum :  Clufius  calls 
it  Lignum^  feu  potius  Cortex  Aromaticus :  And  I  queftion  not  but  this  is  the 
fame  with  xhit  White  Cinnamon^  or  the  Cane/la  Alba^  in  fome  other  Authors. 
Unfehoteti  in  his  Defcription  of  America^  tranflated  into  French^  gives  an  ac- 
count of  it  under  the  Name  of  Arbre^  ou  les  Pigeons  nicbent :  Dr.  Trapbam  calls 
it  Winter-Bark^  or  Weft-India  Cinnamon-Tree  :  Hernandez  zndJGmenesfiaminga. 
But  it  may  be  doubted  whether  this  be  the  Afcopo  of  Haridt. 

U.  Capt.  Winter^  who  went  out  with  Sir  ir,  Brake^  when  he  went  round  ^^*J? . 
the  Worl4i  at  his  Return  brought  with  him  from  the  Streights  of  Magellan  teran^x  % 
an  aromatick  Bark,  which  had  been  very  helpful  to  thofe  of  his  Ship,  both  ^^^^^^ 
ufed4nftead  of  other  Spices  with  their  Meat,  and  as  a  Medicine  very  powerful 
^i&ixAahj^Sfurvy.  Cliffiue^ from  this  Captwi's  Name,  calls  it  CortexWinteranus, 
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and  the  Tree  Magilknica  Aromatka  Arbor.  •  The  Writer  of  the*  JcKimal  of 
the  Dutch  Ships  chat  went  to  the  Streights  of  Magellan  about  1599,  calk  iff 
•  'Laurojimilis  Arbor ^  licet  procerior^  cortice  Pipcris  modo  acri  tS  mordenti.   And 
Seiald  de  ff^eert,  who  was  there,  fays  that  both  Leares  and  Bark  were  ufcd 
with  their  Meat  and  Mulkles  to  correfl:  them  in  fo  cold  a  Gimate.   Cafpar 
Bauhine  calls  it  Laurifolia  Magellanica  Cortice  acri :  Jobnft&n^  Arbor  iMwri^ 
folia  Magellanica. 
Fiz.iSS.     ^^^  ^^'  ^^^'  ^^^^yM^y  who  came  from  thence  about  2  or  3  Tears  fincc^ 
'  gives  the  beft  account  of  it ;  havmg  brought  with  him  a  Specimen,  or  Sam- 
Fig,i6^.  plQ  of  its  Leaves  and  Flowers  on  the  Twig  and  its  Seed  ;  by  which  I  cannot 
reduce  it  to  any  of  our  Kind  of  Plants  fo  well  as  the  Pericfymenum ;  and  there- 
fore I  fhall  call  it,  tho*  it  differs  in  many  things  from  the  Hcnyjuck/ey  Perrcf^ 
tnenum  return  Foliis  laurinisj  cortice  acri  aromatico. 

He  alTured  me,  that  this  Tree  rofe  to  be  higher  and  larger  than  an  Apple- 
Tree,  fpreading  very  much  both  in  Root  and  Branches :  The  Twigs  had 
on  them  Leaves  of  a  light  green  Colour  on  their  Upper-fide,  (landing  on 
half  Inch  long  Foot- Stalks ;  are  an  Inch  and  half  long,  and  an  Inch  broad  hi 
the  Middle,  where  broadcft,  and  whence  they  decreafe  to  both  Ends,  end- 
ing blunt.  The  Flowers  come,  ex  alts  Foliorum^  ftanding  on  4  Inch  long* 
Stalks;  2  or  3,  or  more  of  them  together,  fomethihg  like  thofe  of  the  Pm- 
dymenum^  each  of  them  are  Milk-white  Pentapetalousy  and  fmell  like  JeiTa- 
minc ;  to  which  fucceeds  an  oval  Berry,  made  up  of  2  or  3  or  more  Aiini^ 
or  little  Berries,  ftanding  together  on  the  fame  common  Foot-ftalk  of  a  light 
green  Colour,  with  fome  black  Spots :  And  in  thefe  Berries  are  contained 
feveral  black  aromatick  Seeds,  fomething  like  the  Stones  in  Grapes. 

It  grows  in  the  Middle  of  the  Streights  of  Magellan  vtvf  plentifully. 

The  Leaves  of  this  Tree  were  ufed  with  other  Herbs,  by  Mr.  Handji/ide 
for  Fomentations  in  feveral  Cafes,  with  very  good  Succefs  •,  but  he  admired 
moft  the  Ufe  of  the  Bark  inwardly,  boiling  half  a  Drachm  of  it  with  feme 
Carminative  Seeds,  and  giving  it  fo  to  thofe  of  the  Ship  who  were  under  his 
Care,  very  much  afflifted  with  the  Scurvy.    It  ufually  fweated  them,  and  they 
were  very  much  relieved.      The  fame  Medkine  likewife  he  adminiflred  to  a 
great  many  of  the  Ship,  who  were  very  ill  by  eating  a  poifonous  Sort  ofSeol 
in  thofe  Parts,  called  a  Sea- Lion  ;  with  which  they  had  a  very  great  Amend- 
ment, although  they  had  been  fo  ill  with  feeding  on  this  Creature,  as  to  lofe' 
moft  of  their  Skins,  which  peeled  off  their  Bodies  by  degrees,  and  in  large  Pieces; 
fo  that  the  Antidote  to  this  ftrange  Poifon  was  to  be  had  very  near  it,  and  was* 
very  much  extolled  by  this  Gentleman,  who  was  put  to  a  ftand  to  know- what* 
to  do  in  this  ftrange  Cafe,  although  he  very  well  underftood  the  Materia  Medka. 

By  the  Defcription  of  this  Tree  and  that  of  wild  Cinnamon^  it  appears,  that 
the  Cort ex  fFinteranus commonly  fold  in  Shops,  is  not  the  true  Cortex  Winttranus. 
But  I  muft  needs  lay,  though  they  are  the  Barks  of  two  very  differing  Trees,  ^ 
and  growing  in  very  differing  Places,  and  appear  quite  another  thing  in  their 
outward  Faces :  Yet  their  Tafte  is  much  the  fame,  and  I  believe  they  may  be 
ufed  as  a  Succedaneum^  one  for  another  *,  though  the  true  be  nliUCh  to  be  valued 
beyond  the  falfc,  being  much  more  aromatick. 
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,  UI.  IhavidifcoUrfed  a  p60rtncrc/n>a  Labourer  (who,  by  hav^ 
Qfiaoy  Years  under  a  Head  (plardincr,  in  a  Gentlenwi's  Garden,  has  got  a  Ge^  jll^«,w 
niiMof  planting)  who  has.folkwrcd  the  Propagation  of  Elms,  by  the  Seed;  f^^/^^' 
(a  Way  if  known,  toully  neglcfted  among  all  Planters)  which  Seed  he  finds  in  BoiJkey,\' 
the  former  pare  of  the  Year  •,  and  he  has  raifed  in  fmall  Beds  fuch  yaft  Num-  *^5.f'97«. 
bcrs  of  them,  that  he  fells  them  of  3  or  4  Foot  long,  at  2  j.  a  Hundred,  and 
will  carry  them  any  where  within  five  Miles,  and  plant  them  into  the  Bargain. 

LIU.  The  Savages  of  Canada^  in  the  time  that  the  Sap  rifes  in  the  Maple j.    jfSortcf 
make  an  Incifion  in  the  Tree,  by  which  it  runs  out,  and  after  they  have  ev^-  ^m^u'T. 
porated  eight  Pounds  of  the  Liquor,  there  remains  onePbund,  as  fweer,  and  I7I.^9««• 
as  much  Sugar,  as  that  which  is  got  out  of  the  Canes  \  part  of  the  fame  Sq^ 
gar  is  fenc  to  be  refined  at  Roven. 

The, Savages  have  pra&ifed  this  Art,  longer  than  any  now  living  among 
them  can  remember. 

There  is  made  with  this  Sugar  a  very  good  Syrup  of  Maiden-hair,  and 
other  capillary  Plants,  which  is  ufed  in  France. 

LIV.  Every  Part  of  the  Oak-Tree^  of  what  Age  or  Growth  foever,  and  all  Otkpnpa- 
Oaken  Coppice  Wood  of  any  Age  or  Size,  being  cut  and  procured  in  Barking-  ^'>^''^^^,' 
time,  will  tan  all  forts  of  Leather,  as  well  at  lealt  as  Bark  alone.  ch.kowari 

This  Material  being  gotten  in  its  proper  Seafon,  it  muft  be  very  wel^2^JJ,Y.M^ 
.dried  in  the  Sun,  and  more  than  Bark,  then  houfed  dry,  and  kept  dry  for 
Ufe  •,  and  when  it  is  to  be  ufed,  the  greater  Wood  may  be  fhaved  fmall,  or 
cleft,  and  the  fmall  bruifed  with  a  Hammer  and  cut  fmall ;  which  done,  it 
muft  again  be  dried  very  well  upon  a  Kiln,  and  then  ground  as  Tanners 
ufuatty  do  their  Bark. 

Such  Wood,  as  it  is  to  be  ufed  prefcntly  alter  it  is  gotten,  will  require  the 
better  and  more  drying  upon  a  Kiln  *,  otherwife  it  will  blacken  and  fpoil  all  the 
Leather. 

Inftead  of  an  Anvil,  to  beat  and  bruife  the  tanning  Stuff*  upon,  fit  into  a 
wooden  Block  or  Plate  of  Iron  about  4  Inches  deep,  9  Inches  broad,  and  i2  - 
Inches  long.    The  Hammer  for  brulfing  the  Stuff  may  be  of  6  Pound  weight, 
and  have  the  Head  about  3  Inches  fquare,  to  work  with  bdth  Hands ;  but  . 
to  work  with  one  Hand,  or  for  a  Youth  to  ufe,  let  it  be  of  about  3  Pound 
wdght,  and  the  Head  about  2  Inches  fquare.  The  Surface  of  one  End  of  thefc 
Hammers  is  beft  to  be  fmootb,  but  that  of  the  other  dented,  the  better  to 
enter  into  the  Stuff  for  quicker  Difpatch.  They  are  to  be  well  fteeled  at  both 
Ends,  the  Handles  of  thcfe  Hammers  may  be  about  a  Toot  long  ;  the  bigger  . 
ought  tp  be  fomewhat  longer,  •    - 

The  Knife  to  cut  the  bruifed  Stuff",  may  be  8  or  9  Inches  broad,  and  near 
4s  much  in  Depth,  made  like  a  Tobacco- Knife,  with  a  Handle  to  work.     . 

^Wjiere  Oak  is  fcarce.  Thorns  may  indifiTejcntly  well  fupply  that; Scarcity.,.  .  --^   .  . 

'Birch  ordered  and  ufedinflead  of  Oak^  is  very  fit-  for  Soal- Leather.  -  .,  . 

/Agjthefe  Ingredients  will,  tan  better  than,  B^k  alonei. and. tfeat- with  far 
kfs  Charge,  fo  may  this  Invention  fave  the  felling  of  Timber,  wlicn  the 
Sap  is  up ;  which  when  it  is  done,  caufes  the  oucfides  of  the  threes  to  rot  and 

grow 
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grow  Wdrw-eatetii  whereas^  if  the  Trees  had  been  felkd  in  VTtoter,  wfien 
the  Sap  wsB  down,  they  would  have  been  alnu^  all  Heart,  (as  they  call  it) 
and  not  fo  fubjeft  to  Worms*  Befides  that,  this  Invention  will  greatly  im* 
prove  the  Value  of  Underwoods. 

Axytosrf  ^^'  '^^^'^^  ^5  "^  ^"^^  Dwarf-Oak  in  England^  growing  wild,  as  was  fcnt 
Cakfr^  you  out  of  New-England  \  nor  in  any  other  Country  where  we  have  bcen^ 
J[2^J^^^^  linlcfs  it  be  the  Ilex  Coccifera^  which  is  a  low. Shrub,  having  large  Acorns, 
F.wiUough*  and  hath  a  prickly  Leaf  like  Holly.    If  it  prove  that,  it  will  be  a  lucrifcrous 

TBttr^       LVL  Five  Leagues  from  Marfeilles  are  very  high  Mountains,   which  are 
^rf'?    ^^^^  ^^^  ^^^  P^^^  covered  with  Forefts  of  Pine^Trees,   which  there  grow 
mm\Jd'  wild  J  half  a  League  out  of  the  Road,  you  fee  the  makhig  of  Pitch,    Tar, 
B^S^Tk^.  Rofin  and  Turpentine,  which  is  thus,   viz.  in  the  Spring-time  when  the  Sap 
iLixlii\^i.  runs  mod:,  they  pare  off  the  Bark  of  the  Pine  to  make  the  Sap  run  down  into 
^****       an  Hole,  which  they  cut  at  the  bottom  ^o  receive  it  j  as  it  runs,  it  leaves  a 
Cream  or  Cruft  behind  it,  which  they  uke  and  temper  in  Water,  and  fcU,  by 
a  Cheat,  for  white  Bees- Wax,  that  they  make  Flambeaus  of,    and  is  a  great 
deal  dearer.     Then  they  take  up  the  Juice  in  Spoons  from  the  bottom,  and 
after  they  have  fo  gotten  a  good  Quandty,    they  (train  it  throi^h  a  Groccr*s 
Bafket,    fuch  as  they  put  their  Malaga  Kaifins  in  ;   that  which  runs  through 
cafily  is  the  common  turpentine.    Then  they  take  that  which  remains  above, 
and  adding  a  fufBcient  Quantity  of  Water,  diftil  it  in  an  Alembick ;  that 
which  is  fo  diftilled  is  Oil  of  Turpentine^  and  the  Calx  that  remains  is  com- 
mon Refin.     Then  they  cut  the  Stock  of  the  Tree  into  large  Chips,  and  pile 
them  hollow  in  a  Cave ;  covering  it  on  the  top  with  Tiles,  but  fo  as  to  let 
fome  Air  come  in  to  feed  the  Fire  ;  then  burning  them,   there  runs  a  thick 
Juice  down  to  the  bottom,  where  they  make  a  fmall  Hole  for  it  to  run  out  at, 
(a  larger  Hole  would  fet  it  all  in  a  Flame)  and  that  which  fo  runs  out  is  Tar. 
Then  they  take  oflFthat,  and  boiling  it  gently  over  again,  to  confume  more 
of  the  Moifturc,  they  fet  it  to  cool ;  which  when  cool  is  Pitch. 

wmHHin      ^^'^-  ^"  Jamacia^   the  neighbouring  Ifles,   and  Continent  of  America^ 
Tamdcis    grow  many  forts  of  Mijfeltoe ;  parafitical  Plants,  as  they  are  called  by  {omt^ 
KiSj"  ^^  Epidendra  by  others  j  which  grow  on  the  Bodies  or  Arms  of  Trees,  after 
#.113.     'the  manner  of  Mijfeltoe^   like  to  wjiich  they  bring  forth  Roots,  Leaves, 
Stalks,  Flowers  and  Seed.    From  this  likenefs  I  have  given  the  ^zmtVifcum 
to  all  the  fevcral  Families  of  them  ;   though  they  diflFer  very  much  from  it, 
and  almoft  as  much  amongft  themfelves. 
52J  y«.      There  is  one  Family  among  them  which  I  call  Vifcum  Cariophyloides^  from 
having  its  Seed-Vcffcl  fomewhat  like  that  of  Clove-July  Flowers^  and  a  par- 
ticular one  of  that  Family  which  I  name,    Vifcum  Cariophyloides  maximum^ 
Flore  tripetalo  pallide  luteo^  femine  JUamentofo^   and  which  is  commonly  in 
r/;?.  1 70.  that  IQand  called  Wild  Pine -^   whofe  Dcfcription  follows.    A  great  many 
brown  Fibrils  encompafi  the  Arms,   or  take  firm  hold  of  the  Bark  of  the 
Trunk  of  'the  Trees  whefeon  they  grow.    Not  as  Mifeftoe,  entrmg  the 
i.'.'-    ..     ":'-^..    ■  ^  "'  ••-;'Bark 
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Bark  or  Wood,  to  fuck  Nourilhment,  but  only  weaving  and  matting 
themfelves  among  one  another,  and  thereby  making  to  the  Plant  a  firm 
and  ftrong  Foundation.  ^  From  hence  rife  fevcral  Leaves  on  every  fide, 
$saaaih  after  the  manner  of  Leeks,  Jnanas^  whence  the  Name  of  Wild- 
Pine,  or  Aloes,  being  folded  or  inclofed  one  within  another  i  each  of  which 
is  two  Foot  and  a  half  long  -,  from  a  3  Inch  breadth  ac  Beginning,  or  Bafe, 
ending  in  a  Point ;  having  very  hollow  or  concave  inward-fides,  is  naade 
within  a  very  *large  Refervatory,  Ciftern,  or  Bafin,  i.  fit  to  contain  a  pretty 
deal  of  Water ;  which  in  the  rainy  Seafons  falls  upon  the  uppcrmoft  Parts 
of  the  fprcading  Leaves,  which  have  Channels  in  them,  conveying  it  down 
to  the  Ciftern,  Where  it  \s  kept,  as  in  a  Bottle ;  the  Leaves,  after  they  arc 
fwelled  out  like  a  Bulbous  Root  to  make  the  Bottle,  bending  inwards,  or 
coming  again  clofe  to  the  Stalk,  by  that  means  hindering  the  Evaporatioa 
of  the  Water  by  the  heat  of  the  Sun,  They  are  of  a  light  green  Colour  be- 
low, and  like  Leeks  above.  From  the  midft  of  thefe  rifes  a  round,  fmooth, 
ftrait,  frefti  Green  coloured  Stalk,  3  or  4  Foot  long»  c.  having  many 
Branches ;  when  wounded,  yielding  a  clear  mucilaginous  Gum.  The  Flowers 
come  out  here  and  there  on  the  Branches ;  they  are  made  up  of  3  long 
yellowifli,  white,  or  herbaceous  Pelala^  and  fome  Purple-ended  Stamina^ 
Handing  in  a-  long  CaliXy  or  Tubulusy  made  up  of  3  green  vifcid  Leaves, 
with  purple  Edges,  to  which  follows  a  long  triangular  Capfula^  d.  greenilh 
Brown,  being  fomewhat  like  thofe  of  the  Cariopiylli  \  having  under  it  three 
ihort  capfular  Leaves,  and  within  feveral  long  pappous  Seeds,  the  Seed  itfelf 
being  oblong,  pyramidal,  and  very  fmall,  having  very  foft  Hair,  Down  or 
Momentum  •,  much  longer  in  proportion  to  the  Seed,  than  any  Tomentum  I 
know  ;  being  as  long  as  the  Pod  or  Capfula. 

It  grows  on  the  Arms  of  Trees,  every  where  in  the  Woods,  as  alfo  on  the 
Barks  of  their  Trunks ;  efpecially  when  they  begin  to  decay,  their  Barks  re- 
ceiving the  Seed,  and  yielding  then  more  eafily  to  the  Fibrils  of  this  Plant's 
Roots,  which  in  fome  time  diflblves  them,  and  ruins  the  whole  Trunk. 

The  Contrivance  of  Nature  in  this  Vegetable  is  very  admirable  ;  the  Seed 
:  has  long  and  many  Threads  of  Tcmentumy  not  only  that  it  may  l>e  carried 
every  where  by  the  Wind,  as  the  Pappous  and  Tomentofe  Seeds  of  Hiera- 
ciumy  Ljftmacbia^  &c.  are,  but  alfo,  that  it  may  by  thofe  Threads,  when 
driven  through  the  Boughs,  be  held  faft,  and  fo  fl:ick  to  the  Arms  and  ex* 
tant  Parts  of  the  Barks  of  the  Trees.  So  foon  as  it  fprouts  or  germinates, 
although  it  be  on  the  under  Parts  of  a  Bough,  or  Trunk  of  the  Tree,  its 
Leaves  and  Stalk  rife  perpendicular,  or  (trait  up :  Becaufe  if  it  had  any  other 
Pofition,  the  Ciftern  before  mentioned  (by  which  it  is  chiefly  nourilhed,  not 
having  any  Communication  with  the  Tree)  made  of  the  hollow  Leaves,  could 
not  hold  Water,  which  is  neceflary  for  the  Nourilhment  and  Life  of  the  Plant. 

In  the  mountainous  as  well  as  dry  low  Woods,  in  Scarcity  of  Water,  this 
Refervatory  is  neceflary,  and  fufficient,  not  only  for  the  Plant  itfelf,  but 
likewife  is  very  ufeful  to  Men,  Birds,  and  all  forts  of  Infefts  •,  whither  in 
Scarcity  of  Water  they  come  in  Troops,  and  fcldom  go  away  without  Re- 
frcfliment. 
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There  are  fome  Contrivances  in  Plants  growing  in  Europe^  which  come 
near  thofe  of  thi«  Idnd  of  Vegetables,  in  fome  Particulars.  The  Virga  Pafi$- 
riSy  or  wild  Teafel,  (and  moft  Plants  called  Pcrfoliated)  has  its  Leaves  in- 
clofing  its  Stalk,  and  fo  fet  by  Pairs  oppofitc  to  one  another,  and  joined  by 
their  Bafes,  that  they  may'  make  a  hollow  Place,  fit  to  contain  Ibme 
Water,  which  though  open,  yet  without  doubt  contributes  to  the  perfcft- 
ing  of  the  Plant. 

Several  Fuci  are  lately  diicovered  to  have  Seeds,  which,  when  ripe,  break 
out  of  their  Places,  and  by  means' of  a'glewy  Juice  fallen  themfelv3es  to  the 
Stones,  or  other  Subftances  at  the  Bottom  of  the  Sea,  where  they  are  to  growr, 
The  common  VifcUtn  had  fuch  a  glewy  Subftance,  I  fuppofe,  for  faftening  its 
Seed  to  the  Barks  of  Trees. 

Small  MofTes,  heretofore  thought  to  have  no  Seed,  are  now  known  to 
have  great  Plenty  *,  and  that  fo  fmall,  as  I  have  feen  it  tife  up  from  the  ripe 
Head,  in  form  of  Smoak  ;  which  is  without  queftion  that  it  may  be  carried 
by  the  Air  and  Wind,  to  Walls,  Trees,  or  other  ^iMatrix  for  its  Vegetation. 

There  is  a  Fundus^  called  by  Clufius^  Fungus  minimus  anonymus  \  and  by 
Dr.  Merretj  Campaniformis^  niger  muUafemina  plana  in  ft  ctmtinensy  (which  I 
have  Ihcwn  xlatRoyal  Society  many  Years  fince)  that  when  ripe  opens  in  the 
Rain,  by  which  one  filling  a  Cup,  wherein  lies  its  Seeds^  they  are  wafhed 
out  on  every  hand,  to 'propagate  its  Kind. 

There  are  many  Families  of  Plants  with  Pappous,  or  Tomcntofe  Seeds ; 
as  Dandeliotfsy  Erigerum^s^  LyJimacbia^Sj  Clematis* s^  jhemon^Sy  &c.  which 
being  ripe,  their  Seeds  are  by  means  of  their  Feathers,  or  Wings,  fcattcred 
to  all  neighbouring  Parts  by  the  Wind.  This  is  fo  effeftual  a  way,  thai  the 
Afier  Canadenjis  annuus  non  defcriptus^  Brun^er^  or  Conyza^  annua  alia  acris^ 
Morif.  ( which  came  at  firft  from  Canada  )  is  now  become  a  wild  Plant  in 
B^.  Biff,  many  Places  of  EuropCy  where  it  never  was  obferved  to  grow,  and  far  from 
'^*'*'*  the  Gardens  where  it  was  firft  planted  5  from  whence  the  Seed  had  been 
carried  by  its  Wings  -,  fo  that  I  have  feen  it  in  fome  Parts  of  France^  very 
many  Leagues  from  fuch  Places. 

There  -are  likewife  many  Plants,  which  have  Secd-Veffels  fo  contrived  as 
with  a  Spring,  and  fometimes  fmart  Noife,  when  they  are  ripe,  to  throw  off 
their  Seeds  fcveral  ways,  to  a  confiderable  Diftance.  Moft  Plants  having 
Pods,  as  Furze^  6fc.  thofe  called.  Noli  me  Tangere^  or  Herhf  ImpatwUes^Ou^ 
cumis  afininuSy  Cranes-billy  and  many  others,  have  this  Artifice  to  fow  them- 
felves.  Amongft  thofe  who  have  this  Property,  none  is  more  furprizing 
than  one  in  Jamaicay  called  Spirit  Weedy  which  when  its  Seed  is  ripe,  the 
VefTel  containing  it,  on  the  leaft  Touch  of  whatever  is  wet,  does  inflandy 
open  itfelf ;  and  with  a  fmart  Noife,  throw  its  Seed  feveral  ways  to  a  con&* 
derable  Diftance ;  likely  the  Defign  of  Nature  being,  that  the  rainy  Seaibn 
being  proper  for  fowing,  its  Seed  ihould  be  kept  in  its  Sccd-Vefltd,  the  bcft 
Pfcferver  of  it  from  Injuries  till  then. 

Lychn?Sy  Poppiesy  Antirbinnum^Sy  and  many  others,  have  their  Seeds  in 
Heads,  which,  when  ripe,  are  open  at  top ;  and  by  the  Winds,  and  help  of 
their  Partitions,  are  fcattcred  and  dirc^ed  to  all  Quarters, 

Thcfe 


•  Thcfe  Inftances,  and  many  more,  very  obvious  and  wonderful,  tho*  not 
taken  notice  of,  might  be  given  to  (hew  the  great  Endeavours  of  Nature  to 
perfect  the  Individuum^  and  propagate  the  kind  \  which  for  that  reafon,  I 
am  apt  to  believe,  are  all  (widiout  the  iofs  of  one  Species)  preferved  to  us, 
from  the  Creation  to  this  Day, 

LVIIL  A  Branch  of  the  Siher-Pine^  oxConifera  Solids  facie^  Folio  (^  n*  suw 
FruSu^  Tomento  fericeo  candicanUj  obdu8is  femine  pematOy  was  lately  brought  Ja^^^ 
into  England  (rotn  the  Cape  of  Good  Hope^  by  Mr.  Goddard.    The  Twig  of  co«*  Hop«i 
this  Tree  had  a  great  many  Leaves  fet  round  it  very  clofe  to  one  another,  slIL?,.."^. 
fo  as  to  hide  the  Twig  it  felf  there  where  they  grow;    each  of  the  largeft  M^4- 
of  them  being  about  4  Inches  long,   and  4  of  an  Inch  broad,   in  the  middle    ^''  ^''' 
where  broadeft,   from  whence  they  decreafe  towards  both  Extreams,  end- 
ing in  a  Point  •,  being  like  thofe  of  the  Ofier  Willow,  only  broader,  and  all 
covered  over  with  the  thickeft,    fineft  and  longeft  white  Silken    Hair  or 
Down^  that  ever  any  Plant  L  remember  to  have  fccn  has.      The  Cones  are  of 
the  bignefs  of  thofe  of  the  Cedars  of  Lebanon^  and  of  the  fame  (hape  ;  the  ^^i*  ^T^ 
Cuticula^  or  fmall  Skin  of  each  Scale,    being  covered  over  with  a  white  ihort 
Down  or  Wool ;  (hining  al(<>  like  Silk  ;    between  the  Scales  is  lodged  the 
Seed  C.  which  is  almoft  as  large  as  the  Pine- Nut,  near  the  fame  (hape,  of  a 
dark  brown  Colour,  and  having  a  rifing  eminent  Line  or  Belly  running  thro' 
a  Membrane  D.  which  has  on  its  top  4  Feathers,  likq  thofe  belonging  to  the 
Seeds  of  Clematis  ;  which  being  between  the  Scales,  and  rifing  above  them, 
adds  a  very  great  Beauty  to  the  Cone ;   and  may  likewife  ferve  for  Wings, 
by  means  of  the  Wind,  to  loofen  or  carry  the  Seeds  to  diftant  Places,  there- 
by propagating  itfelf 

Dr.  Plucknet  has  figured  it  under  the  Name  of  Leucadendros  Africana^  Arbor 
tota  argentea^  ferieea  Foliis  integris  ;  Atlas-Tree^  D.  Herman. 

LIX.  Coniferaj  Afypifolioy  Seminihus  pennatis  pluribus  in  medio  Coni  conglo^  Antthv  Co- 
meratis^  6?  non  inter  Squammasy  aliorum  Conorum  more^  nafcentibus.  /J^^l^J^ 

A  Branch  of  this  Tree  with  its  Fruit  was  lately  brought  from  the  Cape  of  jj^^^^^^ 
Good  Hope,  by  Mr.  Goddard.     It  had  a  brown  coloured  fmooth  Bark  with  a  /)^H.sic«n, 
whitifh  hard  Wool,  and  fmall  Pith,     The  Leaves  (expreffed  to  their  natu-  n.z^-ft^^, 
ral  Bigne&  F.)  were  round  it  without  any  Order,  very  thick  fet,    having  no 
Foot-Stalks,  being  about  2  Inches  and  f  long,  «nd  about  f  of  an  Inch  broad, 
near  the  farther  end  where  broadeft,  fmooth,    hard,   and  of  a  brownifh  or 
dirty  green  Colour.     On  the  top  of  the  Branch  comes  the  Fruit,  G.  which 
is  Surrounded  by  3  or  4  Twigs,   H.  I.  K^  overtopping  it,  and  with  their 
Leaves  ahnoft  hiding  it.    It  is  about  5  Inches  long,  and  is  made  up  of  many  Fig.iji. 
Scales,  hard  and  red,  enclofing  one  another.     The  lowermoit  and  outward-* 
moft  being  very  ihort,   the  inwardmoft  4  Inches  long,   each  of  them  ending 
in  a  Point  *,    fome  Scales  having  on  their  outfides  ^  gummy  Juice,    In  the 
middle  of  thcfe  Scales  were  the  firft  Rudiments  of  many  Seeds,  as  L.  the  fame 
not  being  fully  ripe  ;  each  of  which  is  fet  about  with  a  great  Quantity  of  :|:  Inch 
long,  yellow,  fine,  filken  Down,  M.  having  2  Inches  long  Stylus^  or  String  N. 
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and  yellowifh  Membranes  O,  endofing  the  Stylus  and  Tomentum^  being  feather^ 
ed  at  top  with  Feathers,  like  the  Silver  Pine,  and  hi  the  fame  Fuipoles. 

^B^Z^  LX.  I.  There  are  feveral  forts  of  Vegetables  that  will  grow  the  wrong  end 
rimmtep'  fet  dowHwards  in  the  Ground,  as  Elders,  Bryars,  Sallies,  Willows,  the  black 
^!^f^,w  Elder,  Vines,  and  moil  Shrubs  ;  two  or  three  of  their  Joints  being  covered  in 
%'^T'^  ^^^  Mould,  and  the  Stem  cut  oflF  near  the  ovcrmoft  Joint,  which  ibould  be 
Dr.  T-Besii,  half  covered  in  the  Mould,  and  the  Mould  fomewhat  raifed  as  it  (purts  out 
^OT^|i.43i  ^"^  grows.  Dr,  B.  Currant-trees,  and  fuch  like  as  are  of  foft  Wood,  and 
f  S53'      quick  Growers,  feem  moft  apt  to  this  Improvement.  Dr.  T. 

2,  The  Branch  of  a  Plant  being  laid  in  the  Ground,  whilft  yet  growing  on 
a  Tree,  and  there  taking  Root,  being  cut  off  whilft  fo  growings  wilJ  grow 
on  both  Ends,  if  it  be  well  rooted  in  the  Propagation  •,  and  the  like  care  had 
of  the  laft  Knot  or  Joint,  as  was  before  prcfcribed.  Dr.  B,  The  Layers  of 
thofe  Trees  and  Shrubs  mentioned  in  the  former  Obfervation,  will  grow  qt\ 
both  Ends,  and  aptly  parted  when  they  have  fpread  Roots  both  ways,  make 
two  Plants  out  of  each  Layer.   Dr.  T. 

3.  In  the  tapping  of  Trees  the  Juice  certainly  afcends  from  the  Root,  and 
after  it  is  conco(5ted  to  partake  of  the  nature  of  the  Plant,  which  feeds  as  well 
on  the  Air  as  the  Juice  furniflied  thro*  the  Root,  it  defcends  (as  Liquor  in  an 
Alembick)  to  the  Orifice  whence  it  iflfues.  Ratray^  the  learned  ^r^/,  afHrms,  that 
he  hath  calculated  experimentally,  that  the  Liquor  which  may  be  drawn  from 
the  Birch  in  the  Spring-time,  is  equiponderant  to  the  wl^ole  weight  of  the 
Tree,Branches,  Roots,  and  all  together.  And  perhaps  this  kind  of  large  natural 
Alembick,  where  it  may  be  had,  may  fometimes  prove  more  effectual  than  our 
little  artificial  and  more  troublcfome  Diftillations.     And  the  Congeniality  of 
the  Sun  in  its  alternative  Vifits,  and  the  afliduous  intercourfe  of  the  free  Mr 
with  the  Spirits  of  the  Plant,  yet  living  and  growing,  may  have  a  moreef^ 
fcftual  Influence  for  a  fpecifick  Virtue  than  we  are  apt  to  imagine.    Tho'  we 
cannot  fee  nor  hear  the  Lungs  of  Vegetables  beating,  yet  we  may  fometimes 
fmell  their  Breath  ftrong  enough  both  to  pleafe  and  offend  exceedingly ;  as  in 
Savin,  Firs,  Cyprefs,  Elder,  Rofemary,  Myrtles,  and  generally  in  all  Bloifom- 
ers.     And  fome  that  cannot  be  fmelt  by  us,  may  yet  have  a  very  wfaoJefome 
Breath.    One  Experiment  I  will  here  bellow  on  you :  When  both  my  Hands 
were  manacled  for  many  Years  (and  fometimes  my  Arms  alfo)  with  deep  cor-t 
roding  Tetters,  to  the  blufli  of  my  many  friendly  Phyficians,  and  in  defpite 
of  many  of  the  bell  Medicines  and  Purgations,  all  was  fuddenly  healed,  and 
has  fo  continued  thefe  20  Years,  by  the  application  of  the  Gum  of  Pluoh 
trees  diflblved  in  Vinegar.     I  muil  not  forget  to  add,  that  \  applied  Vine- 
leaves,  and  Sometimes  opened  Raifins  to  draw,  a  moifture  from  thele  Tetters^ 
ibme  few  Days  before  I  ufed  the  Gum.  Dr.  B. 

Dr.  Tonge  is  of  opinion,  that  Sap  always  rifes,  and  never  properly  defcends, 
having  only  a  kind  of  fubfiding  or  Recidivation,  which  he  iaith  he  cannot 
call  a  Circulation,  nor  refemble  to  the  motion  of  Liquors  iq  a  Pe]iican9  but 
rathec  to  the  finldng  of  Liquors  in  an  Alembick>  whilft  die  thinner  Parts  are 
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Forced  over  the  Heloi ;  yet  fomewhat  imitating  the  Motion  of  Blood  in  Ani- 
mals, forafmuch  as  it  continually  fupplies  the  want  and  cxpcnce  of  Sap  in  the 
exterior  Parts,  from  the  Stock  of  the  Sap  in  the  Trunk,  Root,  and  Branches. 

He  underftands  it  thus,  that  the  Sap  neceffary  to  the  growth  of  the  Leaves, 
Fruit  and  upper  Branches,  being  difpenfed  and  converted  into  the  Form  ne- 
ceflary  for  thefe  Purpofes,  when  the  Tree  is  fuUeft  of  Sap,  in  fuch  manner  that 
the  Sap  in  the  inncrmoft  Coats  feeds  the  innermoft,  and  the  Sap  of  the  out- 
ward Coats,  the  outward   Parts  of  Fruits,  6?f .  that  which  remains  in  the 
Body  betwixt  the  feveral  Coats,  and  betwixt  the  Bark  and  Body,  begins  to 
condenfe  there  alfo,  firft  into  a  Gelly,  and  after  into  Wood,  Bark,  Roots,  &fr. 
according  to  the  feveral  Places  to  which  it  hath  fubfiftcd.     And  becaufe  it 
condcnfcth  fafter  in  fomc  parts  than  in  others,  according  as  they  be  higher  or 
lower,  whether  it  be  by  Heat  or  Cold,  or  Exhalation  of  thinner  parts,  the ' 
Sap  condenfed  above  or  below,  filling  lefs  room,  muft  needs  caufe  the  Sap, 
which  is  not  yet  condenfed  in  appearance,  to  defcend  or  fubfide,  and  to  fink 
as  it  were  lower  and  lower,  in  the  Pores  of  the  Timber  and  Bark,  i.e.  to  be  lefs 
high,  not  defcend  from  any  place  to  which  it  was  formerly  rifen,  unlefs,  (as  in 
Blood-letting)  when  fome  lower  part  is  opened,  all  the  Sap  above  continually 
flows  thither  till  the  Tree  be  emptied,  or  the  continual  Flux  of  the  Sap  (the 
natural  Balfam  of  the  Tree)  heal  the  Wounds,  as  that  of  the  Blood  does  thofe 
of  the  Body ;  and  fo  much  quicker  and  eafier,  by  how  much  the  Air  is  more 
favourable,  or  is  better  kept  out :  which  he  obfcrves  for  their  Direction  who 
are  curious  in  Inoculation,  as  the  ground  of  their  Succeffcs  or  Mifcarriages. 
The  Trees  obfervcd  by  the  fame  Dr.  "T.  to  run,  are  the  Vine;  the  Birch,  plen- 
tiftilly  at  Body,  Branches  and  Roots  ;  the  Walnut-tree,  at  the  Roots  and  pruned 
Branches ;  fome  Willows  and  Sallies,  and  fome  forts  of  Maples  ;  the  Sycamore, 
which  is  the  greater  Maple  (fome  call  it  a  Plane)  at  a  Gam  made  on  the  Bark 
of  his  Body,  and  at  the  Root  and  Branches  -,  the  Poplar  and  Afp.  Some  Wood- 
men affirm,  that  in  fuch  Oaks  as  are  windlhaken,  that  have  large  Hollowneffcs 
in  their  Arms  and  Bodies,  they  have  found  great  quantities  of  Sap  in  the  cut- 
ting of  them,  whereof  having  drank,  they  quenched  their  Third  without  any 
prejudice.     To  thefe  add  the  Whitting  or  Q«icking-tree  {Laf.  Fraxinus  Sylve- 
jiriSj  and  by  fome,  Fraxinus  Camhra-Britannica)  which  in  its  Seafon,  as  fome 
affirm,  will  run  plenteoufly,  and  whence  they  would  have  us  exped  a  fove- 
reign  Drink  againft  fome  ftubborn  Diftempers,  efpecially  fuch  as  are  Scorbu- 
tica! and  Splenetick.  I  have  kept  (laith  Dr.  ^.)  fome  of  the  Juice  of  the  Ber- 
ries (which  being  expreffed  ferments  of  itfelf )  thefe  2  Years  in  Botdes,  and 
it  hath  the  tafteof  an  aullere  Cyder;  and  I  fuppofe,   from  its  grateful  fmell, 
that  it  may  be  kept  till  it  ripens,  and  become  a  itrong  vinous  Liquor.    It  is 
the  HouQiold  Drink  of  fome  Families  in  thefe  parts  shoxxtfVales  and  Here- 
fordjhire  5  and  fome  out  of  curiofity  have  brewed  ripe  Berries  with  ftrong 
Beer  and  Ale,  and  kept  it  till  it  tranfcended  all  th^  other  Beer  in  goodnefs. 

lyx.Tonge'^  Attempts  upon  the  Poplar,  Afp,  Elm,Oak,Afh,Elder,Whitting- 
Berry  or  Quicking-tree,Thorn,  Buckthorn,  Tile,  Nut,  Sloe,  Briar,  Bramble,  6?f. 
have'  not  fucceeded  ;  and  he  doubts  that  they,  and  all  Apples  and  Pears,  have 
fome  degree  of  Gumminefs  in  their  Juices,  fo  that  they  will  not  run. 
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4.  The  Sap  apparently  rifeth  by  the  inward  Baric,  where  you  may  fee  the 
^ick  begin,  and  where  the  Grafs  firft  incorporateth.  Dr.  B. 
)r.  T.  obferves  that  there  are  Circles  in  Trees  which  are  the  Diftanccs  of 
thofe  Films  or  Coats,  by  which  the  Tree  receives  its  yearly  Increafe  in  Thick- 
nefs.  Thro*  thcfe,  looking  full  of  circular  Pores,  the  Sap  feems  to  afcend  in 
the  fame  manner  between  Coat  and  Coat,  as  between  the  Bark  and  the  Body. 
Now  the  Afccnt  of  Sap  is  by  all  Parts  and  Pores  of  the  Tree  in  fuch  fmall 
Quantities,  as  can  hardly  be  difcerned,  unlefs  the  Tree  be  quite  fawed  off, 
efpecially  near  the  Root,  for  then  it  will  appear  how  it  afcends.  In  Birches, 
and  fuch  like,  the  Sap  iffues  very  plentifully  in  all  parts  of  the  Body,  when 
they  are  cut  down*  near  the  Root. 

The  Bark  is  double,  outward  and  inward  ;  the  outward  is  dry,  and  in 
fome  Trees  rough  5  the  inner  is  probably  a  fuperadded  new  Coat  of  that 
Year's  Growth,  or  fomething  like  it,  between  the  nature  of  Wood  and  Bark. 
The  Sap  rifes  within  and  without  that  fuperadded  Coat. 
••46./.fi3,  To  pcrfed:  the  Experiment  about  Sap,  and  to  find  whether  it  afcends  more 
or  Icfs  in  the  prick'd  Circles  of  the  Body,  than  in  thofe  betwixt  the  Body  and 
the  Bark  ;  let  the  Tree,  exempted  from  all  its  Sap  the  Day  before,  be  firft 
pierced  with  an  Augre,  only  thro*  the  Bark,  and  the  Quantity  of  Sap  it  yields 
m  an  Hour  exaftly  meafured  and  weighed  ;  then  at  the  fame  time,  let  ano- 
ther Hole  be  bored  into  the  Body  of  the  Tree,  above  an  Inch  and  a  half  deep, 
and  fo  round  about  on  every  fide  of  the  Tree,  fome  deeper  and  fome  Ihallow- 
er,  with  a  good  large  Augre,  and  one  quite  thro*  floping.  From  which  Ex- 
periment, after  various  Trials,  may  be  found  the  difference  of  the  Sap,  ri- 
fing  on  the  North  and  South  ;  and  fo  likewife  of  that  which  comes  from  the 
Bark  only  peel'd  off,  and  that  which  afcends  in  the  inner  part  of  the  Tree. 
The  Weight  may  be  alfo  compared  of  that  which  iffues  from  the  Bark,  with 
that  which  iffues  from  the  Body.  The  internal  Heart-Sap  may  alfo  be  drawn 
apart,  by  boring  a  fmaller  Augre-hole  in  the  middle  of  a  greater,  and  fitting 
it  with  a  long  Pipe  adjufted  to  that  inner  Orifice. 

5.  Dr.  Beal  faith,  experimentally,  that  if  a  Circle  be  drawn  round  about 
any  common  Englijb  Tree,  as  Oak,  Elm,  Poplar,  6fr.  by  Incifion,  to  the 
Timber  (how  thin  foever  the  Knife  be)  fo  that  no  part  of  the  Rind  or  Bark, 
to  the  very  folid  Timber,  be  uncut,  the  Tree  will  die  from  that  part  upwards. 
Only  the  Alh  (of  all  that  I  could  try)  will  grow  on  and  profper,  notwithftand- 
ing  the  Incifipn.     My  Brother  (ST.  B.)  Ihewed  me  fome  old  and  huge  Alhcs, 
which  were  bared  of  the  Bark  by  the  Deer,  from  the  Root,  4  Feet  upwards, 
quite  round,  yet  they  had  continued  their  growth  many  Years,  and  fome  paro 
of  the  Bark  which  were  left  in  few  Places  not  fo  broad  as  the  Palm  of  my  Hand, 
had  a  frefli  Verdure,  more  lively  than  the  parts  of  the  Bark  which  remained 
above  tiie  Baring.  Yet  if  fome  Incifionsby  Hackings  be  made,  or  if  the  Branch- 
es of  fome  Fruit-Trees  (efpecially  the  Gennet-Moyle)  be  quite  bared  under 
a  Knot  near  the  Body  of  the  Tree,  and   that  Knot  and  bare  Part  be  well 
covered  with  Loame,  or  good  Mould  in  June^  that  Branch  will  not  only 
furvisrc,    but  will  be  apt  to  take  Root   and  become  a  young   Tree  of 
fpcedy  Orowth,   if  cut  off  below  the  Baring,  and  fet  at  a  fit  Depth  at  the 
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Enc!  of  Autumn,  or  about  Candlemas  rather.  Where  fuch  tranfverfe 
Hackings  are  made,  or  Contufions  in  the  Bark,  many  Vegetables  arc  apt  to 
gather  Knobs,  and  fometimes  finall  Branches  will  fpurt  out  above,  and  fome- 
times  about  the  Part  contufed.  To  get  the  Gum  of  the  Plum-trees,  I  have 
fometimes  wrenched  the  Branch,  till  the  folid  Timber  hath  cracked,  and  the 
Rinci  forced  open  in  fomc  parts,  fo  leaving  it  to  grow  ;  but  forced  to  continue 
in  a  Pollure  fomewhat  wreathed,  it  hath  not  failed  to  yield  me  Store  of  Gum 
next  Summer. 

Dr.  7*.  A  Branch  whofe  Bark  of  the  Breadth  of  about  2  or  3  Inches,  is  ^a  infr^, 
taken  off  round  towards  the  bottom.  In  fome  Trees,  and  particularly  the  ***** 
Lime-Tree,  will  live  and  bear  Leaves  for  many  Years,  and  grow  as  other 
Branches,  by  means  of  the  Sap  afcending  through  all  the  Pores  of  the  inner 
Coats,  as  was  faid  in  the  third  Obfervation. 

6.  The  Juice  which  defcends  by  tapping,  and  which  maketh  the  Pulp  or 
Coat  of  any  Fruit,  afcends  by  the  Bark  or  Rind  of  the  Plant,  and  not  by  the 
Pith.  But  I  can  affirm  by  many  Experiments,  that  the  Pith  and  the  Timber 
have  fome  Corrcfpondence  with  the  Seed  of  the  Plant,  to  convey  an  Inter- 
courfe  of  the  fame  Spirits  and  Nature  from  the  Root  to  the  Seed.  Dr.  B. 

Dr.  T.  faith.  That  Piths  are  of  a  very  different  Nature  and  Subftance ; 
in  the  Wahiut  is  a  multitude  of  Films,  manifcftly  diftant  from  one  another  i 
in  others,  as  in  Elders  and  Bryars,  it  is  a  continued  foft,  loofe,  dry  Sub^ 
ftance. 

7.  The  Points  or  Ends  of  the  Roots  being  cut  off,  they  will  in  proportion 
bleed  as  copioufly  as  the  Branches,  and  probably  more,  certainly  longer,  be- 
caufe  there  is  greater  Plenty  of  Juice  afcended  above  them,  than  the  Branch- 
es ;  and  coniequently  more  will  iffue  by  them,  than  by  any  Part  of  the  Tree 
higher  than  them.     Dr.  T. 

8.  From  the  latter  end  of  January  to  the  middle  of  May^  Trees  will  bleed ; 
thofe  that  are  faid  to  run  firft,  are  the  Poplar,  Afp,  Abele,  Maple,  Syca- 
more :  fome,  as  Willows,  and  the  Birch,  tried  by  myfelf,  are  beft  to  tap 
about  the  middle  of  the  2d  Seafon ;  and  the  Walnut,  towards  the  latter  end 
of  March.  They  generally  bleed  a  full  Month  in  the  whole.  Mr.  Midford 
of  Durham^  a  very  expert  Gatherer  and  Preferver  of  Saps,  affirms,  that  the 
Saps  of  the  Poplar  and  Afp  rife  fo  brifkly  in  January^  that  they  will  bleed 
before  the  End  of  that  Month  •,  the  Sycamore  will  run  in  hard  Froft,  when 
the  Sap  freezes  as  it  drops.  ■  Dr.  ST. 

9.  The  beft  Time  of  the  Day  for  Tapping  is  about  Noon.     In  the  latter    g^  Dr. 
Seafon,  when  Sap  is  not  very  plenteous  in  Trees,  they  Urill  neither  run  '^^'^*'^. 
Morning  nor  Evening,  nor  probably  at  any  time  of  the  Night ;  but  when  !P^f^,8go. 
they  are  very  full  of  Sap,  and  emptied  but  by  very  fmall  Vents,  the  Sap  may  "•s8^"99« 
run  Night  and  Day  till  exhaufted,  but  never  in  large  Vents.   1  have  often  ob- 
fcrvcd,  that  when  a  large  Walnut  would  yield  no  Sap  any  longer  in  the  Body 

or  Branches  at  any  time  of  the  Day,  it  would  run  longer  at  the  Roots  on  the 
South  or  funny  fide,  than  on  the  North  or  Ihady  fide,  conftantly  governing 
the  courfe  of  its  Sap  in  its  bcgianing  to  rife,  and  to  ftop  daily  at  the  rifing 
and  fetting  of  the  Sun. 
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10.  Trees  afford  no  Juice  at  all  (that  has  been  obferved)  in  Autumn :  But 
Birch-Trees  bored  in  the  Spring,  fo  late,  in  rcfpedt  both  of  the  Year  and  Day, 
that  they  have  afforded  no  Sap  at  all  at  the  Body,  have  been  found  fome  time 
after,  to  have  iffued  fuch  Plenty  of  Juice,  as  hath  condenfed  in  the  Hole 
toaftiffGclly, 

11.  Rain  being  fcarce,  the  Juice  will  be  fcarcer*  Plenty  of  Rain  caironly 
give  fuch  plenty  of  Sap,  as  the  Pores  will  admit.  And  too  much  cold  Rain 
may,  by  over-cooling,  hinder  the  Sap,  by  abating  from  the  Degree  of  Heat 
neceffary  to  the  Pulfion  of  Sap  into  the  Root,  and  to  the  Digeftion  in  the 
Tree  :  which  is  alfo  in  watering.  On  this  ground  it  feems  probable,  that 
drawing  Sap  conftantly  from  Trees  every  Year,  will  not  hinder  their  Growth, 
in  Body,  Branches,  Leaves,  nor  Fruit,  to  any  great  Prejudice ;  for  Pulfion 
will  ftiJl  fupply  Juice  into  the  emptied  Pores,  till  their  Capacity  be  filled. 
It  is  alfo  poffible,  that  Trees  may  grow  better,  and  give  more  Fruit,  if  the 
right  Art  of  drawing  Sap  be  found  out  for  that  end  ;  as  (bme  Perfons  grow 
fatter  by  often  bleeding. 

•,44.^877.  12.  In  the  Change  of  the  Nature  of  a  Tree,  the  Appjication  of  Juices  is, 
in  my  opinion,  not  otherwife  confiderablc  than  from  the  fcarcity,  pknty, 
or  goodnefs,  of  the  Nourifliment  of  fuch  Juices ;  not  from  the  Tafte,  or 
Relilh  in  them.  Yet  probably  hot  Nourilhments,  whether  in  Juices  or 
.Earths,  may  digeft  the  Sap,  and  confequently  the  Fruit  better  in  Trees  of 
flaftiy  Fruit,  than  in  others  ;  and  vice  verfa.  In  the  mean  time  to  change 
the  Tafte  of  Fruit,  the  probablcft  way  may  be  thought  not  very  hopeful  to 
bore  the  Roots  and  the  Body,  downwards  and  tranfverfe,  and  to  fill  the 
Holes  with  plenty  of  its  own  or  fome  other  Tree's  Sap,  in  which  fome  Aro- 
matick  Subftanccs  have  been  ftrongly  infufed. 

13.  If  no  Rain  come  to  the  Roots  of  Trees  at  all,  nor  other  Moillure, 
they  will  not  grow  5  but  if  the  Points  of  the  Roots  only  be  watered,  tbo'  all 
the  reft  remain  dry,  (as  it  happens  naturally  in  Fir- Trees)  they  may  grow 
very  well.  For  the  Points  of  the  Roots  (hoot  out  yearly  a  Iharp  pointed  ten* 
der  Part,  fomewhat  like  the  (harp  Bud  on  the  End  of  a  Sprig,  by  which  the 
Root  not  only  enlarges  itfelf  in  the  Earth,  as  the  Branches  do  in  the  Air,  but 
alfo  receives  its  Nourifliment :  And  that  tender  Part  moves  itfelf  towards  the 
bcft  moiftened  and  the  tendereft  Earth.  So  that  to  promote  the  Growth  of 
Trees,  *tis  very  cflFeftual  to  loofen  the  Earth  about  the  Points  of  the  Roots  i 
and  there  alfo  to  minifter  Nourifliment  or  proper  Liquors  -,  and  this  in  Trenches 
where  the  Amendment  may  remain,  rather  than  above  ;  throwing  out  the 
dead  Mould  out  of  the  Trenches,  and  fpreading  it  about  to  kill  Weeds. 

14.  The  Roots  of  Plum  and  Lime-Trees  inoculated  upon,  will  flioot  out 
their  Buds,  as  I  have  experimented.  I  failed  of  Succefs  in  the  Walnut,  in  regard 
I  think  I  had  not  well  provided  for  what  was  neceflary  to  keep  the  part  inocu- 
lated from  the  moifture  of  the  Earth  and  Rain.  To  make  a  fuccelsful  Tryal, 
fuppofe  in  an  jiJkermes-Oak^  (  a  delicate  Tree,  and  difliculc  to  be  otherwife 
inoculated  upon)  let  the  Root  to  be  grafted  on  be  bared  in  the  Fall  of  the 
Leaf,  taken  out  of  the  Earth,  and  at  convenient  diftarice  from  the  Body  of 
the  Tree,  bow'd,  and  raifcd  a  Foot  above  the  Earth  j  and  then  the  Points  and 

Fibres 


(  tf8i  ) 

Fibres  of  the  Root  carefully  laid  about  with  frefli  Earthy  and  watered  till 
they  t^e  well,  and  till  the  Root  raifed  in  the  Air  have  a  Barklike  that  of  a 
Branch  of  a  Tree;  which  probably  it  will  get  in  the  next  Scafon  of  Inocu- 
lation. The  Inoculation  itfclf  is  made  on  the  part  raifed  after  the  ordinary- 
Way.  When  it  is  done,  let  it  be  carefully  covered  with  fome  foft  Wax,  as 
is  known,  to  defend  it  from  the  Rain  i  it  is  to  be  flopped,  and  ordered  in  all 
things  as  in  other  Inoculations. 

15.  The  Arms  of  the  Roots  of  Trees,  are  to  be  cut  for  the  Advantage  of 
their  Growth  according  to  the  Proportion  they  have  to  their  Head  and  Body ; 
or  according  to  the  Defign  you  have  to  increafe  Wood  or  Fruit.  For  fuch 
Roots  as  are  more  outward,  feed  Wood ;  fuch  as  are  inward,  the  Fruit. 

16.  The  Depth  of  Trees  to  be  fer,  fhould  never  be  below  the  reach  of  the 
Sun's  Heat,  nor  the  goodnefs  of  the  Mould,  and  rather  too  fhallow  than  too 
deep ;  for  as  much  as  they  are  apter  to  fink  lower,  than  to  raife  themfclves  up- 
wards, if  they  be  out  of  the  convenient  reach  of  the  Sun's  Heat,  the  Caufe  of 
Pulfion  and  Nourifhment. 

17.  The  Seeds  of  Fir,  Pine,  6?r.  which  bring  up  the  Shells  of  their  Seeds, 
upon  the  Heads  of  the  firft  Shoot,  will  either  not  grow  at  all,  or  difficultly, 
if  the  blunt  End  be  put  downwards ;  becaufe  in  that  Pofture  it  muft  turn  it 
felf,  before  it  can  emerge  into  the  Air,  for  the  Root  is  fhot  downwards  at  the 
(harp  End  :  But  it  may  very  well  grow,  if  fct  horizontally. 

18.  Such  Trees  as  were  mentioned  in  the  firfl  Obfervation,  may  grow, 
though  no  part  of  the  Root  be  in  the  Earth.  And  all  fuch  as  may  be  propa- 
gated by  (hort  Sticks  cut  off  at  both  Ends  and  laid  in  the  Ground,  as  Mul- 
berries, will  do.  Some  young  Plants,  if  their  Heads  be  kept  moifl,  will  live 
all  Winter,  if  mild,  though  their  Roots  be  in  the  Air,  as  I  tried  in  Seedlings 
of  Apples  and  Crabs.  Their  Roots  afterwards  in  the  Spring,  grew  and  lived. 
The  Reafon  why  fome  Plants  grow  in  Sticks,  may  be  the  Soitnefs  of  fuch 
Wood,  apt  thereby  to  receive  Nourifhment  like  a  Root,  and  to  (hoot  out 
Roots  and  Fibres  from  themfelves.  But  in  fome  Slips,  taken  from  firmer 
wooded  Trees,  as  Bays,  a  moift  temperate  Seafon  is  to  be  obferved  -,  and 
fome  Stone,  or  Chip  of  fome  Wood,  to  be  clofed  to  the  End  of  the  Slip,  and 
let  in  the  Earth  with  it,  which  helps  its  Rooting. 

19.  I  am  informed  by  a  curious  and  intelligent  Perfon,  that  the  Corruption 
of  Timber,  depends  not  upon  the  time  of  the  Year,  and  the  Afcent,  or  the 
Plenty  or  Scarcity  of  Sap,  fo  much  as  upon  the  Seafon  of  the  Moon  or  Wind. 
And  he  affirms  that  Timber- Trees  felled  when  the  Wind  is  in  rfie  Wefl,  efpc- 
cially  in  the  old  Moon,  will  keep  them  free,  from  Grubs  (as  they  call  it) 
i.  e.  from  being  Worm-eaten  5  and  on  the  contrary,  that  when  cut  down  in 
an  Eaft  Wind,  the  Worm  will  feize  on  them,  in  what  Seafon  of  the  Moon 
foever  it  be  felled.  To  prevent  which  Corruption,  it  is  advifed  that  fuch 
Timber  be  forthwith  thrown  into  Water. 

20.  Ethelbert  Jay^  an  ingenious  and  expert  Planter  in  Leimfter^  fuppofeth, 
that  the  fittefl  Time  to  inoculate,  is  prefently  after  Mdfummerj  becaufe,  faith 
he,  the  Sapdcfccnds ;  but  I  fay,  becaufe  it  is  then  mofl  plentiful,'  and  begins 
to  Jelly.    The  fame  afc^ibcs  it  to  the  Sap  afcending,  to  take  the  Bud  inoculated 
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before  Midfuinmer\'2SiA  to  the  Sap  defcending,  to  take  it  ^rMdfummer.' 
The  time  he  limits  to  a  few  Days  before  Midfummer^  and  to  eight  or  tea 
Days  after  it.  Mr.  Aujlin  limits  fourteen  Days  before,  and  as  many  after, 
and  would  have  the  Bud  untied  after  fourteen  Days,  as  I  remember. 

It  is  all  one,  whether  the  Sap  be  exhaufted  below,  by  being  converted  into 
Wood,  Roots,  and  other  Ufes  •,  or  by  Diverfion,  as  when  the  Branch  is  ait, 
or  the  Bark  opened  below :  The  Sap  in  both  Cafes  defcends,  or  rather  finks 
indifferently,  to  fupply  the  Defeft,*  and  heal  the  Wound  ;  and  fo  it  comes  to 
pafs,  that  there  being  about  Mdfummer  the  greatcft  Plenty  of  Sap  in  Applc- 
Trres,  a  Bud  then  inoculated  will  thrive,  efpecially  before  Mdfummer ;  for 
then  it  draws  its  Share  in  the  Sap  afcending  ;  and  all  the  neceffary  Ufes  of  the 
upper  Branches  being  ferved,  it  partakes  of  the  Flood  of  the  abounding  and 
fuperfluous  Sap  remitted  to  it  from  them. 

2 1 .  My  Frifend  informs  me,  that  to  cut  off  the  Head  of  the  Stock,  above 
the  inoculated  Bud,  will  make  a  better  Shoot,  than  in  the  ufual  Inoculation; 
if  this  be  done  a  few  Days  htfore  Midfummer. 

2  2.  li  the  Sap  in  its  lubfiding,  be  confiderable  in  the  Matter  of  Inocula- 
tion, it  feems  that  Inoculation  will  hold  beft  and  longeft  in  Seafon,  in  the  Root. 
For  I  have  obferved  the  Sap  to  fubfide  unto  the  Roots  out  of  the  Body  at 
fuch  times  of  the  Day  and  Year,  when  in  the  Branches  I  found  none  to 
fpare. 

23.  To  make  a  barren  Tree  bear  again,  cherifti  it  with  Dung  in  Trenches, 
and  pare  and  renew  the  Extremities  of  its  longeft  Roots,  and  cut  off  the 
outermoft  and  Ihortcft,'  near  the  Body.  Hence  it  may  feem,  that  Plowing 
helps  Fruit-Trees. 

24.  Crofs-Hackings  promote  Fruitfulnefs,  cure  the  Pbyllomania^  whereof 
the  Reafon  feems  to  be,  that  (as  was  above  intimated)  outward  Circles  and 
Barks  feed  the  Wood,  and  the  inner  only  reach  out  to  the  outermoft  Sprigs 
of  the  laft  Year,  to  which  the  Fruit  is  appendant.     For  fonne  Trees  bear  only 
on  this  Year's  Shoot,  and  fome  only  on  that  of  the  laft,  poflibly  feme  only 
on  the  third  Year's  Shoots;  and  ceafe  bearing  when  they  fhoot  no  new  Sprigs. 
Seafonably  bearing  the  Roots,  which  they  call  Ablaqueaiion^  probably  hath 
the  fame  EfFexft,  bscaufe  it  hinders  the  Nouriftiment  efpecially  of  the  outward 
Coats,  and  of  Bark  Leaves,  and  Suckers :  But  becaule  it  feems  that  as  fome 
Suckers  or  Shoots,  lately  fprung  in  outward  Coats,  rob  the  Fruit  of  therifcn 
Juice ';  fo  later  Roots,  come  from  the  outward  Parts  of  the  main  Roots,  rob 
them  alfo  of  their  firft  Nourifhment  in  the  Earth.    They  ought  to  be  pmned, 
as  well  as  all  Suckers  and  not-bearing  Branches  and  Sprigs,  every  Year.    For 
which  Reafon  alfo  Dung  and  otlier  Amendments,  as  was  faid  above,  ought 
to  be  applied  in  Trenches  nigh  to,  and  beyond  the  fartheft  Points  of  the 
Roots,  to  draw  them  out  of  the  Shade  and  Drops.     To  this  end,  Diftance 
and  Situation  is  to  be  obferved. 

25.  One  of  the  beft  Ways  of  obtaining  the  greateft  ftore  of  Sap  intbc 
fhorteft-  time  from  the  Body  of  any  Tree,  is,  not  only  to  pierce  the  Bark,  nor 
to  cut  the  Body  with  a  Chizel  almoft  to  the  Pith  (as  fome  have  directed) 
but  quite  through  all  the  Circles,  and  the  inner  Rind  itfelf,  on  both  Sides  ot 

J  tDt 


(  683  ) 
the  Pith,  leaving  only  the  outermoft  Circle  and  the  Bark  on  the  North-Eaft 
fide  unpierced.  But  this  Hole  is  to  be  bored  floping  upwards,  as  large  as 
the  biggeft  Augre  you  can  get  will  make  ;  and  that  alfo  thorough,  and  under 
a  large  Arm,  near  the  Ground  ;  fo  will  it  not  need  any  Scone  to  keep  open 
the  Orifice,  nor  Spigot  to  direft  the  Sap  into  the  Receiver.  This  Way  the 
Tree  will  in  a  fhort  time  afford  Liquor  enough  to  brew  with :  And  with  fome 
of  thefe  fweet  Saps,  one  Bufhel  of  Malt  will  make  as  good  Ale,  as  four 
Bulhels  of  ordinary  Water  -,  though  you  fhould  brew  even  in  Marchy  held 
the  propereft  time  for  Brewing,  in  regard  to  the  Goodnefs  of  the  Water  at 
that  Seafon.  Sycamore  I  take  to  yiekl  the  bed  brewing  Sap,  being  very  fweet 
and  wholefome. 

26.  To  preferve  Sap  in  the  beft  Condition  for  Brewing,  what  you  gather 
firft,  muft  be  infolated  by  a  conftant  Kxpofure  of  it  to  the  Sun  in  Glalfes  or 
other  fit  Veffels,  till  the  reft  be  gathered  and  ready ;  otherwife  it  will  foon 
contraft  an  Acidity.  Having  been  thus  expofed  to  the  Sun,  till  a  fufficient 
Qiiantity  is  collcdted  •,  put  into  it  fo  much  very  thin  cut  and  hard  toafted^  but 
no  ways  burnt,  Rye-Bread,  as  will  ferve  to  ferment  it ;  and  when  it  works, 
take  out  the  Bread,  and  bottle  the  Liquor  •,  flopping  it  up  with  waxed  Corks : 
If  you  bake  Sage,  or  any  other  Medicinal  Herbs,  in  fuch  thin  Rye-Pafte, 
till  they  be  very  dry,  you  may  expeft  a  very  wholefome  Drink.  If  you  put  a 
few  Cloves  into  every  Glafs  into  which  the  Sap  runs  from  the  Tree,  it  will 
certainly  keep  a  Twelvemonth :  But  I  have  wondered,  whilft  I  obfervtd  how 
fpeedily  it  drew  the  Tafte  and  Tinfture  of  the  Clove.  In  fome  few  Bottles 
I  was  fo  happy  as  to  draw  out  my  Cloves,  with  a  Cloth  in  which  I  tied  them 
up,  in  fuch  a  Seafon,  as  not  to  change  Colour  nor  Tafte  ;  and  yet  I  prtferv- 
ed  the  Birch-Sap  by  that  flight  Fermentation,  above  a  Twelvemonth  with- 
out any  Alteration,  which  elfe  would  have  foured  in  a  few  Days. 

27.  Some  propofe  Oil  of  Sulphur  to  perfume  the  Bottles  with. 

28.  Spirit  of  Wine  ferments  the  Juice  of  fome  Berries,  and  poflibly  may 
not  only  preferve  but  advance  the  Virtue  of  Saps,  a  little  being  poured  on 
the  Top  of  them  in  the  Bottles,  or  fome  other  oily  Spirit. 

29.  Raifins  infufed  in  the  Liquor  of  Birch,  is  one  Ingredient  of  the  Dur- 
ham Gardiner.  I  have  been  informed,  that  he  ufes  Sugar :  But  I  believe,  he 
puts  it  not  in  till  he  opens  a  Bottle  prefently  to  be  drunk,  becaufe  it  maketh 
the  Liquor  fparkle  in  the  Glafs. 

30.  A  certain  Lady  ferments  it  with  Rye-Toaft,  not  put  in,  but  only 
hung  over  it,  in  fuch  Quantity,  and  at  fuch  Diftance,  as  may  give  fome  light 
Warmth,  Motion  and  Alteration  to  the  Surface  of  the  Liquor. 

31.  I  fermented  fome  with  Ale-Balm,  which  converted  my  delicate  Birch 
Juice,  kept  in  Bottles,  into  pitiful  fmall  Beer ;  which  I  wondered  at,  for  I 
knew  one  who  ufed,  by  the  Barm  of  Ale,  to  improve  fmall  Beer,  and  there- 
by to  keep  it  the  better  in  Bottles. 

32.  Honey  will  hot  mix  with  Cyder,  though  boiled  therein  to  make  Meath  : 
But  after  a  while  the  Cyder  lets  fall  the  Honey,  and  becomes  Ample  Cyder 
again. 

33.  Some  affirm.  That  the  Tops  and  Leaves  of  Birch  decoded  in  the  Sap 
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will  preferve  it  from  fouring  the  ivbole  Year ;  and  that  any  fort  of  dried  aro- 
matick  Herbs,  as  Sage,  tSc.  boiled  in  Beer,  will  keep  as  well  as  Hops,  Liog, 
Heath,  Broom,  or  Wormwood.  I  had  a  Friend  who  ufed  Bay-Leaves  in 
his  Beer  and  Ale. 

*.  %t0  34-  The  Afps  run  only  (as  Mr.  Mlfard  relates)  before  Februarj  •,  the  Hop, 

about  Hop'Harveft,  withers  in  Jpril. 

w.  68#  35*  I^  ^^^^^  Trees,  whofe  Sap  feems  to  be  of  a  gummy  Nature  when  con- 

denfed,.  as  Plums,  Cherries,  &fr.  I  know  no  Experiment,  by  which  any  drop 
of  Sap  can  be  coUefted.  And  I  fufpeft,  fome  other  Fruit-Trees  to  be  w 
that  Nature,  whofe  Sap  I  could  not  draw  out,  at  any  Seafon,  of  hoc  or  cold 
Weather,  though  they  have  not  been  obferved  to  yield  any  Gum.  Perhaps 
there  may  alfo  be  fome  Fruit  and  other  Trees,  whofe  Saps  are  vifcous,  though 
not  gummy  ;  and  thefe,  I  doubt,  will  not  yield  any  Sap  to  be  gadicred  ia 
any  common  or  known  Way. 

36.  It  is  not  feafible  to  gather  all  the  Sap  of  thofe  Trees,  whofe  Juice  is 
fluid  and  plentiful,  and  condenfeth  into  a  Gelly ;  becaufe  it  feems  at  mod 
Seafons  of  the  Year  to  afcend  imperceptibly,  and  that  not  only  in  the 
outward,  but  innermoft  Parts  and  Pores  of  the  Tree,  not  only  betwixt 
Bark  and  Wood,  but  betwixt  every  Coat  of  the  Wood,  and  even  through 

yid,  inf.     the  moft  foUd  Parts  of  each  Coat,  as  Mr.  fVillougbbfs  Obfcrvations  have 
difcovered. 

37.  An  eminent  Planter  in  G&fC^^r^Vtf  has  difcovered  to  us,  that  by 
binding  the  Trees  round  about  very  clofely  and  ftrongly  with  Cords,  fo  as 
to  intercept  what  rifeth  betwixt  the  Bark  and  the  Body,  he  retards  didr 
Bloflbm  and  bearing :  And  fo  may  in  fome  Years  (when  the  open  Weather 
haftening  Bloflbms  is  Hke  to  deftroy  the  Fruit)  prevent  a  Scarcity  of  forward 
Fruit,  ufually  nipped  by  the  late  Fr6fl:s. 

i3.f.io75.  38.  I  kept  fome  Sap  in  a  large  Retort  of  two  or  three  Gallons,  expofcd 
Night  and  Day  (without  any  other  Hop  than  the  Obliquation  of  the  Retort's 
Neck,  and  a  little  Paper  to  keep  out  Infefts)  many  Months,  and  it  con- 
traded  a  Coat  on  its  Top;  the  Tafte  pleafing  my  Palate,  I  adventured  to 
brew  with  it  at  Cyder  Seafon,  and  made  a  good  Quantity  of  good  Cofdial- 
Drink,  with  eight  Bufliels  of  chopped  Apples,  brewing  them  Hke  Malt  with 
hot  Water,  and  putting  my  Juices  and  Saps  into  my  Water  Cydqr  at  the  lat- 
ter end  of  their  Boiling.  I  filled  a  Stand  with  it,  whick  contained  Wf  ^^^ 
Quantity  :of  the  largeft  Rbmifi)  Wine  Yeffel,  viz.  a^t  fprty  GaUoas,  05 1 
remember.  I  had  n9t  half  Sap  in  this  Liquor  (the  greateeft  Poft;  of  my  B^W' 
ing' being  made  with  Water)  yet  I  got  five  Galons  and  more  of  warming 
Cordial  and  pleafant  Driiik  for  every  Bulhel  of  my  Apples,  If  it  ha(l  }^.^ 
ail  Sap,  it  would  have  been  much  more  cordiaj  and  flxong.  There  was  in  it 
a  confiderable  Quantity  of  juice  of  Borrage  Roots  apd  Herbs  (at  thatSc^^ 
ufually  thrown  out  of  Gardens)  which  Borragc-Li/iiuor  works  ^  pu^gP 
itfclf  when  tunned,  and  turns  into  an  excellent  cleaj-  brown  Liquor.  I  drank 
my  Drink  in  Eajler  following:  So  my  Sap  gathered  at  Spring,  and  brewed 
about  MicbaelmaSy  continued  good  till  Eafter^  and  after  it.    • 
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39-  ^^^  affirm^  That  the  dividing  of  Crab-Stock  Roots,  from  tbeSt«»i 
left  in  the  Ground,  is  the  beft  Way  of  multiplying  Crab-Stocks,  or  acorn-* 
mendable  one  at  leaft. 

40.  I.  I  have  heard  that  a  Chip  of  foft  Wood,  laid  to  the  End  of  a  Bay- 
Slip,  promotes  its  rooting :  And  that  Mulberry-Slips  are  eafily  propagated 
fct  in  the  latter  end  of  January^  or  beginning  of  February^  in  a  moift  Seafon^ 
not  in  a  dry  March.  Such  Slips  root  beft,  if  they  be  Suckers,  and  taken  off 
with  part  of  the  old  Bark ;  or  if  they  be  laft  Year's  Shoots,  cut  off  from  Arms, 
taken  with  fome  older  Bark  from  the  Place  where  they  (hot  out.  I  have  fet 
many  formerly,  which  all  throve.  I  affedt  to  propagate  them  for  Pear,  and 
other  Stocks,  namely.  Quinces,  Medlars,  Plums,  to  turn  their  Pulp  and 
Juices  red,  by  taking  GraTts  from  fuch  Trees  as  have  been  grafted  on  Mul- 
berries. Perhaps  the  Blood-red  Pears  and  Redftreaks  were  thus  raifed  at 
firft,  or  may  be  thus  propagated  to  Advantage. 

2.  I.  In  Birch-Trees,  the  Sap  iffues  out  at  the  leaft  Twigs  of  Branches,  ByMr^vr. 
and  Fibres  of  Roots,  in  proportion  to  their  bignefs.  ^^m^^^^ 

2.  In  all  Trees  the  Gravity  promotes  the  Bleeding ;  fo  that  from  a  Branch  wra7/ii.4t; 
or  Root,  that  tends  downward,  there  will  iftue  a  great  deal  more  Sap  than  '*  ^^^* 
fxDm  another  of  the  fame  bigoefs  in  a  more  ered  Pofture. 

3.  Branches  and  young  Trees  cut  quite  off  when  they  are  full  of  Sap,  and 
held  perpendicularly,  will  bleed,  as  we  experimented  in  Willow,  Birch, 
and  Sycanwre :  And  if  you  cut  off  their  Tops,  and  invert  them,  they  will 
bleed  alfo  at  the  little  Ends.  Hence  one  may  conjedure,  that  the  Narrow- 
nefs  of  the  Pores  is  not  the  fole  Caufe  of  the  afcent  of  the  Sap ;  for.  Wa- 
ter that  hath  afcended  into  liule  Glafs  Pipes,  will  not  fall  out  again  by  its 
own  Gravity,  if  the  Pipes  be  taken  out  of  the  Water. 

4.  Roots  of  Birch  and  Sycamore  cut  afunder  will  bleed  both  ways,  that 
IS,  from  that  Part  remaining  to  the  Tree,  and  from  the  Part  feparated  \  but 
a  great  deal  fafter  from  the  Part  remaining  to  the  Tree.  But  in  a 
cold  fnowy  Day,  the  Root  of  one  Sycamore  we  had  pared^  bled  fafter 
from  the  Part  feparated  \  and  ten  times  fafter  than  it  did  iiEi  warm  Weather 
before. 

5.  In  Birches  the  Sap  does  not  iffue  out  of  the  Bark,  be  it  never  fo  thicks 
but  as  foon  as  ever  you  have  cut  the  Bark  quite  through,  then  it  firft  begins 
to  bleed. 

6.  The  Bark  being  quite  poured  off,  above  an  Hand's-breadifa  Found,  about 
feveral  Birches,  did  much  abate  the  bleeding  of  thofe  Trees  above  th£  par^d 
Places,  but  did  not  quite  ftc^  it. 

7.  The  Sap  doth  not  only  afcend  between  Bark  and  Tree,  and  in  the  prickt 
Circles  between  the  feveral  Coats  of  Wood  ;  but  alfo  through  die  very  Body 
of  the  Wood.  For,  feveral  young  Birches  being  nimbly  cut  off  at  one  blow 
with  a  Iharp  Axe,  and  white  Paper  immediately  held  hard  upon  the  Top  of 
the  remaining  Trunk,  we  ftuck  down  Pins  in  all  the  Points  of  the  Paper  as 
they  appeared  wet ;  and  at  laft,  when  moft  of  the  Paper  became  wet, 
caking  it  away,   but  leaving,  the  PifU  fticking,    we  found  them  without 
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any  Order,  fome  in  the  Circles,  and  fome  in  the  Wood  between.  And  to 
cpnjirni.this  further,  wecaufcd  the  Body  of  a  Tree  to  be  cutofFaflope,  and 
then  cut  the  oppofitc  Side  aflope  likewife,  till  we  brought  the  top  to  a  narrow 
Edge  ;  ordering  the  matter  fo,  that  the  whole  Edge  confiftedofpartofaCoat 
of  Wood,  and  had  nothing  of  a  pricked  Circle  in  it,  which  notwidiftanding, 
the  Sap  afcendcd  to  the  very  top  of  this  Edge,  and  wetted  a  Paper  laid  upon  it. 

8.  To  find  out  the  Motion  of  the  Sap,  whether  it  afcended  only,  orde- 
fccnded  alfo,  we  boared  a  hole  in  a  large  Birch,  out  of  which  a  Drop  fell  every 
4th  or  5th  Pulfe.  Then,  about  a  Hand*s-breadth  juft  under  the  Hole,  we 
faw'd  into  the  body  of  the  Tree,  deeper  than  the  Hole  :  Whereupon  the 
bleeding  diminifhed  one  half ;  and  having  lawcd  juft:  above  this  Hole  to  the 
iame  depth,  the  bleeding  from  the  Hole  ceafcd  quite  ;  and  from  the  fawtd 
Furrow  below  decreafed  about  half :  And  it  continued  bleeding  a  great 
while  after  at  both  the  fawed  Furrows,  the  Hole  in  the  middle  remaining  dry. 
We  repeated  this  with  much  the  like  Succefs  upon  a  Sycamore. 

9.  Some  Trees  of  the  fame  Kind  and  Age  bleed  a  great  deal  fatter  and 
fooner  than  others  ;  but  always  old  Trees  fooner  and  fafter  than  young. 

10.  A  Wound,   made  before  the  Sap  rifes,  will  bleed  when  it  doth  rile. 

1 1.  While  we  were  making  thefe  Experiments,  the  Weather  thangcdfrom 
warm  to  very  cold  ;  whereupon  the  bleeding  in  the  Birches,  v/hich  begun  to 
abate  before,  ceafed  quite:  But  all  the  Sycamore  and  Walnut-trees,  we  had 
wounded,  bled  abundantly,  (fome  whereof  bled  not  at  all,  and'thofc  that  did, 
did  fo  but  (lowly)  and  fo  continued  Night  and  Day,  when  it  froze  \o  hard, 
that  the  Sap  congealed  as  faft  as  it  ilTued  out.  The  Cold  remitting,  the 
Birches  bled  afrefli,  the  Sycamores  abated  very  much,  and  the  Walnut-trees 
quite  ceafed. 

12.  We  pierced  two  Sycamores  on  the  North  and  South  fides,  and  both  of 
them  from  equal  Incifions  bled  a  great  deal  falter  from  the  North  fides,  dian 
the  South  ;  which  is  confonant  to  the  preceding  Experiment. 

13.  We  fet  fevcral  Willows  with  the  wrong  Ends  downward,  and  cutoff 
feveral  Briars  that  had  taken  Root  at  the  fmall  Ends.  This  29th  of  M^\ 
1669,  the  Willows  have  (hot  out  Branches  near  two  Foot  long-,  and  from 
the  top  of  the  Sets,  which  were  a  Yard  high,  the  Briars  have  alfo  grown 
backwards,  from  that  part  which  we  left  remaining  ,to  the  Roots  at  the  leffer 
Ends ;  they  have  great  Leaves,  and  are  ready  to  flower. 

syMr.wiU  14.  Dr.  Tonge  found,  by  his  Experiments  in  the  Roots  and  Branches  of 
^yfi^uoi.  Trees,  that  not  only  cold  Weather,  but  cold  Wind  and  Sunfetting  ftopped 
or  abated  the  Motion  of  Sap  in  the  Sycamore :  But  his  Experiments  >»ere 
made  in  February^  and  ours  towards  the  end  of  March.  The  Cold  1^'bich 
caufed  that  increafe  of  the  bleeding  in  the  Sycamore  and  Walnut,  happened 
upon  the  2g,  24,  25,  26  oi  March  \  and  one  Sycamore,  which  ceafed  to  bleed 
from  the  nth  of  the  fame  Month,  bled  afrefti  copioufly  from  Wounds  that 
had  been  made  fo  long  before.  The  Buds  before  the  Cold,  were  juft  ready 
to  open  into  Leaves, .  and  the  Sap  had  begun  to  coagulate  above  2  Fort- 
night before.     In  January  i6f|-  making  Incifions  in  the  Sycamore  and  com- 
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mon  Maple  immediately  upon  the  relenting  of  the  firft  Froft,  we  found  that 
they  both  bled,  and  fatter,  as  the  Weather  grew  hotter ;  nor  did  the  fucceed-' 
ing  Cold  promote,  but  rather  hinder  their  bleeding.  So  that  the  learned  Dr. 
doth  moft  ingenioufly  conjefture,  that  the  Afcent  of  the  Sap  in  Trees,  de- 
pends upon  a  certain  Degree  of  Heat,  fufficient  to  raife,  but  not  to  coagu- 
late their  refpeftive  Juices.  In  thofe  Months,  wherein  the  Heat  ordinarily 
falls  Ihort  of  that  Degree,  an  accidental  Heat  or  Warmth  of  Weather  pro- 
motes the  bleeding  ;  but  in  thofe  Months,  wherein  the  ordinary  Temper  of 
the  Air  exceeds  that  Degree,  an  extraordinary  Fit  of  colder  Weather  makes 
them  bleed  again. 

15.  In  Walnut-Trees,  we  never  yet  found,  that  Heat  promoteth  their 
bleeding,  but  always  Cold.  From  a  wound  made  in  a  Walnut-Tree  in  Ja- 
nuary^  and  the  beginning  of  this  prefent  March  164I,  in  mild  Weather,  no- 
thing iffued ;  but  the  Weather  changing  and  growing  colder,  it  bled  plenti- 
fully. 

16.  March  11.  i66~.  Roots  of  Birch,  great  and  fmall,  bled  both  ways  ; 
and  about  the  fame  time,  Sycamore  Roots  alfo.  The  fame  Birch  which 
firft  began  to  bleed.  May  5.  i6^%j  bled  three  Weeks  fooner  the  Year  be- 
fore. 

17.  It  was  obferved  in  Autumn  1669  by  Mr.  Mart.  Lifter^  that  upon  the 
firft  Froft,  which  happened  in  November ^  a  Sycamore  bled  copioufly  5  fo  that 
the  Sap  cannot  be  faid  to  rife  in  January^  but  immediately  after  the  Fall  of 
the  Leaf,  in  this  Tree. 

18.  After  the  Leaves  were  explicated  in  the  Year  1670,  we  obferved  the  «.«5t^.i>99i 
Sycamore,  after  feveral  frofty  Nights,  to  bleed  afrefti  in  the  Morning,  foon 

after  Sun-rifing,  when  it  had  ceafed  feveral  Days  before  ;  though  this  muft 
not  be  underftood  of  all  Sycamores,  but  of  fome  only  that  are  more  fenfible 
and  obfervant  of  the  Weather. 

April  3,  and  4,  all  the  Sycamores  quite  ceafed. 

The  5th  being  after  a  white  Froft,  they  began  to  bleed  about  8  a  Clock, 
and  ceafed  towards  Noon. 

The  9,  12,  13,  15,  they  bled  again. 

The  1 6,  they  bled  not,  it  being  rainy,  and  the  Sun  not  Ihining. 

From  the  Obfervations  we  have  hitherto  made,  we  think  it  may  be  cer- 
tainly inferred,  that  a  Morning  Sun  after  a  Froft,  will  make  all  the  bleeding 
Tribe  bleed  afrelh,  though  they  had  before  ceafed,  and  that  this  new  bleed- 
ing towards  the  latter  end  of  the  Seafon  commonly  ceafeth  before  Noon. 
Poffibly  fome  may  bleed  after  a  Froft,  yet  further  in  the  Summer. 

19.  I  obferved  in  Augujty  a  copious  and  fpontaneous  Exfudation,  very 
like  bleedins,  of  a  vifcous  yellow  Juice,  out  of  the  Buds  of  a  black  Pop- 
lar. 

20.  Our  Walnut-trees  bleed  here  at  Middleton  in  fVarwickJhire  in  January. 

4 1.  I  am  very  much  confirmed  in  my  Apprehenfions,  that  Trees  and  By  Dr.  " 
other  Plants,  if  we  could  contrive  them,  as  I  have  (but  flenderly)  projefted  J^^fjof^^ 
in  my  Sap,  wifer  to  that  purpofe,  would  far  better* indicate  the  Alteration 
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of  Weather,  as  to  Heat,  Cold,  Moifture,  Drought,  or  any  Weather-gtafles 
I  have  yet  experimented.  For  my  Weather-glafs  continuing  at  one  and  the 
fame  ftation  in  a  manner  all  this  Day  (April  13.  1670)  my  Trees  have  alter- 
ed their  Temper  fo  much,  that  24  of  them  that  ran  tolerably  this  Forenoon, 
yield  not  a  Pint  of  Sap  this  Afternoon  ;  and  tho'  one  of  them  ran  moft  part 
of  the  Day,  the  reft  ceafed  about  one  or  two  a  Clock  in  a  fair,  clear,  ftm- 
fhiny  Seafon,  retarded  (fo  far  as  I  could  obferve)  only  with  a  Weftera  Wind, 
though  that  be  reputed  mild  and  cheriihing. 

Thefc  Trees  ran  above  2  Quarts  in  the  Morning,  the  Wcather-glafs  con- 
tinues the  fame,  viz.  about  1 1  Inches  Water  thefe  two  Days.  Tburfdof  14. 
it  was  94:  only. 

Friday  15.  My  Weather-glafs  at  Noon  was  advanced  from  9  to  loi,  yet 
the  Quantity  of  Birch-water  this  Day  exceeded  my  former  from  theie  Trees, 
for  I  had  above  24.  Quarts  before  Noon. 

But  for  Cold,  I  find  that  the  Air,  when  any  whiflling  Blaft  of  cold  Wind 
ftirs,  ftays  my  Birches. 

Saturday^  April  26.  Thefe  24  Birches  began  to  run  prefently  after  Sun-rile, 
and  ran  about  3  Quarts,  and  ceafed  about  2  a  Clock  after  Noon,  having  till 
then  continued  to  run. 

Sunday  17.  It  rained  fo,  that  we  could  make  no  Obfervations  what  Sap 
thefe  Trees  might  fpend  ;  neither  did  Rain  and  all  amount  to  much  above  a 
Gallon  and  a  half.  Monday  18.  they  ran  until  Noon.  Tuefday  ahd  Wedmfdfff 
the  1 9  and  20,  wherein  was  expeded  greater  Store  of  Sap,  after  the  Rain 
the  Trees  fpent  not  a  Drop. 

Saturday^  April  23.  My  Weather-glafs  ftood  at"  74^  it  bring  a  rainy  and 
boifterous  Morning,  the  Rain  not  allaying  the  Wind.  At  9  a  Clock  of  chat 
Forenoon,  my  Birch- water  worked  in  the  Barrel,  perfe\  which  feems  to  ve- 
rify Mr.  Souton^s  Relation  from  his  Brother,  a  Sweden  Merchant,  importing 
that  Birch-water  in  Sweden  worketh  alone  (perhaps  collefted  in  great  Quaii* 
tity :)  Only  I  put  a  few  Cloves  into  my  Sap,  boiled  to  a  third  or  lefs,  it 
keeps  well,  efpecially  when  boiled  with  the  Buds  or  Sprigs  of  the  lame  Tree, 
as  I  have  been  informed. 

April  16^  17,  18.  In  the  Year  1670,  Birch- fap  mbced  with  Rain-water  at 

the  Tree,    fermented  with  Rofemary-fprigs,    fteeped  in  Spirit  of  Wine  i 

which  warmed  the  Stomach  as  ftrong  Wine,  and  pleafed  the  Palate  j  tho* 

the  Tafte  in  the  Mouth  was  fomewhat  waterifli. 

SjfMr.Fr,      22.  We  find  chat  Branches  of  Willow,  Birch  and  Sycamore,  cut  off  and 

J^oI^i^a5!  held  perpendicularly,  will  bleed  without  tipping,  and  that  the  cuftng  off  of 

ridc\nfra.   their  Tips  does  not  fenfibly  promote  the  bleeding. 

We  doubt  not  of  Mr,  iJjler^s  Diligence  and  Veracity,  and  wonder  our 
Experiments  Ihould  differ.  The  Sycamore  bleeds  upon  the  firft  confiderablc 
Froft,  after  the  Leaf  is  fallen,  as  it  did  plentifully  iVw.  16.  1670.  And  both 
that  Walnut  and  Maple  bleed  all  Winter  long,  after  Frofts,  when  the  Wea- 
ther relents,  and  the  Sun  ihines  out ;  but  Walnut  and  Maple  begin  not  fo 
ibon  as  the  Sycamore,    The  Birch  will  not  bleed  till  towards  the  Spring,  -^ 
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X  674-  it  began  fotiiething  fooner  than  ordinary,  about  th&  beginning  of  Fe- 
hruari. 

23.  In  a  very  fliarp  Froft  the  Bleeding  is  flopped  till  the  Weather  begins  to  ^^P^  «»42. 
change,  but  in^  moderate  Froft,  tho*  it  ftop  in  the  Night,  yet  in  the  Day- 
time, if  the  Sun  ihincs  out,  the  Trees  will  bleed  though  the  Froft  continue. 

What  wefaid  formerly,  that  cold  did  not  promote,  but  hinder  bleeding,  we 
find  holds  true  if  the  Cold  be  without  Froft. 

24.  We  cut  off  pretty  big  branches  of  Birch,  and  having  tipped  the  Ends,  ^'  ^  *»»^» 
inverted  them,  and  faftned  a  limbus  or  Ring  of  foft  Wax  to  the  great  Ends, 

which  we  held  upwards,  making  with  the  Plane  of  the  End,  a  VefTel  of  a- 
bout  an  Inch  deep,  whereinto  we  poured  Water,  which  in  a  few  Minutes 
fu&k  into  the  Pores  of  the  Wood,  and  running  quite  thro'  the  Length  of  the 
Branch,  dropped  out  of  the  Ends  confiderably  iaft,  continuing  fo  to  do  as 
long  as  we  poured  on  Water.  The  like  Experiment  we  made  by  faftning 
fuch  Ring3  of  Wax  to  the  lefier  Ends,  and  pouring  in  Water,  ^hith  ran  thro* 
the  Wood,  and  dropp'd  out  of  the  greater.Ends  as  faft  or  fafter :  This  we  tried 
once  upon  a  Sycaniore  without  fuccefs;  but  afterwards  I  made  trial  both  upr  n.p.  %x^%. 
on  Sycamore  and  Walnut,  and  found  that  Water  runs  through  both,  but  no- 
thing fo  faft  as  thro*  Birch. 

3.  I.  About  the  beginning  of  iV(9':;.  1669,  ^  pi^i'^^ed  a  Sycamore  growing  ByBr.u^ 
in  a  fandy  Soil  at  Nottingham^  the  turgefcene  of  the  buds  inviting  me  there-  p^i^j^^ 
to,  and  engaged  my  keeping  a  Journal  till  the  latter  end  oi  March  following :  701^2110, 
from  which  Journal  I  think  I  may.  note,  i.  That  the  wounded  Sycamores  *"^* 
never  bled,  neither  in  Ncvmber^  nor  Deecmbtr^  nor  January^  nor  February^  nor 
Msr9t  (which  yet  they  did  above  40  feveral  times,  that  is,  totally  ceafing^ 
and  then  beginning  a*new)  unlefs  there  preceded  a  fenfible  and  vifible  Froft ; 
for  I  had  no  other  Way  of  recording  tnc  Temper  of  the  Air.     2.  That  the 
Froft  did  not  always  fet  a  bleeding  the  Wounds  they  found  made  before 
they  came,  tho'  fometimes  they  did ;  but  upon  their  breaking  up,  or  vtrj 
much  relenting,  the  Wounds,  either  made  at  that  Inftant  of  time,  or  made 
many  Months  before,  did  never  fail  to  bleed  more  or  kfs.    3.  That  parti- 
cularly upon  the  breaking  up  of  the  two  great  and  long  Frofts  (the  firft  of 
wUch  happened  that  Year  in  that  Country  to  be  on  the  3d  of  January^  the 
leoond  about  the  1 2,  13  and  14  of  Feb.)  all  the  Wounds  ran  moft  plentifiilly, 
io  that  fuch  Times  may  be  looked  upon  as  the  moft  proper  Seafbn  of  gather- 
ing great  Quantides  of  Juice  from  this  Tree. 

2.  In  A%  1 670,  I  wounded  fbme  Sycamores  in  Craven^  but  they  did  not 
hked^  nelth^  the  remaining  part  of  that  Month,  or  the  following  Months 
of  June  and  July ;  but  had  the  Orifice  of  the  Wounds  made  with  a  fmall 
Augre,  in  a  many  quite  grown  up,  and  would  fcarce  admit  a  Pigeon's  Fea- 
ther. Wherefore  the  30th  of  July^  I  cut  out  a  fquare  piece  of  about  2  Inches  of  ^ 
the  Bark  of  a  large  and  well  grown  Sycamore  about  my  height,  in  the  Body 
of  it.  This  Wound  began  to  run  next  Morning  about  9  a  Clock,  fo  as  to 
<]rop,  and  that  was  all,  and  dried  up  by  11  in  the  Morning ;  the  like  Cut  I 
iBaacina.younglSycamore,  the  8th  oi  jhigujij  which  in  like  manner  bled 
the  next  Mornings  but^ftoppod  b§forf  9  a  Clock.  It  did  (b  for  z  or  3  Days^^ 
bvc  then  totally  dried. 
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|.  No'umkr  t.  1^70/ Here  ixX^k  Iploreed' aiyi  oihMfirifii  irow^a 
Sycamores  growing  in  a  wet  Clay,  but  they  never  (Urred  till  the  beginakgof 
k^ebruaxy  fowling.  Yet  Mr.  Wtay,  hath  ^ured  toe,  iluit  cbofe  of  /i^ir- 
i/ficis/hin  |pik4  th^  i^^  of  Kwmbir  c6(ik>uQy^  and  aftorwaida  the  Wahmo- 
Treq  alfo. 

I  ftoi  apt  tQ  think  that  the  Sap  in  all  Pans  of  the  Tree,  at  the  tiom  of  th[$ 
anomalous  Bleeding,  is  fome  way$  notably  altered  in  its  Temper  and  Con- 
fiftence .'  a^d  this  Bleeding  by  ftrefs  of  Weather  may  in  thefe  Toees  probably 
\ft  loo^i^ed  upon  as  a  Violence  done  to  their  Natures  ftom  aaunkind  Cliaiatio^ 
cpnfidering  (he  Walnut  wd  Sycamore  as  Straogeifs,  and  aot  Natives  of£Kg- 
kfuL  It  is  indeed  true^  there  are  many  forts  of  Engtijb  Plants,  whkh  mil 
^leed  in  Winter  i  but  notealfo,  that  fuch  Plants  never  fefufe  to  do  iaatso]^ 
ti,me  of  the  Year,  no  tnptt  than  a  Mas,  who  may  faieod  a  V^  whnk 
pleafeth. ' 

4.  Feb.  I.  167IS  it  froze,  theWin^l  at  Nmk^  the  Fnift  and  Wind  cod« 
tipiued  (ibpie  little  Snow  and  Rain  £illtng)  the  a»  3«  49  5f  6,  uadl  the  7th  ia 
th^  N(l^rriiQg»  when  tiie  Wind  came,  a^t  to  die.  Smb-B^  and  die  \Khm 
ther  biepH^Mp  ^ace.  The  Sycamores  bled  not  a|l  this  wUk;  but  tk^  7th 
about  Noon  all  Trees  of  that  kind  bled  very  freely^  both  at  the  Twig^and 
Body,  and  I  ftruck  above  a  Paten. 

^  At  this  fame  critical  SeaTon,*  I  alio  ftruck  the  Hawthorn^  Hazel,  Wild« 
Role,  Goofeberry-buih,  Apple-tree*  Cherry'(tree»  AiBat^-iu|tt  Aprioock, 
Cherry- Laureli  Vine,  Walnut  %  yet  none  bbl  but  eke  laft  nam.ed,  aad  dial 
^ii^tly  in  c<9Qparifpi\  of  the  Sycamore. 

Feb.  1 14  Att  M&is.hece  coveted  with  a  white Froft  bet«ixt9  and  11  iaihe 
Mocningr 

The  Weathec  changing,  Imade  tite  ExpooriarotB  which  fbUow^  upan  die 
Syxramore,  Walnpt^  M^pk.    A  Twig  cue  afuoder  would  bleed  veryfhtiy 
iiotxi  that  Part  rem^nin^  to  the  Tree ;  and  for  the  Cast  fepaiatod,  it  wookk 
be  alDDg^ther  dry«   and  {how.  no.Signs.of  Moiftuse,  akho'  we  held  it  £3010 
pretty  Jm^  ^th  the  q^t  End  downwards^  but  if  this^ffparated.Twig.«aa 
ev/^r  fq  lict)^  tipMd  with  a  Knife  at  the  other  find^  it  would  fonfawith^ifhcaP 
MoiftuVf  atboth£n4s.:  The  lame  Day,  late  in  the  Aftemooa,  tbeWettlicr 
very  open  and  ip^aro^  a  Twig  cut  of  ia  like  Mannei,  as.  in  the  Afemiog^ 
A.  ^  ftias«  would  Ihew  np  M^ftufe  a(  aU.  from  anv  Pam    But  I  have  fince  been  convin- 
ced, that  it  was.  rather  fome  unheeded  Accident  which  canled  shy  new.  Mi^. 
tiap(  of  the.  Sap,  than  n^tely  the  fttik^  off  thdc  Topsi 
A*  ^  ftU3«     5.  Becaufe  Sap  is  (aid  to  afcead  from  theHoDt  \  when  it  iscfotf&d, «»  move 
Inupping,   I  lopped  oVL  certain  Branches  of  a  Sycamotr,    the  Morning' 
betimes  ^  a  hard  Frofli  {JP<h.  2i.)  before  they  would  bleed,  or  (hew any  ^Dt 
of  MoUture.    And  not  wilting  to  wait  the  change  of  the  Weather  and  w 
^n's  Heaib  I.  brought  th«m  within  the  Air  of  the  Fiie^  md  hj  and  bf^  » 
I^rj^xjpefijed,  they  bled  apace,  without  being  icniibly  the  warmer. 

Tjiiis.  Experiment  repeated,  afforded  me  ^^^rcc&.Pbemmena^  whkk  feUowv 
afvl  pr97ed  almoil  an  univcrfal  Way  of  bleeding  all  ibtu  of  l^rees^  eveft  tbok 
^lv^J>J  tiJ^gi^veS  mM  not  (hew  any  Signa^  ^Aiiftuie. 
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-  x:  Ptrfes  of  MflJpAfy'  ^ftftmore  «rt(l  ¥^iiIfAiti  cut  idiih  ih  ^fi  WeSltlief; 
and  brought  within  the  Warmth  of  the  ¥lt€y  did  Meed  in  an  ihftirit.  AJfo 
WilfcrW^  H«eJ,  Chertf,  W<kkl-bine»  Bitther-nut,  Vincj  Efdcr^  l^rbefry^ 
Apple-tree,  Ivy, 6ff.  Whlcking and Egge-berry-trce  {i.e.  PadusThebpbrfiJH) 
iried  in  the  fatiSb  manner  iti  Craveif. 

,2.  Brianaod  R^pberiy-rodi  Wert  more  dM^riate;  Afli  uttcHj^  rcFufcd; 
tfven  heated  her. 

3;  Branches,  that  is^  Poles  with  their  Tfaps  entire  and  unctit-,  Heed  al& 
w!hen  brotight  to  the  Fire-fide  j  but  feem  riot  To  freely  to  dHhk  Up  their  Sap 
again  when  inverted,  as  when  made  Poles. 

^4.;'  Theiame  WiBb^r-poks  left  all  Night  in  the  Grafs-plot,  and  returned 
the  fflMt  iUy  td  tter  Rft-fide,  bled  afrelh. 

•  5.  Maple  and^  Wfflow-peles  bleed  and  ceafc  at  Pleafure  agaih  arid  again,  if 
quickly  withdrawn  and  ballanced  in  the  Hand,  and  often  invcttcd  to  hindei" 
tie  faffing  and  expence  of  &ip  5"  yet  being  often  heated,  they  will  at  length 
quite  ccafe,  tlw*  no  Sap  was  at  any  Time  fenflbly  loft.  And  when  they  have 
gpVcn  .over  Bleeding j  that  is,  flicking  any  Morflurc,  by  bfeing  brought  with- 
in the  Warmtfcf'bf  thef^ire^  thfe-Bi^k  will  yet  be  found  very  feU  of -Juice. 

.  5.  An  hard  Ligature  made  within  a  quarter  of  an  Inch  of  the  End  of  a: 
Wood-bine  Rod  dBd  n&t  hinder'  its  Bleeding  at  all,  when  brbught  within  the 
WarriKhoftheFire.-  ■'    ' 

I  7^  Mapfe  afid-Wilk)W-Poles,'6ff.  qime  pared  -of  Barfc,  and  brought  t6 
the  Fire,  will  fhew  no  Moifture  at  all  in  any  Part; 

8.  One  Barberry  or  Pipridgc-Pole,  bared  of  its  Bark  brought  to  the  Fire, 
didiheMr  Moiftiy^e^  from  withfh  the  more  in#aril  Circles,  though  not  any 
frbfti  the  outward. 

9.  Maple  ai^d  Willow-poles,  6?r.  harf  bared  of  Bark,  would  f)leed,  by  tTie 
Fire,  from  the  half  only  of  thefe  Circles,  wMch  lay  under  the  Bark, 

10.  Mapte  and  Willow-pole*,  fplit  in  two  and  planed,,  woxrtd  not  Ihcw 
any  Moiftofe  oti  the  pkmed  Sides,  but  at  the  Ends  only; 

11.  A  Pole  of  IVy  did  of  itfelf  exftditt  and  llicw  a  liauid  ^d  ypJIowifh 
Refinfrom  the  Bafrk  and  neafthe  Pittt;  but  when  brbught  to  the  Fire  fide, 
it  bled  a  dilute,  thin  ted  colourlefs  Sap  from  the  iriterntediite  Wobd-Cir- 
dcs. 

'  r2;  A  Pole  of  WHlow^  (f6r  Example)  bent  mto  a  Bow,  will  Mfe  its  Sap 
ffeely,  as  in  Bldtdftig- either  ^^tMict^ifty  or  by  the  Fire. 

13.  One  or  both  Endsof  tKe  Pith  of  t^  Wifo#-jpofe,  fealidt^r^Wth  hard' 
Wix,  *ill  yet  freeJy  bleed  hj  the  Warmth  of  the  Fire. 

'  14.  March  ^^y  167T,'  v?a*the  g^eateft  Froftand  SnoW  vft  have  had  tJiis  i».>. »ii«i 
Winter  in  thefe  Pans  about  Tbr'*,  which  fonre  Twigs  and  Branches  of  the  Very 
fane  WilteW-tree  as  formerl^^,  and  filtewift  of  many  odierWiflow- trees,  taken 
off  that  Morning,  feeing  brought  within  the  Atf  cf  the  Fh'e,  would  fhew  no 
]Moifture  at  aS!  ^  rio  not  When  heated  warm,  mid  dTtiin  and  long  turned. 

i'5.  Mar.  24!.  ThSe  feme  Willow-branches,  which  the  Day  before  would  not' 
bleed,  andwcreth^oWnup6ntheGraf^plota^Ni^t,  did,  both'tlley and  other' 
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new  cut  downy  by  the  Fire-fide  freely  (hew  Moifture»  and  Ueed  in  the  Morn* 
ing  upon  the  broking  up  of  the  Froft. 

1 6.  A(h-Poies  and  Branches  that  Day,  and  the  Day  before,  would  by  the 
Fire  be  no  more  moid,  than  when  I  formerly  tried  them. 

17.  The  fame  Morning,  a  Twig  of  Maple  which  had.  had  the  Top  cut  off 
the  7th  of  Feb.  (and  which  then  bkd)  being  qui(e  taken  oflf  from  the  Tree, 
and  brought  within  the  Air  of  the  Fire,  and  held  with  tTie  formerly  cut  end 
downwards,  did  not  run  at  all  at  that  end  ;  but  held  ^n  in  that  Pofture,  it 
did  run  apace  at  the  other  new  cut  End  uppermoft,  fo  as  to  fpring  and  trickle 
down. 

Notij  That  this  doth  well  agree  with  my  Experiments  made  the  Year  be- 
fore at  Nottingbaniy  where  I  obferved  Wounds  of  fome  Months  ftandii^,  to 
bleed  apace  at  the  breaking  up  of  every  hard  Froft  For  in  tbele  Pares  there 
hath  been  no  hard  Froft  this  Year  ;  not  comparable  to  tlMt  Year.  Again, 
thofe  NoUingbam-Trets  I  wounded  in  the  Trunk,  and  they  ftood  aga^  a 
Brick- Wall,  and  the  Wounds  were  on  the  fide  next  it  i  and  befides  had  horie- 
dung  ftopped  in  all  of  them,  for  fome  Reaibns,  which  thingn  did  undod>tedly 
defend  them  much  from  the  Air  and  Winds,  and  kept  the  Wounds  ffiU  green 
and  open ;  whereas  the  Tops  of  thefe  Maple-twigs  fpoken  of  in  the  laft  Ex- 
periment, were  expofed  in  an  open  Hedge  to  the  Air  and  Winds ;  as  alfo 
the  two  Sycamores  here  at  Tcrk^  mentioned  above  to  have  been  wounded  in 
Nov.  1 6  JO.  and  not  have  (hewed  any  Signs,  of  Mc^fture,  for  that  veryCaufe, 
that  they  were  not  frefh  ftruck  at  BlecdingTimes. 

Thtcireu-       LXL  I  am  inclined  to  think,  that  there  is  fome  Kind  of  Grculadonof 
sa'IT^Dr.  ^^^  Juices  of  Vegetables  ;   i.  Becaufe  I  find,  that  ail  the  Juice  of  a  Plant  is 
M.  ufter,*!  not  extravafate  and  loofe,  and  like  Water  in  a  Spoi^e,  but  that  there  are 
70./.  »xi».  apparent  Vcffels  in  Plants  analogous  to  Veins  in  Animals,  which  thing  is. 
moft  confpicuous  and  clear  in  fuch  Plants,  whofe  Juice  is  either  white  or 
red,  or  Saffron-coloured ;   for  inftftnce,  in  each  kind  of  Juke  we  propofe 
La^uca  AttraHiliSy  and  Cbelidenium  majus.     2.  Becaufe.  that  there  ait  very 
many  Plants  (and  thefe  laft  named  are  of  the  Number)  whofe  Juice  feems 
never  to  be  at  reft,  but  will  fpring  at  all  Times,  freely  as  the  Blood  of  Ani- 
mals, upoii  Incifion. 

The  Way  of  Ligature  by  metalline  Ringsi  is  an  Expedient  I  have  not 
ufed  *,  but  other  Ligatures  I  have,  upon  a  gr^t  number  oSf  our  £i;gi2^  Plants, 
not  without  the  Difcoyery  of  many  curious  FbMPmaia.  The  fuccwofan  Ex« 
periment  of  this  Nature  upon  Catapu^ia  nUnor^  Lob.  was  as  follows  \  I  tied  a 
.  Silk-thread  upon  one  of  the  Branches  of  this  Plant  as  hard  as  might  be,  and 
'  not  break  the  Skin.  There  followed  no  greater  Swelling  that  I  could  difoem, 
on  the  one  fide  of  the  Silk  than  on  the  other  \  although  in  often  repeadng 
the  Experiment,  fome  Silks  were  left  Hours  and  Days  unloofed  ;  and  yet 
the  Dimple  which  the  Thread  had  made  in  the  yielding  Branches,  had  a  lit- 
tle raifed  the  immediate  Sides,  but  both  alike.  The  Plant  in  like  manner 
would  bleed  very  freely,  both  above  and  under  the  Tye.  This  was  alfo,  I 
thought,  very  remarkable,  amongft  other  things,  in*  diis  Experiment,  that 
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in  drawing  the  R^or  rofind  iibout  the  Branch,  juft  abo^e  or  below  theTye, 
the  milky  Juice  would  fuddenly  fpring  quc  of  infinite  fmail  Holes,  befide 
the. made  Orifice,  for  more  fhaoitialf  an  Inch'  above  and  below  the  Tye: 
whidi  feems  to  argue,  that  tbo*  there  was  no  Juice  intercepted  in  Appear- 
ance from  any  Turgefcene,  as  in  the  Procefs  upon  the  Members  of  a  fan- 
guiHi0us  Animfi^,  yet  the  Veins  were/o  over-thronged  and  full,  that  a  large 
Orifice  was  not  fufficient  to  difch^e  the  fudden  Impetus,  and  PreiTure  of  a 
.fome  ways  ftreightcned  Juice. 

LXII.  !•  To  prove  that  the  Sap  docs  dcfqend  in  Winter,  I  have  obfcrvcd,   ^^fi^^i 
that  the  Graft  hath  iqflu^nce  either  to  corrupt  or  to  heal  the  Stock :  nay,  lir,nZl''if 
farther,  to  alter  and  change  the  very  nature  and  way  of  the  growing  of  ^^^*^* 
the  Root  in  the  Earth,  which  I  cannot  fee  how  it  (bould  do,  but  by  fend-  ^^tMfl^ 
ing  down  its  Sap  thither.    I  have  by  certain  Obfervation  found,  that  Crab- 
flocks  grafted  with  fome  forts  of  Fruits  which  the  Soil  l^keth  not,  they,  not 
the  Soil,  will  (not  one  or  two,  but  all  of  that  fort)  canker,  not  only  in  the 
Graft,  but  the  Stock  alfo ;  which  if  you  graft  again,  upon  the  former  Graft, 
with  a  Fruit  likine  to  the  Soil,  will  all  heal,  and  fo  become  Trees.    And  fur* 
ther,  certain  it  is  oy  my  Obferv^tioTH  that  ao  Pear«^ftocks  being  wild,  graft- 
ed young  with  die  fame  fort  of  Pear,  and  20  with  another,  the  Roots  ofeach 
of  them  of  one  fort  will  grow  alikei  and  fo  tbofe^pf  the  other.    Generally, 
thofe  that  naturally  grow  h%h,..as  the  Bare-Land-Pear,  Root  deep,  and  all  do 
£0 :   Thofe  whofe  heads  are  boihy  and;  thick,  as  the  Summir-Boncbr^m : 
their  Roots  run  wid^,  and  are  matted  below,  and  all  are  fo.    This  Diverfity 
of  the  way  of  growing  of.  the  Root,  muft  be  by  grafting ;  and  could  not  be 
but  by  the  Intercourfe  of  Sap,,  .which  it  received  fiom  the  Graft  i  and  that 
cannot  be,  but  by  the  Return  of  Sacp. 

2.  *Tis  no  wpnder  if  the  Eflfe^  whkh  Mr.  Reed  mentions  do  follow  from  4^  ^«  J« 
that  Correfpondence  in  all  Parts  of  the  whole  Plant,  which  is  by  me  ac*  ^i^''* 
knowedged,  efpecially,  fince  t^  the  Leaves  and  all  the  Ppres  in  the  Branches 
and  Body,  the  Plant  draws  a  kind, of  Suftenance  fi^om  the  Sun,  Air,  and 
Dews,  as  by  the  Roots  from- the.  fucculent  Soil.  And  a4  the  Channels^ 
which  I  ma^  call  the  Conduits  and  Strainers,  of  leveral  Stocks,  and 
Coyns  do  diixer,  fo  may  ^  fome  Change  of  the  Liquor  be  made  by  feveral 
kinds  of  diftiUa^onJ  And.  from  the  fore-noted  Difi[erence  of  Stocks, 
and  the  differing  Grains  of  the  Roots  and  Timber,  as  alio  from  the 
differing  Leaves,  if  accur^itely  infpedted,  and  confidered,  we  may  in  time 
perhaps  difcover  fome  particular  Caules  of  the  differing  Sap,  Fruit  and 
bloflbrns.  ' 

'Tisabqut  15  Years  fmce  I  piiblUhed  a  Hint,  how  to  difcover  by.  the  Cor 
k>ur.  Figure,  Tendernefs  and  AQ>crities  of  the  Leaves  of  young  Applet- 
Plants  and  Crabs,  firft  appearing  in  the  Spring,  which  Plant  would  yield 
the  more  delicate,  and  which  the  more  auftere  Fruit  and  Liquor,  to  feveral 
Kixuis  «id  Degrees  of  Delicacy  ^nd  Aufteri^,   Flatnefs  and  Infipidnefs, 
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^hd  Vi^cltft  dfldt  BHIknefs.  And  thiftv  T  thiidci  tdftOvM  H  ^onlid«fttI«f{  ftftr 
ibme  Effltracy,  or  Sign/  at  leaft^  <»rCMt%6  or  O^mtlon-  m  the  Oefcttnt  df 
Sap.  Bat-^  far  as  I  dkre,  ot  didj  ddny  »ie'Dtflb«lit  of  Sap,  I  meant  it  ih 
the  vulgar  Senlb  of  that  EKpt^f^n.'irivi  thfe^  rniAi  QjjMti^  6f  Sap  «^cb 
afctnds  !n  the  Spring,  ^hd  4s  gfladta^iy  4i^i^n^  intft  LeaWs,  BldfSM^ 
Fruity  Tthiber ;  4n  fucti  iifi&nner'  as  the  ^^^ctdi^  in  ^oofig  AniMsih,  i 
drfcribed  by  Dr.  Kerkringiusi  j^tbrip.  Hin.—^Th  a  lat^  Qbanritf  tif  Sap^ 
which  is  expended  on  the  Fruit  and  Growth  of  fon>e  Trrts,  ot:  Acorns* 
Walnuts,  Chefnuts ;  and  this  returns  not  to  the  Root  in  Winter :  Yet  con- 
iifts  well  with  tlie  Sentiment  of  the  CjtcftilfttkfD  Hf  theSApi  wbith  in  feme 
Seafohs  niay  run  thfc  rotmd  more  fwiftly*tKan  ifi  other. 

p^in.      LXIIF:  i.  Some  Year*  ago,  I  ihadri'a  ftw  OWcrvatiofis  contcmitig  thb 

VrTfy'll^'  Veins,  <yf  fwch  Dulfu^s^  as  feem  to'coiitaiA  and  carry  in  them  thendbfeft 

M  Liftrr,«.  Juiccs  of  Plaftts ;  and  I  arfi  of  Opittiort  that  they  will  prove  Veflclv  analo^^ 

^^'^'•'''^**  gous  to  oitr  humane  Veins.     Thofc  Parfs  of  a  Plant,  *rhlch  P/%  cdk  bjr 

•the  ftames  of  yeh/e  and  Pn^/e^  are  notfting'cjfe  in  my  opinion,  biit  whatW, 

Grew  calls  Fibres  and  IrifertrifcntSi  or  the  lighou^  Bbfly  interwtretn  irith 

that  which  he  takes  to  be  the  cc^rficaJ,  -that  is,  the  feveral  Diftinftions  of  the 

Grain.    B\K  that  thefe  Veflefe  are  no«  ahy^  of  the  Po^es  of  the  lignoils  Body 

<to  ufe  the  Dodor'J  Term^)  is -plain  Ifi  a  trartfrerfe  Gut  df  Angitiea  ^fPoefiris 

fnagfia  vulgatiof^  J.  B.  for  example ;  the  V^iiiis  thcr*  "tcayfeieirly  (hew  them- 

fclvts  to  an  attentive  VJe#,  to  be  dtifihft  <tem*Rbre»,  dbfervable  m  the  P*- 

^jttnikynr^  crf  the  f^me  ecM»tical  Body  together \«ththemfetvte";  the  rtiilky  Juitt 

ftilP 'firing  bolides, '  and  not-  ih  arty  t\htk.  •  -  Aftb*  in-  thfc  ^b  GHit  «f  a  Bill^ock 

in  y»*tf;  tfie^like  Juice  fprings  on  ^this  dnd  6n  that  fide  df  the  lUdH  of  the 

woQdy  Circle^  that  is,  in  the  cortical  Body  atld  Pithoriiy.     Again,  whcrft 

[^  "^    tht're  is  n6PMi,;""tlterei5  nonedf  this  Jince  tobe  ^  arfd^confequently 

.::'..\  none o»* *efe  Vferiw  T  »in  the  Ro6t^ of  Phrtts^  amf  TnlrtttS  ^  Trees;  tat 

cvef  Th'tftti^BiA  of  eitber.    Thefe'Pkitiojlar*  rfe  pliirify  isbfapysWc  m^ 

c  •Ftirth*,  rieitRer  are  they  prdbatly  of  the  Number  of  th«  Pores,  deibribcd 
by  Dr.  ^Av^  in  the  cortical  Bodyi  or  Piffi  :  Not  furely  of  thofc  Bores  ex- 
tended ty  the^Briadth,   beeaufe  the  Gourfe  of  tfte  Juice  in  thfefc  Y€Bdi 
n  by  the  Length  of  the  Plant;  as  I- have  fometimes  very  plainly  traced 
In- the-  PMi  of  a  rfrierf  Fenncl-ftrfk,  Redwing'  thttn'  by  BMBflSbn  quite  th«r^ 
«he^lJk*hg!tfr*f  tfte'to.    It  remaSns,  that  Sf  Fores,  thty  are  of  riidfe  Pdres 
^P  *hc  cortiafl[^So(fy,  that  af  e  •  fupJ)ofcd'  nb  be  extended  by  the^  Leiigdi  thcrt?- 
'    of  1  which,  yet  fcems  (to  me  at  leaft)  not  enough :    But  we  thiiftl  then* 
Vinds'^ria^fted  with  Aeir  owH  proper  Metttb^anes^  inakgdiA  t6  tJte  Vdns 
cfoarhumaiteBody ;  for  thefe  Realbns,  k  Becaufe  they  are  to  be  found 
ih  tfte  Pithi  and  Ibmctimes'  in  the  cortSiaT  Body  of  a  PliBit,  not  iriduded 
IritWn  tHe  common  Timible  of  any  KbW!,  asf  is  Abore  noted.     That  Ft- 
ipres,  tft  the  feminal-  Roots>  are  ctothed,  is  m^-  plain  in' feme  Plants^  as  in 
-  *  5  Fern 


Frniand  GeNUumii  BitniBoides ;  the  Fibres  of  the  htm»9teiXiSLteij  n  ^dft 
in  feme  Parts  of  the  Plant,  with  ^  black  Skin^  ki  the  latter  likewift  with  4 
fed  one.  And  in  thefe  c^fes,  had  they  not,  I  fay*  theiFown  proper  Mem* 
branes,  we  fee  no  caufe  why  the  very  porous  arid  fpongy  Body  or  the  Pifib, 
^bid  drim^  (hottld  not  be  in  aH  Places  filled  alike  with  die  jfuioe,  and  not 
*j:ife  (as  mod  plainly  it  doth)  in  a  few  determioafee  and  fet  Fkoes  only,  tha8 
ftf  according  to  the  Pofttion  and  Order  of  thefe  Vcffels.  a.  AgaiiH  the 
Experiment  T  made  concermng- the  E!k&  of  a  Ligature  on  CafiMpmia  nUmm 
JLffMf  viz^.  The  ftidden  fpringin^of  the  milky  Juice  out  of  the  infinke  Pores  nd.fu^4 
befides  the  fneiTiOB)  (the  caufe  of  which  Pbmmmetm  I  take  to  be  the  difl^**  ^^'  ^^^ 
ted  Veins  inipetuoufliy  difcharging  themfelres  of  Part  of  their  Juios  withtq 
'^he  peraus  PMrmchyma  of  the  Bark  •,)  whence  it  is  probable,  that  if  thercr 
was  no  coated  Ve£^(  to  hold  this  milky  Juioe,  we  might  wett  exped  its 
fpringing  upon  the  bare  Ligature,  as  when  we  ^ee2e  a  wet  Sponge,  the 
Mternai  Cotkie  of  the  PIsmt,  as  this  Experimeiit  ihews^  being  aauauy  per- 
forated. 

'  In  dle^next  fJisc^  k  is'very  probable,  that  th^4o  VeHblsare  \n  all  Pl^ts 
whatfoever.  For,  as  it  is  truth-like  of  all  the  other  fubftantial  Parts  o^ 
Flknts  that  they.  ari$  aflluafly  in,  and  cotnimon  to  alt  Plants,  tho'  fpecified  by 
divers  Aecidcnts  in  Figure  and  Texture  \  fo  of  thefe  Veins,  which  tho'  they 
Ito  difcemabte  moftly-ift  tikrfe  Pknts  where  they  hold  difeoloured  Juices^  yet 
wip  nAay  very-  probably  thinks  that  they  are  not  wanting,  where  tho  Eye* 
finds  not  that  Aififtance  in  the  challenging  of  them.  And  in  thefe  Mcpy 
Fiants,  where  they  are  leaft  vifible,  there  is  yet  a  tinrtc  when  they  are^  if  not 
ih  all,  yet  in  fome  parts  of  thefe  Plaets,  plain  enough  to  the  nake(l  Eye. 
The  tender  Shoots  of  the  greater  and  Icffer  Maple  in  Afoy  are  full  of  a  milky 
Jujce,,  viz.  the  known  Liquor  of  thefe  Veins*  Agaih  to  this  purpofe,  if  you 
apply  a  etean  Knife- Blade  to  a  tranfverfe  Cut  of  the  like  Shoots  of  Elder, 
abe  gumttif  Liquor  of  thefe  Veins  will  be  drawn  forth  into  vifible  String®,  as 
is  th^  nature  of  Bird-lime,  of  the  Bark  of  Holly,  or  the  Milk  of  Ca^aputioh 
minor  I/fbd.  Further,  the  Leaf-ftalks  of  our  G^den-Rhubarb  do  fomctir^cs 
ibpot;  (by  what  Accident  we  enquire  not  here)  »  tranfparenc  and  very  pure 
chryftalline  Gum,  tho*  the  Veins  that  held  this  gummy  Juice,  arc  by  no-or- 
dinary means  vifible  in  them  •,  and  yet  by  comparing  rfie  Nature  and  Proper- 
tSes.of  this  Gum,  with  that  of  the  Gun^  of  other  Vegetables,  we  ca^nnor 
doubt  but  this  Gum  Rhubarb  is  the  Juice  of  thofe  Veins,  as  well  as- we  ave 
affiMred,  the  Gum  of  other  Vegetables  to  be  of  theirs,  by  the  fftRie  compara-' 
tive  Anatomy.  Laffly,  we  think,  that  even  Mlilhrooms,  that  feemiAgly 
inferior  and  imperfeft  Order  of  Vegetables,  are  not  exempt  and  deftitute  of 
thefe  Veins,  fome  of  them  yielding  a  milky  Juice^  hot  and  fiery,  not  unlike 
ibme  of  the  Spurge-kind,  or  Eupborbium. 

The  primary  ufe  of  thefe  Veins  is,  in  my  opinion,  to  carry  the  Sulcus  m- 
tritins  or  Plants ;  becaufe  where  they  arc  not,  there  is  no  Vegetation  ;  as  it  i$^* 
fi^n  if' an  engrafted  Branch  or  Arm  be  bared  and  ftripped  off  the  Chyi  t^i. 
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in  yum,  all  the  Courft  of  Vegetation  will  appear  ^  hayn  been  made  only  by 
the  Bark,  and  not  by  the  Wood,  that  is,  in  the  Place  only  where  thefe  Vein$ 
are.  A  fecondary  Ufe  is, the  rich  Furniture  of  pur  Shops:  For,  from  thcfe 
^  Veins  only  it  is,  that  all  our  Vegetable  Drugs  areextrafted,  and  an  infinite 
more  might  be  had  by  a  diligent  Inquiry,  and  fome  eafy  Means  which  I  have 
not  unfuccefsfuUy  put  in  praftice. 
•.9o^.jt3t*  To  the  foregoing  Obfervations  I  fhall  here  add  others  of  later  Notice ;  as. 
the  Skin  of  a  plant  may  be  cut  Iheer  oflF  with  Part  of  the  fpongy  Parnuiyma, 
and  no  figns  of  milky  Juice  follpw,  that  is,  no  breach  of  a  Vein :  Again,  we 
have  ftripped  the  Plant  of  its  Skin,  by  pulling  it  up  by  the  Roots,  and  ex- 
pofing  it  to  the  wet  Weather,  until  it  became  flaccid  as  a  wet  Thong,  widi- 
out  any  Injury  to  the  Veins,  which  yqt  upon  Incifion  would  frcfhJjr  hlccd. 
Thefe  Exper^nents  make  againft  the  general  Opinion  of  one  only  Sap^  look^ 
ly  pervading  die  whole  Plant,  like  Water  in  a  Sponge. 

In  the  tr^verfe  Cuts  qf  Plants,  we  fee  as  it  were  a  certain  Order  and 
Number  of  the  bloody  Orifices  of  differed  Veins. 

We  obferve  allb  in  a  Leafi  whjch  we  take  to  be  thp  (impleft  Part  q(sl 
Plant.  ... 

1.  That  the  Vcbs  keep  cpmpaqy  with  the  Ribs  and  Nerves  (as  we  vul- 
garly call  them)  and  are  distributed  into  all  the  Parts  of  the  Leaf,  according 
to  the  Subdivifions  of  thofe  nervous  Ligaments,  and  are  difpofed  with  them 
into  a  certain  Net- work  -,  whether  by  Inofculadons  or  bare  Contad  onlf, 
we  pretend  not  to  determine. 

2.  That  in  a  tranfverfe  Cut  of  a  Leaf,  the  middle  Fibre,  or  Nerve,  for 
Example,  feems  to  yield  one  big  Drop  of  a  milky  Juice^  Q>i[inging  as  it  were 
from  one  Vein  ;  yet  the  Microfcope  plainly  fhews  us,  that  there  arc  many 
Veins  which  contribute  to  the  making  up  of  that  Drop. 

3.  That  if  a  Fibre,  or  Nerve,  be  carefully  taken  out  of  the  Leaf,  the; 
Veins  will  appear  in  it,  like  fo  many  fmall  Hairs,  or  Pipes,  running  along^ 
and  ftrtping  the  Nerve. 

4.  That  thofe  many  Veins  are  all  of  an  equal  bignefs,  for  ought  we  have 
yet  difcerned  to  the  contrary. 

5*  That  though  we  feem  to  be  more  certain  of  the  Ramifications  of  the. 
Fibres  wherein  thcfe  Veins  are,  yet  we  are  not  fo,  that  thofe  Veins  do  any, 
where  grow  lefs  and  fmaller  ^  though  probably  it  may  be  fo.  That  which 
makes  us  doubt  it,  is  the  exceeding  Smallefs  of  thefe  Veins  already  i  even, 
where  we  might  probably  expeft  them  to  be  Trunk- Veins,  and  of  diieJargeft 
Size :  And  being  there  dfo  in  very  great  Numbers,  and  running  in  dire&^ 
Lines  along  the  Fibre,  we  guefs  that  one  or  more  of  them  may  be  diftributed 
and  fall  off  either  hand,  with  the  Subdivifions  of  the  Fibres,  and  fuffer  any 
Dimunition  in  their  Bulk. 

6.  That  we  cannot  difcern  any  where,  throughout  the  whole  Plant  laiger 
Of  more  capacious  Veins,  than  thofe  we  fee  adhering  to  the  Fibres  of  die. 
Leaves  which  do  alfo  appear,  from  comparing  the  bleeding  Orifices  in  a 
tranfverfe  Cut.    I  have  found  it  a  difficult  and  laborious  Talk  to  trace  and 
unravel  them,  throughout  the  whole  Plant. 

2  Our 


*  QarOfirimis^  That  tWe Vdas ddftUtkeep  compuy  with  tbeir  reipec- 

.  tif  e  Fibres.    And  as  all  the  Fibres  of  the  Leaf  are  joined  in  the  Stalk  of  the 

Leaf,  and  that  Stalk  expMc&ted  in  ckKhing  the  Twig  or  Stem  of  the  Plant 

(which  we  take  to  be  the  ReaP)a  of  the  orderly  beeaking  forth  of  the  Leaves) 

fodo  w^  think  of  the  Veins^  their  perpetual  Companions. 

And  as  we  have  fai4  che  Fibres  o^  the  Leaves  are  joined  in  the  Twig ;  fo 

ait  thofe  of  the  Tw^  ia  the  Br^nchesi  thofe  of  the  Branches  in  the  Trunk 

or  Body  of  the  Tree*    The  like  alfo  in  an  in^med.Order  we  feeni  to  obferre 

'  in  the  feveral  Coat;s  and  Ramificattons  of  the  Root.    This  the  feveral  Circles 

of  Bleoling  Orifioes  in  tranfverfe  Cut3)  &em  to  confirm^ 

Bitt  EK>feover>  in  the  Roofs  of  Plants,  if  a  fimple  Coat  be  feparated  and 
cxpoled  betwixt  your  Eye  and  the  Light,  the  Veins  appear  to  beitcatigely 
enfangled  and  iniplicate,  aod  not  ia  tb:  fame  fitm>le  Order  a^  in  die  Leaves. 
The  Uce  we  think  o(  the  Bark  of  the  Bodies  of  Trees,  which  we  cannoc  diA 
ligguiflir  from  the  Roots  of  Phots::  Though  there  Is  indeed,  foraething  (at 
l«ift  at  ceiitaia  SeaSom  of  the  Year)  ki  the  Root»  wiiich  is  not  to  be  found  in 
anjr  Pstft  cif  the  Pla^t  befidss. 

From  what  has  born  &ld»  it  may  well  he  doubted^  whcliier  there  ia  any 

Sintts^  or  cx)iqnQi<yiTni(dU  i^M  whidi  all  the  Veins  arc  gathered :  BotMthei:, 

chat  there  are  a  multitude,  of  eqwHy  big  Vdns,  each  exliling  ^art  by  itfetf. 

We  indeed  have  C^UBd  it  very  difficult,  fo  to  exhauft  the  Plant  of  its  milky 

Juice  as  to  kiU  i«»  though  we  havo  given  it  very  many  Inclfions  to  that  pur- 

fafe>    Divers  other  I»flaoce$  there  itte»  which  fitvour  the  Difcontinuance  of 

^6  V^ns»  and  thci  lili:de  Relatioa  and  Xatercourfe  they  have  with  one  another; 

«  one  Branch  of  a  Tuee  hairing  iaic  aad  well  grown  Fruit,  before  the  other 

JBranchcs  of  the  ia»c^Ttte  ainid  Fmtc  hktfonot^  och^we  Leaves;  from  the 

di£ferent  Situation  and  other  Circumftancea  of  Culfurr»  the  indefinite  and  pei^ 

perual  Gfiowth.of  a  Tree»  tIieQM\g0Viarniiig»  &^. 

.    The  Subftaace  q£  th^  Vdos  £miist  to  be  a»  tri^  membianoafiy  aa  tJie 

Veim  of  Anuoais*  A  Leaf  wittaoe^ve  way  rndbeexteoded,  burthe-Vdm 

in  a.Loaf)  if  ftecd  of  all  the  woody  Fibres^  will  b^ftretthed  out  tcuone  thini 

Part  at  i^t,  and  yignroufly  reftore  themfeivtt  agaiOf  juft  like  a  Vein,  Gut» 

€r  any  otixx  menibaaaoua  Di^r  of  an.  Aiuoiak    A^^9  tfaefd  membianous 

Fipeis  are  exceeding  thin  and  traoi^arent,  hecauTe  they  fiiddenly  di£ippeai^ 

aadt  fiibfide  after  dmr  heiag  ejdvmSed.  of  tbor  Juice ;:  andpartumiarly,  in 

chat  we  iee  the  U^uor*. they  haid»  (juitiedir0ttgh;tfacm,  fl0Qtherw8&  than  the 

BJood  tlBTOi^our  Veins n  or  (mCUUmum m^us^.karEiBmiflc)  a Tindure 

of  SalftoQ  in  ChryftaUtae  Pipes; 

Tn  the  keenefl:  Froft  which  happened  the  other  Wmter,  .we  di&Aed  the 
ftoxeir  Leaves  cf  the  Gardca.Spui^  ticrrwr  ofaftrved^  that  all  ,the  Jaice 
^(bdEhlcs  tibat  iriiich,  tihe£:  Veins  :hidd)  wias^  indcsd,  froscen  into  peifbft  hard 
loty  and  to  be  espneiTed  oat  tir  tha-Hgure  of  fha  containing  Ponca;  but  die 
milky  Juice  was  as  liquid  aa  eveiv  dioag^  not  &>  brifkas  in  open;  Weather. 
Tbie  &qperiment  wtm^  ta  be  good  Ftoof  of.the  BorfeOian  .ofithiaf  milky 
Jm€i^9  and  that  it  hath  within  itielf  fo  great  a  Degree  of  Fermentation;  that 
.  at  preferves  itfelff  and  confequently  the  whole  Plants  from  the  Injuries  of 
VoulU  Uuuu  the 
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the  Weather  \  that  is,  the  Plant  ow«l  ict  Life  to  it.  l*has  we  have  Teefi  Ib- 
fcfts  (as  Hcxapodc-Worms,  6fr.)  lie  frozen  upon  the  Snow  into  very  I^umps 
of  Ice ;  and  yet  put  under  a  Glafs,  and  expoled  to  the  Warmth  of  the  Fut, 
.  they  quickly  recovered  their  Legs,  and  Vigour  to  efcape ;  which  we  thii^ 
could  not  be,  unlefa  the  vital  Liquor  of  their  Veins^  as  in  this  Inftance  of 
Plants,  had  beeA  untouched,  and  little  concerned  in  the  Froft.  Further,  we 
hence  alfo  urge  the  different  Ufes  as  well  as  Natures  otthefe  Juices,  and  look 
upon  the  frozen  Icicle,  or  that  cofMoos  dilute  and  limped  Sap,  as  alimenta^; 
the  milky  and  not  frozen  Juice,  as  the  only  proper  venal. 
As  to  the  Motion  of  thefe  Juices,  thefe  Things  ale  certun : 

1.  That  the  milky  Juice  always  moves  and  fprings  brilkly  upon  the  open- 
ing  of  a  Vein :  The  limpid  Sap  but  at  ceruin  Sedbns,  as  it  were  by  ActS- 
dent,  and  not,  as  I  judge,  from  any  vital  Principle,  or  FermatatilMi  of 
itsown. 

2.  The  venal  Juice  hath  a  manifcfl:  inteftine  Mqitioh,  or  Fermentation, 
within  itfelf.  Witnefs,  befides  whathaith  been  juft  now  6ud<f  it^  itsP contri- 
buting, and  the  long  Continuance  of,  that  Motion  to  the  moft  ioTenliblc 
of  Liquors;  and  likewifetts  thick  stnd  troubled  ^leiddifag;  like  thetifingof 
.  Yeaft,  which  yet  in  a  few  Hours  after  drawing,  faUs^  and  the  Juice  becomes 
tranfparent,  as  theGum  of  the^iV^inftf^^Rte/,  Arc.  *  ' 

We  think  indeed,  (according  to  the  Knowledge  we  y^t  have  of  the  Parts  of 
Plants)  that  thefe  Juices  move  by  a  far  different  Conti9vance  of  Parts  fium 
that  of  Animab  i  not  yet  here  difcoverinff  any  thing  of  Veins  into  one  cmn- 
.mon  Trunk,  or  Pul&tion,  no  fenfibld  trop  by  Ligature,  no  difference  m 
Veins,  (^c.  All  which  Difficulties,  notwithibmding,  m^^  I  hope^  hkiamt 
be  happily  overcome,  and  the  Analogy  betwixt  Plants  aiid  Animals  be  in  a8 
things  elfe,  as  well  ai  in  the  Motion  of  their  Juite,  fully  cleared. 

There  feem  to  be  in  Plants  manifeft  A&s  of  Senfe :  We  infhmce  btiie 
fudden  fhrinking  of  fbme  Plants,  the  frequent  dofing  and  opening  o^Flow^ 
ers,  the  critical  erefting  the  Heads  of  PxM)pies  from  a  pendulous  Foftore^ 
land  particularly  the  Vermicular  Motion  ot  the  Vems  when  expofid  to  die 
AiT.  ,  Again,  >  the  Veins  of  Plants  may  indeed  be  diffisreoti  thoi^i^  at  prefent 
we  cannot  tell  wherein  they  are  fb ;  the  Arteries  withm  our  Heads  are  hardly 
,to  be  known  by  the  Eye  from  the  Veins.  Further,  there  arc  natural  and 
ifpohtaneous  Excretions  or  Yentings  of  fuperfluous  Mc^hut  in  Plants,  vifible 
and  conftant,  in  the  Crown  Imperial^  Ronella^  Pinptkuloy  &c.  As  to  the 
Ligature,,  as  it  hath  beenfaitherto  applied  by  us^  it  is  not  to  be  relied  on  for 
the  Difcovery  of  this  Motion ;  the  Veins  only  of  Plants  being  the  Pans  pnh 
bably  diflendable.  /  :  

I^y,  We  muft  either  take  that  away  firom  the  other  Reafbns  mvea  of 
the  NecdBty  of  the  Circuladon  of  the  Blood  of  Animab^  vix..  The  htndnng 
of  its  bitakine  and  clodding  \  or  we  muft  grant  the  fame  Motion  so  the 
venal  Juice  otPlants.  We  nave  undentabb  Experiments  to  ihew.  That  they 
botb»  when  (hey  are  once  drawn  from  their  refpcftivc  Vems,  do  fortbwidi 
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hrdlk  and  co^Iatti ;  a&d  that  the  Serum  in  the  one,  as  well  as  tn  di6  other» 
beomies  a  fttff  Jelly  by  a  Iktie  ftanding.    And  this  Variety  of  ExperimeBts  ' 
hath  taught  us,  that  probably  more  ufe^l  Freparatioos,  and  certainly  a  truer  . 
AmU^  and  Separatimi  of  the  Parts  of  Vegetable  Drugs  may  be  effeded, 
vhilft  they  are  in  bleeding  and  liquid,  than  after  they  are  once  become  con- 
crete, and  have  loft  their  natural  Fermentation.  « 

2.  The  Veins  of  Plants,  Which  Mr;  IJ^fier  obferves  not  to  be  ramified,  4^Ar.wa. 
but  rather  Bundles  of  them  divaricated,  rqwtfent  the  Nerves,  which,  (as  H^^i^**^ 
Dr.  WtUis  obfcrved)  go  tc^ether  in  that  which  feems  the  common  Trui^, 
like  a  Branch  of  Threads,  which  after  iepartte,  and  are  varioufly  divaricated: 
and  thefe  Nerves  being  cut,  Ihrink  up  as  the  Veins  of  Plants,  as  much  or 
more,  than  do  the  Veins  or  Arteries  of  Animals. 

Dr.  Willu  obferves  alio,  that  there  are  two  forts  of  Nerves :  One  arifing  EfeOeiebo, 
from  the  Cerebrum^  fohfervient  to  voluntary  Motions,  which  properly  belong  ^'  '^* ''' 
to  the  Fundions  of  Senfe ;  the  other  from  the  Certifttum^  fuofervient  to  the 
involuntary  Modons  whidi  chiefly  bdoi^  to  the  Funftions  of  Vegetation. 
And  to  thefe  latter  feem  reducible  thofe  AAs  of  Senfe,  which  Mr.  Lifter 
fpoiksof,  in  Plants. 


LXIV.  We  obferve  that  moftly  Juices  of  Plants  coagulate,  whether  they  tuNm 
be  fuch  as  are  drawn  from  the  Wounds  of  a  Plant,  or  fuch  as  do  fponta-  ^J^^X^ 
neouily  cxfudate :  And  yet  that  Exfudation  feems  to  be  often  accidental  too,  S^^T 
that  is,  byaGuicer,  or  fome  other  fuch  like  Chance.  dSJAJ^ 

And  yet  I  am  iincertain  what  to  think  of  the  fmall  purple  Blehi  and  Veins  »H'^3^> 
to  be  ouerved,  more  w  lefs  on  all  the  Hfpericim  Kind,  and  on  the  Threadji 
of  the  Flower,  and  the  Hairs  which  cover  the  Leaves  of  RareUa  in  like  man- 
ner. I  doubt  much,  whether  this  may  prop^ly  be  called  an  exfudated  and 
coagulated  Juice,  or  no.  Our  Obfervations  of  thofe  of  this  Tribe,  are  what 
fellow : 

The  fmaU  green  Leaves,  next  encompaffing  the  yellow  Flowers  of  Andro-  Pufh 
femum  Hypericoides  Ger.  are  fet  with  very  fmall  round  Blebs,  full  of  a  pur-  ^*** 
pie  Juice ;  as  are  likewife,  but  with  two  or  three  only,  the  very  Points  or 
Tops  of  the  yellowilh  Lnves  themfelves :  Yet  the  Stalk  cut  doth  not  to  the 
Eye  difcover  any  fuch  diftinft  Veflfels,  carrying  that  purple  Liquor,  which 
makes  me  fufpeft  it  is  feparated  by  Coagulation  from  the  reft  of  the  Juice, 
and  referved  in  thofe  fmall  Bt%%. 

Hyperieum  Ger.  Hie  purple  Juioe  yiddii^  Blebs,  in  this  Point  are  upon  the 
Edging,  on  the  outfides  ot  all  the  Leavte.  Alfo  the  Stalk,  though  round, 
hath  a  double  Edge,  on  each  Side  one ;  and  the  Bld)s  orB^,  though  but 
thinly,  are  yet  obfervable  on  thefe  very  rifing  Edges  too  of  the  Stalks.  As 
for  the  yellow  Flowers  themfelves  the  outmoft  green  Leaves,  next  and  im* 
mediately  encompafiing  them,  have  but  few  purple  Stripes,  bat  the  yelloyr  , 
L^eaves  or  Flowers,  are  edged  with  fmall  purple  Bag^  on  die  one  Side,  and 
ftriped  wich  purple  Juice  yielding  Veins  on  the  othor.  Laftly^  On  the  very 
Tcps  of  ea^h  Thread  in  Uie  Flower,  is  one.  fingle  piitrple  Bag.    .  ^ 

U  u  u  u  i  Hypericum  ^ 
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Hfptritm  jt/iyrm  iUikm^  XMeiudratftb  7.  2.  in  like  ttumief  «lti* 
Edoes  on  the  oodida  «f  att  the  Leaves,  fn»m  one  End  <Jf  dte  Sulk  «>  tf» 
odicr  of«hi»  Planc^  «k  wry  thick  fet  with  porple  leg*.  AM»  in  the  FtMreip, 
all  the  Threids  haveone  fin^  Bag  on  the  T(^  1  bot  the  Flttwers  art  ydkMr 
Leaves,  and  the  gre»  ones  encompatfiig  dwm,  hi«e  tcry  few  purple  SpM 
or  Streaks  vifible. 

tifptriem  pOtbnm  Tnqiy  J.  B,  Only  ^  yelkMr  Flovret^Leavtt^  arid 
thofe  green  onei  which  neicc  eooQai;)«Bte  duns,  am  thidc  edged  widi  ^jmt^ 
Blebs. 

Divetfe  Parts  of  the  Imm  Pkut  have  diverfe  Faculties,  V,  C.  f.  A,  I  add, 
that  divetie  Partt  of  the  fame  Plant,  yield  ftom  the  iiinie  VdAs  (fiftnne  eo- 
loured  Juices,  v.  g.  The  Milk  in  the  Root  of  Sftmfylkm  Ger.  'aof»  BHxa-  '- 
Hone  Cokxir  *,  bot  in  the  Stalk  while. 

Amongft  thofe  Juices  that  ooagutatt  ind  ait  dmny,  ibme  then  art  whkA 
readily  bre&  with  the  Whey. 

In  the  Mkldle  of  >$>  I  dtew  and  gathered  of  Che  Miik  Of  liSm*  fit. 
eojta^nefit^  C  B.  which  it  freely  and  {>kmifully  affords.    It  fpi4)g»  out  of 
the  Wound  thick  as  Cream  and  ropes,  and  is  white }  Md  yet  the  1^ 
which  came  out  of  the  Wounds,  made  towards  the  Top  of  the  Plant,  was 
plainly  ftreoked  or  mfated  with  a  purple  Juke,  ta  though  one  had  daflxd  er 
fprinkled  Cream  with  a  few  Droes  c^  Clam.    And  indeed  the  Skin  of  die 
Plant  thereabouts  was  purpKfli  alto,  perhaps  widi  Veins.    Again  in  ^  SnSL 
I  drew  it  *,  it  turned  ftill  yeUower  and  thiclttr,  -and  by  and  ^  cu^dled,  tiut  • 
is,  the  whke  and  thick  caieous  Part  did  fepsrate  fi«)m  «  thin  ^rple  Whey. 
So  the  Blood  alfo  of  Aidmals,  whilft  warm,  remains  lk]Uid  and  alike*.  But 
fo  foon  as  coU  it  cakeft,  and  has  a  SBrttm,  or  Whey,  ieparaited  from  it.  AMo 
the  cafeous  part  of  the  Milk  of  Animals  is  gladnous  and  ftringy.  Foitim^  dus 
Senm  came  fmely  from  ti»  other,  by  iqoeezbg  betwixt  my  Fii^eni  and- 
the  Curds  I  wafhed  in  Spring-water,  which  became  immediately  like  Q^  ■ 
and  toa^  (draw  this  Miflc  imnediately,  or  lee  ic  M  off  dke  Pknt,  km) 
a  Shell  of  fair  Wner,  or  other  Mttfiruufk  %  ae  VkMrao-,  S.  K  Spirit  ofVi. . 
trio!,  or  Sulphur,  C<fA)  and  remained  IHH  white  and  dry.  ^  for  the  poMpK 
Whey,  after  a  Day's  Infoladoh,  k  fH&Kd  and  became  bitfd,  end  wa»  tmf 
formed  into  Cakes,  which  CalMt  vntt  yet  «ery  Mtde,  and  wouM  dafily  oufl»> 
bie  into  Powder.  About DMMiirMk>wifig  I  bRdaeonsof  theOakes  rtadeof  • 
the  cafeous  part  of  the  Milk  of  this  Pbuit  1  it  llien  ctfovfed  vtfy  hritde  and 
ihined,  upon  bfeaking,  Kke  Itofin :  It  w»  tiken  of  a  <dark>tk««M  Coloot : . 
Moreotor,  ithucned  with  a  bHingFhune,  like Rofm  or  WM|  and dMk%e» 
ing  melced  by  Bear,  it  would  dfiiw  out  into  loi^  toygkSttiiigb  ^  KnK 
lime.    On  the  coMrtry,  the  purpHIb  pMrder,  ««Mch  IMK  the  Wli^,-  ifttttt 
into  the  FlaoM  of  a  Oaitdle,  wowkl  IbMce  bum  with  *  FkoHt  ae^aH,  Mt  wok 
be  turned  into  aCoid.    LalHy,  the  purple  Fbwdear  diit  tifti  ¥af  bSOett 
whereas  the  (»feoos  Pait  was  infi{dd  as  W«Uc< 

The  Milk  wUch  the  l^^aebeHtim  kind  pleiilifully  yields.  Is  ^my  liddc,  Md 
prefently  curdles » the  kmi  Ptft*  fX  Whey,  Mngof  utfreWftColear*  TNfe 
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jHkelfiiieliiQir,  fomtihiflg  like  the Sltoes  of ^TMn  Apples,  whicfrfiaTebeoa 

Tbt  thia  Milk  of  TUhymallm  H^Uofcopius  Ger.  fprings  fi-eely  and  plenti- 
fiitty  I  k  is  Ttury  ckmlny  upoa  the  fingers  ^  it  is  very  white  in  drawing  ; 
ic  tufliS  upon  a  Lancet,  of  a  dark  bluifli ;  and  indeed  it  is  both  of  the  Co- 
lour and  Cofififtence  of  blue  fkimmed  Milk ;  made  up  with  Wheat  Flour 
lato  Cakei,  it  fliews  it&lf  gneafv  or  oily,  and  fcarce  ever  dries  ;  it  very 
hvdly  brMks  or  coagulates.  I  kept  fome  of  it  pure  and  unmixed,  in  llctle 
fiilenoe-BQCtles,  ftopped  lightly  with  Cork  only  \  in  thcfe  it  broke  in  procefs 
of  cimc^  Md  the  Curds  were  eafiiy  to  be  formed  into  Cakes ;  which  Cakes 
burned  wkh  a  lafting  Flame,  and  being  meked  drew  forth  into  Strings  like 
Wax  I  the  Whey  was  clear  like  fair  Water.  This  broken  Milk  in  ail  my 
Bocdes  was  very  corrupt  and  {linking  :  But  the  Cakes  I  made  up  of  this 
Juice,  with  Wheat  Flour  and  a  little  Gum  Arabick,  dried  well,  and  kept 
fweet. 

Other  clammy  Juices  there  are,  which  do  not  let  go  a  Whey  when  they  7«'>»  ^^ 
coMTukte,  but  cake  together.  ulfi^ ' 

i  made  Cakes  of  the  fole  or  unmixed  Juice  oiSoncbus  Icsvis^  &f  ^f$^>  with-  ^^^^^^ 
out  any  Addition,  and  it  parted  not  with  any  Whey. 

Puf09er  SJh0S  Ger.  bleeds  freely  a  white  Juice,  and  the  Heads  or  Seed- 
Veflfels,  when  the  Flower  is  gone,  do  yet  bleed.  I  obferved  that  in  gather- 
um it  into  Shells,  it  prefently  turned  its  white  Colour  into  a  yellow  one  in- 
clining to  an  Orange.  At  firfl  fpriog^ng  it  roaped,  or  was  but  little  clammy, 
^d  itemed  to  be  very  hqiud  and  dilute  ^  yet  it  did  not  part  with  any  Whey, 
but  grew  ftiff,  and  is  very  refinous  and  oily. 

JV^/r,  The  Milks  or  Juices  of  Plants  feem  to  be  compounded,  and  mixed  of 
liquors  of  different  and  perhaps  contrary  Qualities  )  fo  that  it  is  probable, 
if  the  cafeous  part  ihall  b^  Narcotick,  for  Example,  the  Whey  may  not  be 
fo  or  the  one  may  be  hurtful,  and  the  other  a  good  and  ufefiil  Medicament. 
.  ^rog^gon  fler^  ltUe$  J.  B.  yields  a  Juice  which,  upon  the  firfl  fpringing 
from  the  Wound,  is  white  and  thick,  but  immediately  turns  yellow,  and 
then  redder  and  redder.  It  is  of  no  unpleafant  Tafte;  it  is  fomething  gluti- 
now  dnd  oily,  and  parts  not  with  much,  if  with  any  Whey,  and  therefore 
it  is  eafily  formed  into  Cakes  alone. 

Cimohuhis  nk^  J*  B.  bleeds  freely  a  white  Juice,  as  I  experienced  in  the 
middle  of  Auptfi%  not  only  the  Stalk  and  Leaves,  but  the  white  Flowers 
aUe  in  proportioo  bked  as  plentifully  as  any  part  elfe.    This  Milk  is  very 

Theie  is  alfe  a  JuUe  of  a  Saffron  Colour,  which  CbeRdonium  majus  Cer.  fl^y^ 
weuftdfcd  freely  aflRpr^    This  Juice  breaks  not  with  a  Whey,  but  is  eafily  .  ^ 

formed  into  Cakes,  and  ftiffens  in  the  Sun:  It  is  thick,  and  o^the  confillence 
of  Cream,  i^^  the  fpriqging:  out  of  the  Wound. 

There  i^  another  very  clammy  Juice,  which  is  of  a  golden  or  yellow  Co- 

Imt,;  U]X)n  dfawing  i  and  this  the  Secd-Ve0els  of  dntaurium  lutmm  ferfolia" 

IfMn^  C.  B.  in  Jufy^   and  after,  even  where  the  Seeds  therein  contained  are 

turned  black  and  ripe,  yield  plentifully  and  freely  enough.    (Thefe  Juices, 
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which  the  Heads,  or  Seed-Vefi^  of  Plants  aSbrd,  may  be  ihoughc  <^  the' 
fame  Nature  with  thofe  Juices  which  the  Pulp  of  Fruits  afibrds,  the  Pu^of 
Fiuits  and  thefe  exterior  Veflels  being  parts  equivalent  i  (that  is,  Apples,-  for 
cxample,  are  nothing  elfo  but  die  Sccd-Veffcls  of  their  Kernels ;)  It  is  li- 
quid upon  the  firfl  drawing,  and  after  a  while  it  thickras,  parting  with  no 
Whey  i  (N.  B.  I  call  this  coagulating  too)  and  this  is  of  the  Cdour  of  Am- 
ber ;  it  flicks  to  one's  Fingen,  and  pulls  forth  into  Threads  like  Bird-lioie; 
it  would  never  become  harder  than  very  foft  Wax,  and  that  by  being  dried 
in  the  Shade  only  :  for  if  ever  fo  little  be  expofed  to  the  Heat  of  the  San 
or  Fire,  it  ftraightway  became  exceeding  foft.  But  as  for  the  Cakes  I  made 
up  of  it  and  Wheat-flour,  them  I  found  in  my  Cabinet  in  Winter  very  haid 
and  firm,  and  the  unmixed  Cakes  ftill  foft.    Thefe  bum  with  an  onpleaiant 
Smell ;  they  emit  a  lafHng  Flame ;  they  flill  keep  their  Amber  Colour,  and' 
draw  out  into  Threads,  in  burning  like  Wax. 

To  this  we  may  add  the  yellow  Juice  which  tbtWofandsof^geUcM/ativa 
Park,  yield  *,  it  will  not  harden  by  Infolation,  or  long  keeping  (for  I  have 
had  an  Effence-Bottle  of  it  by  me  thefe  two  years)  yet  I  perceive  it  HHSkos, 
and  will  draw  into  Threads. 
c„^^  The  next  fort  of  coagulate  or  clammy  Juice  we  have  taken  notice  of,  ire 

Gums ;  and  fome  of  them  feem  long  to  abide  liquid,  and  perhaps  inflammable^ 
others  there  are  which  grow  hard,  and  are  not  to  be  kindled  into  a  Fkme. 
They  are  eafily  to  be  diffotved  in  Fount^n- Water,  (the  Gum  (^Rhubarb 
and  the  Leaves,  for  example)  and  do  fparkle  when  put  into  a  Flame :  WUch 
two  Natures  argue  a  ferous  or  watrifh  Part  in  them.  Again,  put  into  a 
Flame,  they  melt  and  become  at  it  were  liquid  and  du6)ile  ;  wUch  fliews 
the  cafeous  Part  in  them.  And  becaufe  they  will  not  flame,  it  is  an  Aigu* 
ment  of  their  Leannefs,  and  Scarcity  of  Oil.  All  three  put  together  {damly 
evince  Gums  to  be  coagulate  Juices. 

In  Juguji  I  have  obferved  the  Clufters,  both  green  and  ripe,  of  PerUfymh 
nam  Ger.  very  leaky ;  which  upon  nearer  and  heedful  In%e£tion  I  found  to 
be  a  thin  clammy  Juice,  or  liquid  Gum,  whkh  fell  down  upon  the  Leaves, 
and  keeps  its  liquid  Form  there. 

Here  the  purple  Juice  feems  to  be  a  Whey  (eparated  from  the  lk{uid  Gum : 
But  I  am  of  opinion  it  is  a  diftind  Liquor. 

Again  the  red  Threads  of  Rordla  end,  or  are  toi^)ed,  with  little  Bigs ; 
which  being  comprefled  do  yield  a  purple  Juice  (as  we  above  noted  in  the* 
Hypericum)  and  thofe  imall  Buttons  on  the  very  tops  of  tlK>fe  Thftads,  are 
encompalfed  with  fmall  tranfparent  Pearls  or  Drc^  of  a  liquid  Gum.    They 
^  abide  in  this  Form  the  faotteit  Summer^s  Day  like  Dew,  whence  alio  the  Plant 

"^         has  its  Name ;  and  upon  thie  leaft  Touch  cleave  to  your  Fii^^,  and  draw 
out  into  long  Threads  like  Bird-lime. 

In  like  manner  a  liquid  Gum  (but  that  it  flands  not  upon  fo  long 
Threads,  and  is  much  thicker  bedewed)  you  may  oblerveupon  Pmgmctds. 
Note  welly  That  the  fnudl  Dops  and  Thready  or  Hbirs,  in  dther  of  thefe 
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two  Plants,  am  to  be  feen  upon 'the  uppernitfft'  or  inmoft  fide  of  the  Leaf; 
and  th^  Qtmoft  and  undermofl:  is  fmooch  or  void  of  them  i  ivhich  is  fonie- 
thing  contrary  to  all  other  Plants  I  have  obferved. 

Methought  I  obferved  about  the  middle  of  Jugufi^  the  Chats  of  the  Aider 
.  to  be  gommy*    Perhaps  it  did  exfudate  from  the  Plant  itfelf  \  as  I  guefs  the 
Honey- Fall,  or  gummy  Dew  to  be  obferved  upon  the  Leaves  of  the  Oak,  ^c. 
are  nc^ing  elfe.  ... 

1\kt  Americany  or  Indian  Rhubarb,  fown  in  our  (Sardens,  is  the  only  Plant  B»iGum^ 
•  that  I  have  met  with,  or  ever  fiw,  which  yielded  a  Gum  -,  and  yet  becaufe 
it  is  of  the  very  kind  with  our  common  &>rrels  and  Lapatba^  I  believe  it 
not  impoffible,  that  even  from  our  own  Store,  Herb-Gums  might  fomeways 
or  other  be  had.  I  fay,,  that  off  the  Stalk,  or  indeed  off  the  Leaves  of  the 
Indian  Rhubarb,  I  have  gathered  an  Ounce  at  a  time  in  June^  of  very  white, 
clear,  and  hard  Gum :  In  both  thofe  Years  I  obferved  it  to  flower  with  us,  as 
i^o,  and  in  that  Year  it  did  not,  1669.  It  exfudates  from  all  Parts  of  the 
Stalk  and  Ribs,  on  {Note  well)  the  underfide  of  the  Leaf  itfelf.  I  gathered 
feme  ia  foi;m  of  good  big  Drops,  others  as  though  the  Stalk  had  been  be- 
fmeared  with  it,  others  fhot  into  long  and  twifted  Wires,  or  Icicles.  More- 
'  over  I  obferved,  that  the  cankered  Orifices  or  Places  where  the  Gum  had 
burft  forth,  might  be  followed  into  the  Stalk  with  a  Knife,  and  that  through 
the  Skin,  in  certain  Places,  I  could  fee  that  the  Juice  within  the  Plant  was 
turned  gummy,  and  looked  clear  like  Ice. 

It  is  the  Ejqpcrimcnt  of  Mr.  Fijber^  that  the  clear  and  defecated  Juices  of  <^>t  i^i^ug. 
moft  Plants  have  more  or  lefs  Rednefs  in  them.  .  Again,  that  the  dried  ^3^^*'^*^* 
JL&Stx£  AcHofd{z  Plant  of  the  Family  with  Rhubard,  which  may  well  be 
.  called  the  Indian  Sorrel,  or  four  Docket)  boiled,  doth  dye  Water  with  a  fair 
red  Colour.  .  And  I  have  obferv^^  that  the  unripe  Seeds  of  Rhubarb  yield  a 
very  fair  and  deep  Purple,  I  m^an  the  Husk  of  them.  Confider  what  hath 
been  laid  above  of  Ranlla^  and  the  Hypericum  kind,  concerning  their  Purple 
Juices  yielding  Blebs.  Note^  alfo  here  to  this  Purpofe  what  we  have  fet  dowa 
above.  Rhubarb,  Sorrel,  &^,  do  when  they  decay  turn  red. 
.  The  Juice  extraded  foom  the  Roots  of  our  Englifi  Rhubarb,  by  a  TinAure  of 
fair  Water  fteam'daway,  is  nothing  elfe  but  a  lean  uninflammable  Gum; 
and  tlio*  it  diflfer'  in  Colour,  (perhaps  from  the  yet  woody  Parts  in  it,  as 
.  being  of  a  deep  Liver  Colour)  from  the  exfudating  Gum,  yet  in  other  Na- 
tures, as  this  of  being  uninflammable,  duftUe  in  the  Flame  of  a  Candle,  6fr. 
it  agrees  with  it.  I  may  not  omit,  that  the  repeated  Cuts  I  gave  the  Stalk, 
dnjpurpofe  to  have  the  Gum  that  way,  failed  my  Expedtation.  Thi&  Gum 
is  iweet,  or  rather  of  no  Tafte  at  all. 

To  thifl  pucpofe  Ircmember.in  Summer-time  to  have  feen,  evca  the  Juice 
of  Apples  Ipontaneoufly  geilied  in  Languedocy  and  the  Apples  to  look  clear  ^ 

and  hard  likelce,^  whenee^tbey  call  that  fort  of  Apple,  Pome  CjUleiy  or  the 
frozen  Apple :  Tho*  indeed,  it  be  nothing  elfe  but  the  breaking  or  coagii- 
.ktingof  the  Juice  in  feme  Spc$s  ofitib  fpr  it  is  r^e  to  fee  one  of  them  all 
cverjb. 
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"We tnayliere  gt^e  a  probable Reafim  wfaf  ageode  IaliifimorliftK»itian 
t)F  Rhubarb  is  a  rery  Aire  Purge»  but  the  Subftanoe  or  Powder  of  RtolMrd, 
or  a  Dccoaion  thereof,  will  have  a  quite  ooatrary  Effed^  and  bind.  Wc 
may,  I  fay,  think  that  the  iharp  and  tart  Juice  in  Rhubarb,  wherein  its  purg- 
ing  Facuhy  lies,  is  by  a  gentk  Infufion  fo  extrafted,  that  it  turns  not  to  Gum 
in  our  Stomach ;  for  I  cannot  think  that  the  ibur  Juke  of  Rhubarb  is  a  ipe- 
cifically  diflund  Liquor  from  the  Gum,  which  I  believe  to  be  only  an  atd- 
dental  Coagulation. 

Greeh  Plunks,  or  Sloes,  do  often  break  forth  with  a  Gam,  wUch  is  clear 
and  tranfparent ;  and  it  feems  to  haften,  if  not  ripen,  at  leaCbthe  red  Coioar. 
I  have  cut  them,  to  the  end  that  I  might  have  gathered  Gum  in  the  Wounds  : 
which  indeed  I  did,  but  yet  long  after,  when  the  Wounds  ieemed  to  be  cai- 
kered,  and  diat  but  In  a  (mall  Quantity  to  what  they  voluntarily  fpeixL 

Lauro'cerapts^  a  beautiful  Winter-green,  which  we  have  adopted  Co  adom 
our  Court- WaHs  with,  yields  a  clear  Gum  very  plentifully  ^  it  is  vary  white 
and  very  clear. 

There  are  other  forts  of  Juices,  which  wtfl  not  of  theinieivcs»  that  I  Jwre 
obferved,  exfudate  out  of  the  Wounds  of  their  teipe&ive  Ph»ts. 

I  wrenched  and  wounded  the  Holly  the  latter  £nd  of  Marcb^  and  yet  after 
^j^S^       fome  Days  of  warm  and  open  Weather,  I  could  not  percet?e  die  leaft  ffimug 
of  Juice:  the  latter  End  of  Miy  the  Bark  begins  to  be  full  of  Ziaw,  wfavh 
you  may  try  by  preflTing  a  Piece  of  it  betwixt  your  Finger^,  and  wbca  you 
Avould  take  them  off,  the  Juice  or  Lime  draws  out  intti  Hairs,  aixi  foQows 
your  Fingers,  dcaving  to  them  like  fmall  Threads^ 
Mird^um        This  Urn  or  Juice  is  feparated  or  taken  out  of  the  Bark  dna:  Flsdiff 
cit.  pum.  ^jj^  Bark  the  Months  of  Afcy,  June^  or  Jutf\  for  then  it  comes  eafily  amy, 
and  moft  abounds  with  Juice :   Boil  the  B^k  in  fair  Wattr,  luiibl  it  br  fo 
tender,  that  the  utmoft  thin  grey  Bark  or  Membrane^  peoleafilf  offi  ky  it 
fo  peeled,  and  cover  it  over  with  green  Nettles  or  Fern,  or  fudi  like^  J.  &.  S. 
in  a  Cellar  for  about  ten  Days,  where  it  will  ferment  or  rot»  and  beeooe 
mouldv:   Take  theno  out  and  beat  them  well  in  a  Mortar  to  a  Mhe, 
and  tpll  them  up  into  fmall  Hand-balls,  and  in  a  imning  Spring  mA  Aem 
clean  from  all  the  woody  or  fticky  ParUi  whtchiscffeftodby  puHkig^aod 
teafmg  them.    But  Note  weU^  that  great  Care  is  to  bo  taken  in  the  WafluiK 
of  the  Balls ;  for  befides  that  they  muft,  if  pofliUe^  be  focchfvidi  wa&oC 
the  Ume  will  aU  get  from  you,  aEcept  you  fo  order  die  Matter,  tqrengi^Hg 
it  with  your  Fingers,  that  it  entangles     You  wopld  imagpn^  fktSL  npan 
breaking  one  of  the  Bails,   that  there  was  litde  or  naiLaw  in  them,  fi> 
freely  they  moulder  and  crumble.  After  they  onoe  eagiagr  thorougU^v  it  wil 
endure  walhing ;  and  the  dearer  yeu  take  away  the  woody  Anv  im  bet- 
ter  u  IS. 

In  cutting  the  tender  Tbps  of  Elder,  the  latter  Ewt  of  iMy, 
.    i  ftringy  Juice  follow  your  Knife,  and  drawouir  in  Threads,  fom 
'Bird-lime^  or  die  Juice  of  Holly  via  feems  to  boi»«siaifr]K«HJuft 
thQ  Circkof  Teeth  or  Wood. 

Further, 
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Further,  the  diffcfted  Veins  of  many  Plants  afford  us  Oil,  that  isy  fuch  a  o,ijjukn. 
Juice,  which  being  rubbed  betwixt  one's  Fingers,  is  not  at  all  clammy,  but 
makes  them  greafy  and  glib.     Some  of  it  fti^ens  not,  as  far  as  I  have  yet 
experienced  ;  yet  I  believe  it  to  be  coagulate  and  mixed. 

Wc  will  inftiuice  in  the  Juice  of  Helenium^  Jive  Enula  Campana  J.  B.  You 
may  take  it  off  with  a  clean  Knife^  whereon  its  looks  like  Oil  mixed  with  Wa- 
ter ;  that  is,  the  thin  or  dilute  Juice  of  the  Plant,  fpringbg  up  out  of  the 
Wound,  together  with  the  Oil.  The  like  Experiment  may  be  made  upon 
Gcuta.  The  Juice  of  Angelica  fativa  Park.  I  found  altered  after  a  Year's 
keeping,  and  grown  very  Limy. 

Tapfus  barba^us  Ger.  If  you  ftrip  off  the  leaves  in  June^  it  feems  to  yield 
.  an  oily  Juice,  but  very  much  thinned  with  the  watry  one.     It  fprings  freely 
enough ;  it  is  of  a  dark  green  Colour,  and  I  took  it  in  Wheat-flour,  and 
made  it  up  in  Cakes. 

Alfo  the  Fruits  of  many  Plants  afford  Oil,  as  Oliva^  Bacc£  Laurie  Hedera^ 
Juniperij  Comus  Famin^^  &c. 

The  Pulp  of  moft  Seeds  fcem  to  abound  with  this  oily  Juice,  and  at  fome- 
time  before  their  Maturity  it  is  liquid  and  vifible  in  them,  in  the  form  of  a 
Milk. 

Helleborus  niger  fyl  aduUerinus^  etiam  Hyem  virens  J.  B.  The  Seeds  of  this 
Plant,  the  latter  End  of  A%,  are  very  milky,  and  by  Infolation  are  eafily 
formed  into  Cakes,  which  are  yet  very  oily,  and  being  long  kept,  I  have 
cxpofcd  to  the  Flame  of  a  Candle,  which  they  received  and  burnt  freely ; 
fparkling  not  very  much,  and  not  then  neither  being  clammy  at  all.  One 
thing  I  muft  not  omit,  that  this  Milk  or  Juice  of  the  Seeds  is  of  a  very  fiery 
and  ftinging  Nature  }  for  where  I  cut  the  Seeds  out  of  the  green  Pods,  they 
ftruck  my  Eyes  no  otherwife  than  Onion  is  wont  to  do.  Moreover,  'th^ 
Tops  of  my  Fingers,  which  were  wetted  with  this  Juice,  did  boaken  and  achj 
as  when  after  extreme  Cold  one  has  the  Hot-Ach  in  them  ;  and  that  Paia 
continued  in  them  for  feveral  Days ;  at  length  the  Skin  of  my  Finger'!^ 
End  peeled  oE 

DiacoJUum  Album  is  a  Medicament  of  the  Seeds  of  Poppy. 

There  are  other  oily  Juices,  which  after  Coagulation  harden  and  are  called  nt^pt. 
Rdfin  %  and  fuch  our  Ivy  yields  abundantly.     Hither  alfo  may  be  referred  the 
Juice  of  Jumperus  vulgaris j  baccis  parvis  purpureii  J.  B.  which  is  a  hard  fat 
Juice,  and  not  much  gommy]" 

In  the  Chops  of  Ivy  made  in  Marckj  there  did  exfudate  a  thick  Matter  like 
Barm,  yelk)wiih  and  greafy :  It  melted  like  Oil  betwixt  my  Fingers,  not  ha- 
ving the  lead  Clamminefs  then  perceivable.  In  procefs  of  time  it  hardened' 
and  crufted  on  the  Wounds  like  coarfe  bro^vn  Sugar.  It  burns  with  a  lafting^ 
Flame,  and  fmells  very  ftrong. 

Alfo  on  the  topmoft  Leaves  ciLa&uea  fyl.  Cofia  fpinofa  C.  B.  Ih  July  many 
fmall  Drops  or  Pearls  of  an  oily  Juice,  like  Coagulated  and  hardened  Ro* 
fin,  are  plain  to  be  difcemed,  efpecially  with  a  fingle  Microfcope  :  They 
are  of  an  Amber  Colour,  and  tranfparent ;  eafily  to  be  wiped  off,   as  be- 
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ing  an  oily  Juice  exfudated.  And  I  am  of  the  Mind,  that  even  the  bhie 
Flower  of  ripe  Plums  is  nothing  elfe  but  a  fine  refinous  Coagulation  of  the 
tranfudated  Juice. 

On  the  under- fide  of  the  Leaves,  and  all  over  the  Stalk  of  5^«i/j  Henricus 
J.  B.  do  ftick  infinite  fmall  tranfparent  Pearls  :  Thofe  clear  Drops  are  hard 
to  the  Touch,  and  feel  like  greafy  Sand  ;  not  clammy,  and  therefore  it  was 
well  called  unftuous  by  C  5.  and  we  put  this  fpontaneoufly  exfudated  Juice 
amongft  the  refinous  Coagulations. 

The  Juices  of  Plants  are  alio  varied  and  diftinguifhed  by  Fermentation. 
And  not  only  the  Juices  of  Fruits  are  to  be  wrought,  or  fet  a  working ;  as  of 
the  Apple,  Pear,  Briar,  Grape,  (^c.  as  is  well  known  :  But  there  is  an  arti- 
ficial Change,  viz.  Malting,  to  be  made  even  in  the  Seeds  of  Plants,  fo  as 
to  make  them  fpend  freely,  or  let  go  their  Juices,  and  communicate  them  to 
common  Water,  and  receive  a  Ferment :  Alfo  the  Juice  of  the  Roots  of  C//- 
cyrrbiz  will  ferment :  Alfo  the  Juice  of  Cane,  as  Sugar.  Again,  the  tapped 
Juices  of  Vegetables  (wherein  my  Obfcrvaiions  are  limited)  are  fufceptible 
of  a  Ferment.     As  for  Inftance : 

The  2  ift  of  /Ipril  1665,  about  eight  in  the  Morning,  I  bored  a  Hole  in 
the  Body  of  a  fair  and  large  Birch,  and  put  in  a  Cork,  with  a  (juill  in  the 
middle  :  After  a  Moment  or  two  it  began  to  drop,  but  yet  very  fbftly :  Some 
three  Hours  after,  I  returned,  and  it  had  filled  a  Pint  Glafs,  and  then  it  drop- 
ped exceeding  fall,  viz.  twtxy  Pulfe  a  Drop.  This  Liquor  is  not  unplcafa'nt 
totheTafte,  and  not  thick  or  troubled  :  Yet  it  looks  as  though  fomefcvv 
Drops  of  Milk  were  fpilt  in  a  Bafon  of  Fountain- Water.  Tliere  are  many 
Ways  of  fermenting  or  fctting  this  Juice  a  working,  that  is,  of  keeping  it 
from  coagulating. 

The  Maple,  both  that  which  is  mifcalled  tfae  Sycamore,  and  the  leffer> 
bleed  a  fermentable  Juice  copioufly,  in  the  breaking  up  of  hard  Frofts. 

Alfo  the  Willow,  Walnut,  Poplar,  Wicking,  are  all  faid  to  bleed  in  their 
Seafons  a  vinous  Juice. 

'  To  extraft  the  Juice  of  Vegetables,  as  Opium,  for  Example,  (as  is  ufual 
in  the  beft  Preparations  and  Methods  of  making  Laudamm)  with  Spifiioi 
Wine,  is  not  probably  to  feparate  any  one  part, of  that  coagulate  Juice  fi-om 
the  other,  as  the  Serum  or  Whey,  for  example,  from  the  cafeoas  part  of  the 
Juice,  but  only  to  depurate  or  defecate  the  Opium :  For  5.  K  fays  Mr.  Btfyhy 
will  diffolve  Gum.  Lac,  Benzoirtj  and  the  refinous  Parts  of  Jallap,  and  even 
of  Guiacum^  which  are  Cogulations  and.  mixed  Juices  j  and  the  fame  we  may 
think  of  the  Juices  that  are  extracted  by  S.  K  fi'om  other  Herbs  that  are 
mixed. 

Alfo  thofe  other  Ways  of  roaftingand  drying  Juices  upon  Plates  over  a  gen- 
tle Fire,  until  they  will  rub  to  Powder,  gives  no  great  Satisfadion  to  me,  that 
the  Narcqfis  of  Opiums  for  example,  is  gone  or  feparated,  becaufe  the  dried 
Juice  lefs  offends  the  Nofe  5  that  is,  fmells  not  fo  wrong. 

The  Whey  oi  La£l.JyL  will  be  only  diflblved  in  cold  Water,  the  Curds 
wholly  refufing  to  mix  with  it :  So  that  fimple  Water  perhaps  is  the  beft 
Menjiruumy  and  really  feparate^  what  5.  V.  only  depurates. 
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LXV.  That  Plants  of  the  fame  Figure  or  Likcnefs,  have  for  the  genera-  Birhc/tu 
lity  much  the  lame  Virtues  and  Ufe,  will  not  be  thought  an  improbable  Con-  -wc^?,*' 
jefture,  if  we  confider  that  the  Organs  and  Strufture  of  all  Plants  of  the  fame  -^^''/^f  *"" 
Family,  or  Clafs^  muft  have  much  the  fame  Veffels  and  Duilus^s  to  confum-  'tt/L'yL 
mate  that  regular  Formation  ;  and  confequcntly  the  Juices  circulated  and  T'p^^llH^/ 
ft  rained  thro'  them,  cannot  be  very  heterogeneous  ;  and  that  as  for  the  molt  nass^p^s. 
part  the  Scent  and  Taftc  have  great  Affinity,  fo  of  courfe  their  Virtue  like- 
wife  cannot  be  very  diflboant, 

!•  As  for  Inftance,  the  Tribe  of  umbelliferous  Herbs.  It  is  the  Property 
of  thefe  Herbs  to  have  the  Pofition  of  their  Flower- branches  to  proceed  from 
one  Bafis,  or  Center,  which  expand  themfelves  into  an  Umbel,  whole  Flow-  * 
ers  confift  of  five  irregular,  or  rather  unequal,  (that  is,  differing  in  fhape  and 
bignefs)  pentapetalofe  Leaves,  from  whence  their  Seed  are  produced,  which 
are  naked  or  double,  or  by  their  fplitting  fecm  lb.  This  Genus  I  generally 
obferve  to  be  endowed  with  a  carminative  Tafte  and  Smell ;  they  are  power- 
ful Expellers  of  Wind,  and  therefore  are  good  in  all  flatulent  Difeafes,  and  of 
great  Ufe  in  the  Cholic,  f*fr.  To  inftance  a  few,  for  Example,  as  Annife, 
Caraway,  Cummin,  Angelica,  Smallage,  Partly,  Lovage,  £5?^.  The  great- 
eft  Virtue  of  thefe  Plants  lies  in  the  Seed,  and  next  in  the  Roots,  and  in  the 
I-eaves  of  I'ome  few. 

2.  The  Plant ^e  Galeat^  and  Verticillatie  are  a  Family  of  Plants  which  bear 
their  Fk)wcrs  in  Rundles  or  Whories,  at  more  or  lefs  Diftances  round  the 
Stalk,  whofe  monopetalofe  Flowers  (if  we  may  fo  call  them,  being  fuch  at 
the  Bottom)  being  tubulofe,  contrary  to  the  lalt,  are  generally  divided  into 
five  unequal  Segments,  as  the  Umbels ;  but  with  this  Dillin6lion,  that  the  two 
greater  Petala^  or  Flower  Leaves  in  this  Tribe,  are  fometimes  above,  and 
other  times  below  •,  whereas  others  are  conftantly  the  fame  •,   that  is,  always 
lie  in  the  fame  Place,  being  expanded  on  a  flat  or  plain  Surface.  The  Flowers 
of  our  verticillated  Plants,    from  the  different  Pofition  of  their  Petala^  arc 
therefore  diftinguiflied  under  the  Flores  Galeata^  feu  Lahiata,     The  C^^w, 
or  the  Cafe  to  the  lower  or  tubulofe  Part  of  each  Flower,  fcrves  alfo  for  its 
Seed- Veffel  :  In  the  Bottom  of  which  is  contained,  in  all  I  have  yet  obferved, 
four  Seeds  fet  clofe  together  upon  a  Plain,  which  Nature  lets  fall  out  when 
ripe,  the  Hulk  being  always  open,  and  commonly  divided  into  five  Points, 
adcquating  the  Segments  of  each  Flower.    The  Sovereign  Balm  of  thefe 
Herbs  chiefly  confifts  in  the  Leaves  and  Hufks,  rather  than  the  Flowers. 
JVfy  Reafon  for  giving  this  Preference  to  the  Hufks  of  this  Tribe,  before  the 
Flowers,  contrary  to  all  Authors,  are,  becaufe  I  commonly  obferve  the  Ca- 
lyces are  the  chiefefl:,  if  not  the  only  Part,  on  which  I  find  its  vifcous  or  ful- 
phureous  Particles  to  adhere ;  this  you  may  very  eafily  perceive,  not  only 
by. its  much  ftronger  and  penetrating  Smell,  but  by  the  clamminefs  of  this, 
far  beyond  the  other  Parts,  as  is  very  apparent ;  particularly  in  the  Hufks  of 
Sage  and  Clary.    And  if  with  Spirit  of  Wine  you  make  a  Diflillation  of  thefe 
alone,  you  will  find  them  much  flronger  than  from  a  greater  Quantity  of 
Flowers  only  •,  which  being  of  finer  and  more  volatile  Parts  are  only  capable 
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of  retaining  what  the  Vicinity  of  the  ftiong^r  and  thidter  Texture  ^Kdi 
the  Calyces  are  compofed  of,  and  can  without  Prejudice  eafiiy  commumcace 
to  them. 

I  look  upon  the  generality  of  this  Tribe,  to  be  a  Degree  warmer,  than 
the  laft  i  and  their  Heat  confequently  to  approach  neater  to  the  Aromata^  or 
Spices,  than  the  Carminatives  \  and  the  %m&s  thereof  to  be  more  peculiarly 
appropriated  to  fuch  nervous  Difeafes  as  are  more  intenfe,  and  the  UmhelUfer^ 
cannot  fo  quickly  reach,  viz.  Apoplexies,  £pilepfies»  PaUies,  &t.  in  which 
Cafes  our  Lavender,  Rofemary,  Sage,  SucbaSj  and  fome  others,  are  Sim- 
ples, which  all  our  antient  Phyficians,  in  thefe  ftubbcmi  Difeafes,  have  very 
much  applauded.    And  we  ought  not  to  forget  Mint,  Baulm,  Ftony- royal. 
Savory,  Thyme,  Hyflbp,  Marjoram,  Bafil,  Origanum,  Dittany  o(Cre/e^  Mt- 
rum  or  common  Maflick-Thyme,  with  Marum  Swriacum^  and  fome  other. 

3.  We  proceed  next  to  thofc  Herbs  which  have  a  retrapecalofe  r^ukr 
Flower ;  (by  Regular,  I  mean»  fuch  as  have  four  equal  Petak  in  each 
Flower.)  Thefe,  in  relation  to  their  Seed-Veflcls,  are  fubdivided  under  two 
Heads,  viz.  Siliquofa^  and  CapfuUu  \  being  fuch  as  have  their  Seeds  con- 
tained in  long  or  fhort  Receptacles,  as  Pods  or  Capfules.  The  mofteflfenoal  Vir- 
tue and  Ufe  of  the  Herbs  of  this  Clafs,  I  obferve  are  more  particularly  in  the 
Leaves  and  Seed  ;  and  next  them  the  Roots,  and  if  any  Farts  are  (Ughted, 
they  are  the  Flowers  smd  Pods. 

The  Leaves  are  more  particularly  ufed  in  the  Water  and  Garden  Crefies, 
Sea  and  Garden  Scurvy-grafs,  Hcdge-muftard,  Tbms^  or  Sciatica  Cre&s, 
Lefidiumy  Piperitis  Officinarum^  CardamnCj  Burfa  PaftoriSj  &c.  To  which 
may  be  added,  our  Cabbage,  Coleworts,  Savoys,  Sprouts,  &c.  which  are 
of  this  Tribe  alfo. 

Others  of  this  Family  that  are  more  peculiarly  eminent  for  the  Virtue 
contained  in  their  Seed,  are  the  common  Muftard  and  Rape,  the  Tblapfi 
Viofcmdes  or  Treacle-muftard,  the  Eruca  or  Rocket,  and  Sophia  Cbirmrg9- 
rum  or  Flixweed ;  the  Seed  of  which  laft,  I  am  mformed,  hath  fome  Years 
pail  been  ufed  by  feveral  People  in  the  North  of  England^  for  the  Stone  and 
Gravel,  with  very  good  Succefs. 

We  come  now  to  the  Roots,  two  or  three  of  which  have  gained  no  fmall 
Reputation,  as  well  in  Diet  as  Phyfick,  viz.  the  Radiihes  both  Garden  and 
Spanijb^  (which  is  the  large  black-rooted)  as  alfo  the  Wild  or  Horle-Radi(h  *, 
and  to  thefe  the  round  and  long-rooted  Turnep  mnft  be  added. 

Moft  of  this  Tribe  I  find,  though  they  are  very  hot  like  the  two  laft,  viz. 
the  Umbellifer^e  and  VerticiUai^j  yet  they  exert  their  power  in  a  much  difiercnt 
manner,  to  wit,  by  a  diuretick  volatile  Salt ;  and  are  found  nK)ft  prevalent 
and  effeftual  in  Chronick  Difeafea ;  as  the  Scurvy,  Dropfy,  Gout,  Jaun- 
dice and  other  ill  Habits  of  the  Body,  where  the  Blood  is  vitiated,  rather 
in  its  Particles  than  irregular  Motion  ;  carrying  off  its  Impiaity  by  diure- 
tic Difcrqfis^  or  Difcharge  of  the  offending  heterogeneous  Salts  therein  ccm- 
tained  \  and  confequently  by  Purification,  difpofing  of  it  to  a  better,  or 
more  fanative  Difpofition, 
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LXVI.  In  titt  midft  of  Mfarr*;  An.  1664.  I  made  a  Se&ion  of  the  Rind^  niiSip^m. 
of  Afli ;  and  of  the  Tree  falfely  called  Sycamore.     The  firft  Scdion  of  each  'jij-f/Zj^^/ 
of  the  Rinds  was  fquare,  whereof  three  Sides  were  cut,  the  fourth  uncut.  The  «itt5'r/5i 
Succefs  was,  that  the  whole  Bark  did  unite,  by  binding  it  with  Packthread,  ch!i^!r^l 
leaving  a  Scar  in  each  of  the  Sides  cut,  ^^s^p^asi* 

Then  I  cut  off,  and  feparated  entirely  from  the  Tree,  feveral  Parts  of  the 
Bark,  fome  Ihallower,  leaving  Part  of  the  Bark  on ;  others,  to  the  very 
Wood  itfelf  i  both  in  the  Trunk  and  Branches,  from  an  Inch-fquare  to  lefs 
Dimenfions,  and  fome  of  them  I  bound  clofe  with  Packthread,  all  which 
were  fcpai^tcd,  a  new  Rind  fucceeding  in  their  Place.  Some  I  covered 
over,  beyond  the  Place  of  Incifion  with  a  Diachylon  Plafter,  and  tied  them 
faft  with  Packthread.  All  which  thus  bound  and  plaftcred,  did,  within  the 
Space  of  three  Weeks,  firmly  unite  to  the  I'ree ;  not  without  fome  flirivclling 
of  the  outward  Skin  of  the  Bark,  and  alfo  with  fome  fbrinking  in  each  Side, 
where  the  Incifion  was  made,  where  alfo  appeared  in  each  of  the  Interftices 
a  Scar.  But  tying  the  fame  about  Michaelmas^  and  in  the  Winter  Seafon, 
at  neither  of  tbefe  times  any  Union  could  be  made  of  the  Bark  to  thd  Tree ; 
I  fuppofe  it  was  becaufe  the  Sap  mounted  not  fo  vigoroufly,  and  in  fuch 
Plenty,  as  in  the  Sprmg  Seafon. 

Some  Branches  of  the  forementioned  Trees  were  decorticated  round,  and 
^httt  no  Union  was,  there  certainly  followed  a  withering  of  the  Branch  be- 
yond the  Place,  who^  the  Se£tion  was  made. 

I  alfo  feparated  a  Twig  fitun  the  Branch,  by  cutting  of  it  floping,  for  the 
better  feftening  of  it  to  the  Branch  agun.  This  Twig  I  exaftly  fitted  to  the 
Branch  from  whence  it  was  cut,  in  the  fame  Pofture  it  before  grew  in.  I 
firmly  bound  it,  and  covered  it  with  Diacbykn  Plafler.  The  Succefs- was, 
that  in  three  Days  time  the  Twig  that  was  cut  off  withered 

LXVII.  Wanting  to  find  out  the  Motion  of  the  nutritious  Juice  of  Plants,    ohfirwai* 
I  made  a  Trial  upon  feveral  different  Kinds  of  Trees,  both  by  cutting  the  J"  3^J. 
Bark,  and  tying  it  round,  having  firft  removed  the  annular  Portion ;  and  /!^«/T^r^ 
the  upper  Part  of  the  Plant,  viz.  about  the  Seftion,  conftantly  fwelled,  ^Jg^'J'jIf** 
and  incrcafed  in  its  Growth  naturally,  whereas  the  lower  Part  did  not  in-  645> 
creaie,  and  only  fometimes  gave  off  Twigs.     I  tried  the  fame  Se&ion  on 
the  lower  Part  of  the  Trunk,  and  in  the  Roots  themfelves,  and  conftantly 
the  upper  Part  of  the  Trunk  or  Roots  fwelled  confiderably,  and  from  this        # 
Part  little  Roots  fprouted  out  very  plentifully,  but  the  lower  frequently 
decayed,  and  at  laft  became  rotten.    This  fecms  to  confirm  the  Reflux  of 
the  nutritious  Juice  from  the  fmalleft  Branches  to  the  Extremities  of  the 
Roots ;  whence  the  Nourifhment  being  intercepted,  either  by  comprefOng, 
or  cutting  of  the  Veffels,  the  remoter  Parts  of  the  Plants  are  deprived  of  their 
proper  Nourifhment,  and  a  Swelling  is  produced  by  the  refluent  Juice  ^  but 
It  is  propagated  from  the  Leaves  to  the  Extremities  of  the  Roots.     For 
which  Reafon  your  Florifts  having  made  a  circular  Incifion  in  the  Bark,  lop 
off  a  fmail  Branch  from  the  Parent  Stock,  and  furround  it  with  moifl  Earth, 
in  which  the  new  Branches  fpringing  out  above  the  Incifion,  begin  to  vege- 
tate^ 
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tate.  For  the  nutritious  Juice  being  pufhed  or  preffed  downwards,  not  oxAy 
by  ftagnating,  occafions  a  Swelling  near  the  Part  where  the  Bark  is  cut ; 
but  burfting  out,  is  abfumed  in  the  Roots  -,  whence  the  young  Plant  being 
nourifhed  of  itfelf,  at  laft  >is  difunited  from  the  Parent  Stock.  Frequently 
enough  in  Roots  upon  the  Brinks  of  Rivers,  where  the  Part  that  has  been 
lopped  is  expofed  to  the  open  Air,  from  the  Extrcmides  of  the  Stump,  ipring 
up  Twigs  in  Place  of  Roots,  branching  upwards, 

J^uTnbe  LXVIII.  I.  Anno  1671.  A  Crab-Tree  about  4  Inches  in  Diameter,  was 
TTrkingl/  hacked  round  with  a  Hatchet,  fo  as  to  cut  pretty  deep  into  the  Wood  ;  bc- 
S^frho.  ^^^^^  ^^^  cutting  off  of  the  Bark,  for  about  4  Inches  wide.  After  which  it 
Brolherton,  was  the  famc  Year  obferved  to  cncreafe  above  the  faid  hacking  very  confi- 
^'87-  p-  derably,  and  to  (hoot  in  length  of  Wood  about  one  Foot.  The  next  Year 
it  increafed  confiderably,  and  fhot  in  length  about  9  Inches  ;  but  the  third 
Year  it  died  to  the  very  Root. 

Much  the  like  was  obfcryed  in  another,  Part  of  whofe  Bark  was  eaten  off 
by  a  Canker,  that  the  lower  Part  flood  without  increafing,  and  by  degrees 
the  Wood  rotted  and  mortified  •,  but  the  upper  Part  increafed  to  the  third 
Year,  when  it  di?d  alfo. 
Fig.iy^  A  Scots  Firr  of  three  Years  growth,  having  a  Ring  of  the  Bark  cut  off,  of 
the  breadth  of  3  Inches,  near  the  Bottom  of  the  Stem  or  Stalk,  \x\Qvi  the 
uppermoft  Knot  or  Joint,  was  obferved  to  grow  and  Ihoot  out  its  Top 
about  half  a  Yard,  and  the  Parts  all  about  the  Ring  to  encreafe  very  much 
in  thicknefs  ;  much  more  than  it  would  have  done,  if  the  Section  had  not 
been  made.  But  all  that  Part  of  the  Stock  between  the  laid  Ring  and  the 
Knot  next  below  it,  increafed  not  at  all :  But  that  Part  which  was  below 
the  next  Knot,  increafed  fomewhat,  yet  not  fo  much  as  if  the  faid  Ring  of 
the  Bark  had  not  been  cut  off.  The  fccond  Year  it  alfo  increafed  confiderably 
but  not  fo  much  as  the  firft,  but  the  third  Year  it  died. 

A  Branch  of  the  Tree  had  a  Ring  cut  off  from  it,  April  i.  1686,  and  the 
Part  above  the  Sedlion  increafed,  and  grew  till  the  1 7th  of  OSohtr  following, 
when  it  was  cut  off  from  the  Tree.  In  this  Space  of  time  the  Part  below  the 
Ring  increafed  not  at  all,  but  flood  at  a  flay  ;  but  the  Parts  about  the  Ring 
Ihot  but  a  new  Joint  between  a  Foot  and  half  a  Yard,  and  increafed  in  thick- 
nefs for  the  whole  length  of  it,  and  in  all  its  Parts,  twice  as  much  as  it  would 
^  have  done  if  it  had  not  been  cut,  as  was  apparent  by  a  like  Branch  on  the 
oppofite  Side  of  the  Knot,  which  was  not  cut  nor  barked  round  in  the 
fame  manner ;  the  Bark  alfo  of  the  Part  above  the  Sedlion  fwclled  or  grew 
downwards  over  the  woody  Part,  which  was  bare,  abovehalfan  Inch  in  breadths 
The  ufual  Time  for  making  this  Section  was  either  in  March  or  the  be- 
ginning of  ApriL 

Trial  was  made  upon  fome  young  Trees,  cutting  a  Helical  Swath  of  the 
Bark,  about  half  an  Inch  in  breadth,  by  leaving  a  little  Helical  Swath 
of.  Bark  to  communicate  between  the  upper  and  under  Part.  In  this 
Trial  the  Difference  of  Growth  fucceeded  not,  "but  the  remaining  Swath  of 
the  Bark  fwelled  downwards,  and  by  the  End  of  the  Year,  covered  the  bared 
Part  of  the  Wood. 
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The  like  Event  almoft  followed  upon  making  an  indented  Sefticn  round, 
of  about  half  an  Inch  in  breadth  ;  the  upper  Bark  quickly  fwelling  downward, 
and  joining  again  with  the  lower. 

It  was  alfo  obfervable,  that  as  the  upper  Bark  grew  downwards,  fo  it  in- 
creafed  alfo  in  thickncfs,  whereas  the  Bark  below  the  Seftion  thickned  not 
at  all. 

A  Scots  Fir  of  three  Years  Growth,  which  fhoots  forth  every  Year  both 
from  the  Body  and  the  Branches  a  new  Joint  and  circumambient  Sprouts,  ta 
a  determinate  length,  was  barked  with  three  Rings  of  about  14  Inch  broad, 
each  about  the  middle  of  the  Intermdia  or  Parts  of  the  Stock  between  the  Joints. 
In  a  Year,  this  Stock,  which  was  about  the  bignefs  of  a  Quill,  below  the 
Ring  to  the  next  Joint,  ^continued  of  the  fame  bignefs,  but  above  the  Ring 
it  increafed  and  grew  to  the  bignefs  of  one*s  Finger  -,  and  from  the  new 
Joint  fhot  out  new  Limbs  and  Stock  about  a  quarter  of  a  Yard,  which  was 
fomewhat  bigger  than  if  there  had  been  no  Ring  made.     The  Branches  in- 
creafed likewife  proportionably,  by  fwelling  in  bignefs,  and  from  a  new  Joint 
Ihooting  out  new  Body  and  Limbs,  at  the  Top  or  Body.     And  the  Body  of 
the  Tree  below  the  Joint  to  the  fecond  Ring,  increafed  more  than  if  the  Ring 
had  not  been  made :  But  the  Part  of  the  Stock  below  the  Ring  to  the  next 
Joint,  increafed  not  at  all.     The  like  Ihooting  and  increafing  was  obferved 
in  the  fecond  Limbs,  Joint  and  Stock  below  it,  between  which  and  the  loweft 
Joint  it  increafed  net! 

On  one  of  the  lowermoft  Branches  of  a  young  Scot  Fir  of  two  Years 
was  made  a  Ring  Sedion  between  the  Body  and  firft  Knot  of  the  Limb. 
The  following  Year,  that  Part  of  the  Limb  above  the  Ring  increafed 
twice  or  thrice  as  much  as  the  correfponding  Parts  of  the  other  Limbs  from 
the  fame  Knot,  but  the  Part  below  tne  Scftion  to  the  Body  increafed  not 
at  all. 

A  young  Hazel  was  cut  into  the  Body  with  a  deep  Gafli,  and  the  Parts  of  Fig.  175. 
the  Body  above  and  below,  cleft  upwards  and  downwards,  and  the  Splinters 
a.  and  b.  by  Wedges  were  kept  off  from  touching  each  other,  or  the  reft  of 
the  Body.  The  following  Year  the  Splinter  above  the  Gafli  was  grown  very 
much,  but  the  Splinter  below  ftood  at  a  ftay,  and  grew  not,  but  the  reft  of 
the  Body  grew  as  if  there  had  been  no  Gafli  made. 

Four  young  Poplar  Trees,  all  of  equal  Bignefs,  Growth,  Situation  and  • 

Soil,  as  near  as  could  be  found,  were  thus  ordered.     The  firft  had  all  its 
Branches  and  Top  cut  off-,  the  fecond  had  all  its  Branches  pruned  olf,  but  it 
was  left  with  a  fmall  Head  at  the  Top  ;  the  third  had  the  Branches  cut  off 
half-way,  and  thofe  of  the  upper  half  left  growing ;  the  fourth  was  left  grow- 
ing without  being  at  all  pruned  or  lopped.     In  the  following  Years,  the  firft 
fhot  out  many  Twigs  round  about,   but  the  Body  increafed  but  little  in 
height  or  bignefs ;  the  fecond  (hot  out  likewife  many  Twigs  where  it  had 
•  been  pruned,  and  the  Top  Branches  and  Top  alfo  increafed  confiderabty,  and 
the  Body  alfo  increafed  much  more  in  height  and  bignefs  than  did  the  for- 
mer 5  the  third  increafed  yet  much  more  in  all  its  Parts,  than  the  fecond  ; 
but  the  third  increafed  in  Limbs,  Height,  Bignefs,  moft  of  all  5  fwelling  in 

Bignefs> 


(  7"  ) 

BigDefs,  and  ftretcVuig  in  Height,  and  fpmding  in  its  9ou^is,  much  more 
than  the  third  i  and  in  about  ten  Years,  was  more  than  four  times  as  big  as 
the  firft. 
oftbi  In  the  great  Frofl:,  1684,  of  twenty-five  Poplars  that  had  been  pruned, 
7rZ!\^  nineteen  were  killed  by  it,  and  the  remaining  were  very  weak,  and  hardly  able 
3"''  to  recover,  and  increafed  very  little  in  the  following  Years.  Thcfe  Popkirs 
were  about  30  Foot  high,  and  had  only  a  fmail  Head  left  at  the  Top  unlop- 
ped,  of  about  4  or  5  Foot,  and  were  pruned  the  Spring  before  the  great  Froft. 
Divers  alfo  of  thofe  which  had  been  pruned  two  Summers  before  the  Fraft, 
were  killed  by  it  ^  but  none  of  thofe  which  had  not  been  pruned  at  all,  were 
hurt  by  it.  And  both  in  Lancajbire  and  Cb^ire^  Trees  of  60  Foot  in  height, 
that  had  been  pruned,  and  had  only  a  finall  Top  left,  were  alfo  killed  by  the 
faid  Froft,  whereas  thofe  Trees  of  the  lame  kind  and  height,  which  ftood  near 
to  them,  but  had  not  been  pruned,  continued  to  flourifh,  and  fuflfer  no  Harm 
thereby.  Several  of  thofe  Branches  of  about  an  Inch  Diameter,  and  Trees, 
that  had  been  barked  round  (as  above)  the  Spring  before  the  great  Froft, 
outlived  the  Violence  of  the  fame,  and  the  preceding  Winter. 

Where  thefe  Prunings  had  been  tried  upon  Trees  20  Foot  high,  the  DiiFe* 
rence  of  their  Increafe  was  fenfible  the  following  Summer ;  but  in  feven  or 
eight  Years  time  the  Difference  is  prodigious  •,  the  unpruned  Trees  growing 
feveral  times  bigger  than  the  pruned,  both  in  Body  and  Branches. 

When  the  Top-Branches  would  (hoot  out  and  grow  2  Foot,  or  more  in 
length,  the  lower  Branches  would  not  (hoot  above  4  Inches ;  and  in  the 
Branches  of  the  Scotch  Fir,  the  Joints  above  the  Rings  barked  round,  would 
increafe  and  grow  ipuch  bigger,  in  three  Years,  than  they  woukl  in  five  Years, 
^  the  faid  Rings  were  not  cut  ofi^. 

A  very  large  Pinafter,  about  2  Foot  and  a  half  in  Diameter,  and  of  a 
Height  proportionable  {viz.  of  about  twenty  Yards,  the  loweft  Boughs  of 
which  were  about  30  Foot  above  the  Ground)  did  fpread  and  flouriih  on  every 
Side  alike,  though  it  had  no  Root  at  all  towards  three  Quarters  of  its  Situa- 
tion,  but  only  toward  one  Quarter,  mto  which  it  fpread  its  Roots  very  far 
and  large,  divers  of  them  reaching  about  70  or  80  Foot  from  the  Body  of 
the  Tree :  The  Reafon  of  which  fpreading,  was  occafioned  by  its  being  plant- 
ed juft  within  the  fquare  Angle  of  the  Corner  of  a  deep,  thick,  and  flrang 
*  Stone- Wall,  which  was  as  a  Kind  of  Banking  or  Wharfing  ag^inft  a  JUver 
^hat  ran  by  it. 

Upon  Confideration  of  thefe,  and  divers  other  Obfervations  and  Experi- 
ments, I  am  of  Opinion,  i.  That  the  Sap  (moft  of  it,  if  not  all)  afoends  in 
the  Vc(rcls  of  the  lignous  Part  of  the  Tree,  and  not  in  the  cortical  Part,  nor 
between  the  cortical  and  lignous  Parts.  2.  That  the  Increafe  and  Growth  of 
a  Tree  in  Thicknefs  is  by  the  Defcent  of  the  Sap,  and  not  by  the  A(cent«  And 
iF  there  were  no  Defcent,  a  Tree  would  increafe  but  very  little,  if  at  alL  3. 
That  there  is  a  continual  Circulation  of  the  Sap,  all  the  Summer  Seafon,  and 
during  fuch  time  as  the  Sap  is  ftirring,  and  not  a  Defcent  at  Micbadmas  only, 
as  feme  have  held. 
*^^3?'''**  ^'  ^^  ^^  *^  ietm%  very  probable,  that  the  Bodies  of  Plants,  as  vrcU  as 
thofe  of  moving  Animals,  are  nourifhcd  and  incrcalcd  by  a  double  Food  5 
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die  one  an  impre^ted  Water,  and  the'otl^er  ap  impregnated  Air,  and  chat 
without  a  convenient  Supply  of  dicfe  two' t!je- Vegetable  cahriot  Ibbfift,  at 
ieaft  not  incrcafe.  Thefe  do  rnutoally-niir^hdPcoalefce,  and  parts  of  the 
Air  convert  to  Water,  and  parts  of  Vvtter  t(*iVc«  to  Air.  Arid  as  feme  of 
this  latter  are  rarified  and  freed  from  their 'Chains^  and  become*  fpiritiial  and 
airy,  fo  others  of  the  forementioned  arc  clogged*  and  fettered,  and  become 
debafed.  To  this  purpofe  all  Plants  as  weU  ^s  Animals,  have  a  two-fold 
kind  of  Roots,  one  that  branches  and  fpreads  into  the  Earth,  and  another 
that  Ipreads  and  (hoots  into  the  Air :  Both  kinds  of  Roots  ferve  to  receive 
and  carry  their  proper  Nourilhment  to  the  Body  of  the  Plant,  andlxjth  ferve 
alfo  to  convey  and  carry  off  the  ufelefs  Recrements  •,  ufelcfi,  I  mean,  any 
fiirther  within  the  Body  of  the  Plant,  though  ufefd!  to  it  when  they  are  fepa- 
ratdl,  and  without  it  j  the  one  for  fcafoning  the  Earth  'and  Water  wherein  it 
is  planted^  and  the  other  for  feafoning  and  prepimng  the  Air. 

LXIX.  I  had  an  excellent  Sunimer  Apple  containing  abundance  of  very  neCmtm 
pleafing  Juice  5   it  was  of  that  kind,  wnich  never  grows  large.    The  Body  j£p^J^ 
by  the  Burden  of  the  Fruit  always  wreathed  towards  the  Ground,  the  Branches  t^  Tm 
were  alf  curled  and  fall  of  Knots  at  every  turning,  and  thefe  Branches  are  1^^^^ 
apt  to  grow,  if  a  good  Knot  be  fet  in  the  Ground,  as  foon  as  it  is  cut  off,  efpe-  ^^> «  h 
daily  about  CandlAnafs.    This  Tree  was  hollow,  and  very  near  all  the  Tim-  i^i/p."^ 
ber  extremely  rotten,  from  the  Top  of  the  Stem  to  the  Root,  and  every  Sprig,  ^-^^^ 
how  fmall  foever,  appeared  Cork-coloured  and  rotten  at  the  Heart'  of  the  sea,iX6« 
Timber.    And  fo  it  was  generally  all  over  the  Roots  rand  it  is  like  it  had 
been  fo  many  Years  before  ;  yet  die  Tree  bore  abundantly,  with  alternative 
Refts  every  fccond  or  third  Year.   The  Fruit  had  fcarce  any  Core ;  the  Kernels 
were  very  fmalt,  thin,  and  empty  5  nevertlie}e&  the  Branches  from  the  Knots 
grew  well  enough  to  repleni(K  a  Nurfery  for  me.    This  feems  to  intimate  the 
Correfpondence  between  the  |uthy  Part,  Heart  or  Timber  and  the  Seeds. 
And  more  to  confirm  this,  a  young  Tree  grew  like  a  Sucker  from  the  only 
'.  found  Root  of  the  aforefsud  Applc-TreCi    TbtsTree  grew  ftrafter  than  others 
of  the  fame  kind  ufually  do  *,  of  which  I  conceive  the  Caufe  to  be  this.  Suckers 
are  commonly  barren  a  pretty  long  dme  %  and  this  continued  barren  till  die 
Stem  was  ftrong  enough  to  bear  the  Fruit  which  loaded  the  Branches.    But 
that  which  makes  to  our  Purpofe,-  is  tlus :  All  the  Fruit  of  this  young  Tree 
had  fall  and  found  Kernels  -,  and  tho'  it  was  the  fame  Fruit,  growing  from  the 
Root  of  the  iame  Tree,  yet  it  feemed  not  altogether  fo  tender,  delicious,  and 
juicy,  as  the  Fruit  of  the  old  Tree  i  nor  ypt  was  the  Tree  fo  fruitful.    The  &p 
in  the  old  Tree  was  tefs  divert,  it  fdems  to  fuftain  the  Life  of  the  Timber^ 
which  was  now  confumed^  and  thereby  was  wholly  appropriated  for  the  Leaf, 
Bloffi>m  and  the  Pulp  of  the  Fruit.    Fw  I  do  not  undertake,  that  the  Sap 
yi^s  no  Relief  to  fuftain  thfe  Life  and  Growth  of  the  Timber  ordinarily,  an^ 
-  whilft  the  Timber  is  entire :  But  I  radier  eonceive,  that  there  is  a  ititfre  im- 
'  mediate  and  peculiar  relation  between  the  Sap  and  pulpous  Fruit,  and  the  like 
between  the  Timber  or 'whole  Stock,-  and  the  Root  of  the  Tree,  to  tranfDpit 
r  ti)e  fame  Spirit  and  Natitft  to  die  Seed,  of  what  Kind  foev^  it  be.     •       V 
-'•  Vol..  IX.  Yyyy  Some 
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^(h  to  fuliN?  the  lji9Gb>afidprowtb  the  Plant,,  l^t  It'only  j^^^  oii^he 
fuccoleat Impart,  atomdioig  'faf  iheEwtL  and  on  the  Air,  ai^  the  d^ 
whicjhthe Dews  of  Heaveni^  the  n|iny  Scafons,  and'  the  Air'^rd.  'Ah4  if 
we  coafider^  that  ibme  1^»  Tif^  fiR>w  upo^  the  'Rfi^%y  where  little  of  ]u> 
Earth  can  be  founds  aa  m>y  .^w  lamely  the  Oak  and  J^jear-f  ree  gro^'ud 
^  fpr^s  ^;  :and  how  ipony -tj^re  tte  Acorns,  thp  yfl^cr jPears ji  ToSe^t^ 

.  timcp  t9  the  /Qiiant^ty  pf^  jieldiog  five,  or  Tix  I^ogiheads  Tearlv  (as.t^^ve 
<  .  kqown  than  do)  and  in  iCoo^iibnt  how  littie/Wafte  brlEoxtA  about  'fjhe 
.  Roots  appears  i  w^  nn^rfindaiore  Caufe  to^ttnbute  this^  Expeiice'^of 
'  Materials  i^W  perpetual  Supply  of  Moiftiice,  than  of  niuc£  Earth.  I  will 
give  yqu-^i  Experiment,  which  may  £:em  to  deternikie  the  Point,'  though 
i  yet  fufoend  njy  Judgme^  .  . 

I  took  the  largett  Kentijb  CodXms^  Peafniains,  Fepins,'  and  Tfeuxansi  I 
withered  then^  (wmch  ipay  \ft  fooa  done  many  Way4),.and  then  I  cut  cfaem 
in  the  middle,  quite  throi^  the  midft  of  the  Kernels  ;  Having  canried'them 
.  Ibme  Days  in  qiy  Pocket,. all  that  law  them  took  them  to  be  very  Wood, 
-9nd  they  were  indeed  hke  iroy  clofi;  Cork :  And  fome  philofbpluadTerit^ns 
(thoogh  I  a^rined  no  ^Palfehood,  but  cpncfaJed  the  whole  Matter)  did  upon 
the  Viwr,  foread.  it  abr^oady  that,  I  had  the  Art  of  converian^'all  Friiit*  tmo 
Wood ;  Pulp  and  Kernels  Wl  all  was^Wood.    ^he  fame  may  be  dme  unoa 
Peai]^;  CuqimberSt  Tunup^y  ^  all  the  Gnuns  and  Vegetable  Seeds.'^&t 
are  ftuckin  them,. and  arc  cherished  bv  aSjguppIy  of  marly ^ater^jibv  I 
have  had  the  Blades  of  Whea^.and  the  H4|mebt  Peafc»^    out  ofthemipbe 
lengdi  of  a  Foot :  And:  tt^n,  by  h^fif;  it  in  a  Clote^  air  becomes'  nraed 
into  Wood  i  and  lo  fomf  t|fpe  j^  all  is..turned  into  Puft  and'Eaitl^u   'A^ 
as  we  are  well  taught  by  Mr.  ^i^, .  that;|  j>ure  .Liquids  may  .beconvertcd  ^to 
.  Earth  ;*  fo  thefii  terrcftr^l  Pj^tSf}f'che  Fruit  m^y  be,  from  the  Liqiiors  fi^tlier 
€Qille£^  apd  de4^  from  the  IJ^^s  of  the  £!arth« 
But  tf^  f etufi?;  tQ:.the  cleark^  ,of  the^  A^nldes  fibove  claimed^  I  ifilbunie  la 
,  Barberry-RoQCSyrjperfqrated  l^y  n^c,?  wfaiich  t^re  Berries  that'Md  no  Sttiiqes 
at  ^1  i  afid  in  hollowed  Apple-Tcecs  the  Korqiels  will  be  ^Q^Jbin^  abd'enoxH 
IT  Skins,  aod  uficp^q  ?f  (ffxjwth,    Gardenors  cell  i^c,  ra^tCjou^ft^ 
the  hard  S^ck  q»t  of  the  Kept  qt  Par0y^  it  will  bear  no  kind^^prSenjL  /i&A 
it  m^f  be^pt^fded^  t}iat  a y«^ holjow  s^  and  an  hjf^^^'l^n^'do %c^ 
J  nant  Seed.  .  I^anfwv,;  Th^  anJp^;is  4^  Tin^r^  t%  Bafk'i  ^a^ j^ 


whenjt  is  all  putrid  at.the  Heart,  yet  o^vf  ^v^^m.W^d'em^^      SRP^ 
;\the  Spirit  of  tbq  Root  into  t^  Acom  %  ^fnd  die  R^bts^  may  !be*  iQUDd*^^^^^ 
,  the  Body  of  ^the  Tree  is  piuchdecayed.  t?  ^^^  beating  mit  the  Ipimd  ^Ti 
,  or  by  other  ^aff^cs  th»*  1%  l^ujfe.,  We  (<¥  thfij^ 
1  Grains^  grow  kindly^  if  tl«  £gF^iiQd;Parts^K:^ac^oir|^^  wl 

Beans  be  fu0  of  gitasHoJes  in^^^       ^^?tfp  or^the  txi^iiM   ' 

b^  cut  'off!  with  Scifibrs.    However^ ,  1^  ^'^l^^?iKl^ 
.  lion,  that  if  wc  dfifign  tb  have  Fj^it^witbout  St(9ncs» 

bolder  and  the  mow  cknpkjj^.;  .       ~    . .    j  .  . . 


rtfig-by  tht,  tmei^yfi.Pnmk^fir  F|fi»niefs>of,tbft. Timber:  and.,thefft  arij; 
i-QqQV>^  )?7  prof»,<k«p:H«(J^|iei  (hi9m^  |he  9^JR.  anfi  fu<;bjqjuic^e$  done 
to  tlie  Timber,  both  in  the  Stem  and  main  Roots }  and  ttk^  (:lf;i^  the  Roots,- 
ji94i»^  a  StQPtf .in  4i«rCkA^  tiMr tc  f^9$ iu»  Clpf<t  a^a^'too  hi^jly^  It.this' 
^affpce  be  ooc  ^kMwi  both  coi  the  Siem  and  H.^m-i  .the  R,^mfi|ly,may,^atl,. 
'Wft}fii9 (»l(o» .ttoVitei^aiv id» .iNic04»  wiien <h^ ar« pesmiiitc^ p>tm out 
iqto  manir  woodjr  BiMicbM.  , 

.  To  ihew  alio  (hoiFradmitir  bec^iteiit  tb«  S«p  of  ich?  Bark,.afvlvthe  Pul^ 
of  die  Aru!i(.  I  cMLiflL  tiie  Stimnie»«iiii^  make  Hf^  for.Wa^e^  on  tbeBody^ 
of  thQ  iOw^  Codii^-Traes»  aod  oau&d  Water  ;t(^  be  ft^quqitlxpoi^f^^nt^, 
thfi^  C»T%ies*.  The  Effisft  w».  this ;  Thft  Aj^kai  gr^w  to.an^ex^^oi^dioarjr 
T^ijWif't  and. woe  y^  sri^d.;  «ni.  inanf  oJ^jSh^gi'.  ii94 1'iifti  ia  agpfarano^ 
much  like  the  Puhi  <^  Lemons..  Sqbm  liuQerodl^  h^^jW-thnPrcef  as  )oo£^^ 
a4  they  would,,  andl^c^  Jbecaitoefijyi;of  £po^,of  4iip>CQ^vr,pf  A^^iw  11^ 
tlyitotteanefeofaaApptei      : .  ,  "',-, 

:I  omit  the  reft,  and  hitov/coi<radouhkLa:Rfm«Kfci  of  idw  gj^r^'lv^i'f  w%K} 
miqnbe  madeof  «fao.cbiefeljbEitp«iteeMK.  TbeiQmftjc^Tij^^ythp  ^l^turjr 
iilHD  the&ockfof  thePtt^  of  th((Fnitt»  f«tbar:««kh«irei]^«tevJt«jie^of  ^ijudb^ 
clM«^bff.meceiGeafiMea,:hoflrjofr2()erarrmlrQ«ra^  Bit,ifij§(flr;me^  anii; 
flsng(»  and  .choice  Ei^rafiio8^<,yai^f(X.tbfeK«rii^;  Scpi^  or,  S«fd,,v£  tb« 
ttTfifttd  Fruit  inua  kind  Menkl,'  jclikauYlbttkt^fto^iiota^  ft$w}ioi!.muvlf4i 
kiad  of  PlaoCi  asJSami'^AprioadM^.aiV!* .  AjmL  tlw^dth?  Ali[i^.^-JBefc£ 
may  bjr  many .GhJao8csiathe£infti9gi»  and.Jby.iM^eca>»qq.j9f<«^^'$toi|u»;,^ 
clVB  Peaches,  uid  bf .  thp  SbeUb  ef  dte  AlmiOj^,'  a<td.iby  Ti$rJ^?Slllia9^  of^  tj^: 
Stoft  and  Roac»  here ahd.  tfaettv  ^het  timrG^iSfHSo^.  ^^  .«^  Q^of  the, 
AlBKMidmqr;appMditathe;fiHip^of  the  eQM^rft>)d'thf^^Mm)lf|il^?CA9^I 
be  enbiged  to  a'  kodd  -of . AbnonL  '  A&d,  graft  /Aflrft  o{i  jbeOfT:  iTojlfirivaaces ;  *  ?. . 
mi^ ii»m: hcafie<fake  rifcL-  -        •  :.; ,  1  ■     •''  i     -'-"^  ^ 

liXX.  It  Is  very  diffiodti  lA  jdetonaSoe;  whether  Salt;  or.W^i^q-  be^.thp,  Q»>«ir>. 
neaier  and  moreori^oel.Principie  of  MlimtaedA)dit»;i  or  the  mf^copigM^^^t^ 
taun  a^tifCt  be  mfaBinAufcntiag,  in,  this,  or!  tbtt JtoidyH  JB^%rJ^  IW^  h»^9  ^'t'L» 
hdbtt  our  Eyiisy.iliec  Birch  and  Al(^  fted;  sMk  kindly  /QP. a  t^  ul>gi7g>.)«4l»3t: 
nou»MoiftnreJ»  ldK,£hn,  Pu|e^  Fkt,  Ptfid^  aadCynrefs,, cMe,.^  &ifnf^v 
Utpmii  Yet  thdband  inainriAaeeof  jhewideftlDiwcfl^  aQc-iffloei^mcarj 
fe^p to  draw thcii;  whole  Svmmot^  B«lk;  and.OnftamwtS}  whetherai^iual) 
or-percnmal,  f«>m^^  Ucpioes  ij^/fia^  isbth^'iiuBe  Piece.of  Qiyniadw  audi 
from  the  ambient  Air,  and  Dewst  when  as  ye&.byx  our.  bo^  J)\^gsfco  wei 
cannot  diftingiiiih  the  Liqu<»s  or  Salts  clofelv  approaching  their  federal 
B2mi.    And  we  fltty  change  aUitbe  Gink  tttt^iiNW  the  R«^  ^^i 

-v^nfeBadcs,  Sap,  FrmtandSeed haBWveryt:BMick:(^ffiarii]g Salts,  and  ^reo^^ ' 
very  cK£fotnt  kinds  >  and  yacieefeatit  Tcee,po^|ieridie  hetlerb9itl^,e)$<:h«iget       " ; .  I 
Henoewe  may  fii^|w£b,  thatt^iVCtyOmteictoiiBflfif  tbdr Bom^  £tf^  th^,!    ^  ^    ; 
fiift^l)Mrring<>f'thoSecd,  andaathfeydreforiMi^jpidu^y^^^  .b.wi,'  / 

Prinoipl^or  <Spiricand  Vi^w  of  tUor  Sieoidjib  thown^ifapaQ.ftQd^iPIN^r^ef^     '-'■  *>^'  ' 
tihle,  am  ifacjMttuiwlAtemlBifkBJdiattthexojjjBMiiUk^         Vlii^*  ^^ 
"•-    ';  .'    ~     Yyyy»  digefted 


digeftcd  into  tcty  much  dHftring  Lrtv^^^^  RoAtt;' Gums,  ftxrf- 

ihcr  Juleps,  Csfr-  perhaps  as  the  Cow's  Bdly  comrcm  tiic  common  Jiacc  of 
dlfforts  of  Grafs  into  MHk  y  or  as  the  Bte  tettnents  die  t)cw  of  all  Flowm 
ihto  HoTicy  and  Wax.         ^  J,    .  j. 

We  fee  alfo,  that  an  handful  of  Moft^  fotnedmes  abovt  a  %Mn  long,  and 
fefeftiblihg  Vt^ctables,  grows  out  of  aftftillCHIter-fticW,  without  Eartb, 
Pirt  or  Sand^  for  the  Relief  of  the  Robt ;  TreeS'OUt  of  bore  Rocks»  and  die 
annual  Attire  of  Harts  and  Bucks,  out  of  their  bon3^9iiad|«  Whence  ive 
xhay  eafify  apprehend,  how  the  Seeds  itt'^tlJelr  Time,  and  dficerwards  die 
j^oots.  Stems,  and  Leaves  of  Trees,  ttiay  be^thept'oper  Strainers  to  ge- 
nerate the  pecuHar  S&ps  and  Jaiccs  •,  and' pci*»ps  to  ferment  and  fx>il  ^the 
Liquors  into  theii"  fevertl^  8al(s.  It^may  pafs^for  aReftmbknce,  if  aot  for 
aSn  li^ftattcei  that  the  JuiceoffdmefiwtetPeafs  may  bedtiedlmoa  vcryfi^ 
Sug^;  and  ^he  Juice  office  other 'Peaft"- is-  fo  fierce,  diat  at  the  open- 
ing theRind  with  theT<tth,-at  doth  almdft^ifibcate,'  as  V  it  woold  kill 
d^ad,  imtpediately  ;  and  yet  this  Juice  by  Time  and  i&afonable  Mattfradon 
Ifecohies  f¥cet,  winy  and'  lufcious.  And'  we  hear  of.  divers  Esodck 
Fruits  that  lyilt  kill  outright,  and  that' fo!  quick  as  inay  chaHeagb  tbe  ^ 
flerceft  Mm/lruHm  of  an  e3^)A«Chymift.  Now  as  the  Horns  of  a  Stag  h«ve 
their  whole  Growth  and  Virtiie  ftom  the  protniding  Blood  and  Spirits  oFthe 
Animal,'  the  Mols,  (as  by  the  Miorolbope  appears  when  withered)  from^he 
ifaward  Shell  of  the  Oifter  and  the  marine  Water:  So  in  Pki^  the  Sap 
ifiay  l^y  Heated  and  Coolers,  and  other  Changes  in  Summer^  Autumn  and 
WinfeTv'by^  Winds  and  com{>rdI}ng  Air,  be  hardened  iqto  Tifid)er.  Seeds 
and^  their  Btonelij  and  Kernels*  All  teems  to  be  :but  Sap  at  the  firft  Dhmglit, 
cAr  little -elfe  '^bdfides  pure  Air  and  WaosTt  tiU  diefe  be  concocted' incopeco- 
liar  Salt^  by  more  curious;  Strainers,  and  by  more  fubtile  Boilers  than  Aitlndi 
/^^'  Mtherto  d^Wfcd;  And  tltis  was  my  Aim  in.  a:.fbrmer  P^^cr^  where  by  -a 
^  '  '*  flight  and  curfory  AUufion,  I  compared  the  Morion  of  &^  in  VegetsMes 
~  ''  x6  the  Defcent  or  Liquorslnin  Aleimfaick  :1I  bad.no  thought  of  fquaring  the 
ComparUbh  to  agree  in  ^  Cimi^^  had  1  any  Fancy,  that 

;;^'!;;the  Skp  in  Wbter  deibofidcd^W^hrRodt,  finqel  faw  an  Apple-Tiee^  dad: 
Vri^ryieTded  four  6r  f^6. tiogflxMds of  Aroi%iCyder.ydarly»  and: a Pear-Tree  tiiat 
yieldM*ihdre  I¥rry ;  yet  both*  Knowing  m  a  dry  Ground^  wfaere  diey  could 
git  no  other  Liaaor  than  whatthe  Clouds  and  the  Air  afibided.  Yet  I  ooq« 
oiVe,-  thdtd^^e*  Trees  have  an  IhtercoiEK&  of  peculiar  Spirits  ibme  way 
likked  together,  and  vigomufty  cc>-o{ieiat|Dg»  .6om  the  very  Fibcca  o€  tibe 
loweft  Rooe;^  the  Top  I;Mve9^  - 

.     •  '      •..:-.••       >',  \i      '       .     ■      '. 

Smu        '  ULKT.  The  Antifcnts  gbicmdly  ioiituled  tbe  Eardi  to  the  Prodnftioft  af 

V^am!  the  AnimdsrV^etable8and«d«L  Bodies  tipoo  and.aboutit  r  But  ievend  of 

^nctmiMg    the  Modems^  •  And'  fame  ^df  VKiry  gefeat  Naane  too,-  both  hope  and  afaioad^ 

h^Drl'iy  have  given  their  Vote  ih  faehaieof  Water.    M7  Lord  Baem  is  of  Opimdi^ 

wocawa.^.  That  ft^  NilM/hmM(  of  VigifaUn  the  W^m  is.almjt  all  hholl,  imd&i  ibt 

''/3/.193  Ewtbiotkimk^tbe^Ptmt^n^bti  anifim  H  frm  OvohkgiU  and  Omr^ 

€iH.    Others  there*  ai;&. who  Sttr-ftitt  Water  m 


^7'7  ) 
fcfthe  only  Priftdpfe  or  fegriwifeftt  of  aH  "NatunJ  Things.  They  fuppofe^ 
that,  by  I  cannot  tell  what  Proccr$  of  Nature,  Water  is  tranfmuted  into 
Scckiesv  into  Plants,  and,  in  brief,  ^1  other  Subftances  whatever.  ,Helni0if 
particularly,  and  hitf  Followers,  arc  very  pofitivic  in  this  •,  and  offer  fome  Er- 
jteriMents  to  render  it  credible-,  and  Mr.  Boyle  difcovers  a  great  PropcnGty 
to  the  {mnt  Thou^is  and^ Ophiion  ^ey  had. 

'  The  Experiiftients  they  iriflft  Upon  are  chiefly  two :  the  firft  is.  That  Mint 
and  feveral 'Otteiip  yiahts  proiper  and  thrive  very  greatly  in  Witer.  The 
other  is  this:  They  take  a  certain  Quantity  of  fearth,  and  bake  it  in  an 
€>fefi%  theh^lie^y  weigh  il,  and  put  it  into  an  earthen  Pot;  havmg  wetf 
Water^'th£s  Earthy  1*icy  make  choite  of  fonic  fit  Plant,  which  bemg  firft. 
canifidly  ly^'g^ed,  they  fet  iii  it.  There  they  let  it  grow,  continuing  to 
'^dlei^'it  for  feife'Arie,  til!  it  is  liiuch  advanced  in  bignefs.  Then  they  take 
it  up,  and  though  the  Bulk  arid  Weight  of  the  Plant  be  much  greater  than 
when  firft  fet,  yet  u|)on  baking  the  Earth,  and  weighing  it,  as  at  firft,  they 
find  it  little  oir  not'  at  all  diinini(hed  in  Weight ;  and  therefore  conclude,  it 
is  not  the  Earth,  bat  Water  that  nourilhes,  and  is  turned  into  the  Subftance 
of  th^  Pliant. 

I  muft  confefs,  I  cannot  fee  how  this  Eirperiment  can  ever  be  made  with 
the  Nicety  and  Juftnefs  that  is  requifite.  However^  nothing  like  what 
thefe  Gentlemen  would  infer,  can  poffibly  be  concluded  from  it-,  unlefs 
Water,  which  they  fo  plentifully  bcftow  upon  the  Plant,  in  this  Experiment,. 
be  pure,  homogeneous,  and  not  charged  wkh  any  tcrreftrial  Mixture  5  for 
if  it  be,  die  Plant,  after  all,  may  owe  its  growth  and  increafe  intirely  to 
that. 

Some  Waters  indeed,  are  fo  very  clear  and  tranfparent,  that  one  would 
not  eafily  fufpe£t  any  terreftrial  Matter  were  latent  in  them  :  Yet  that  is  far 
ihort  of  a  Proof,  that  in  reality  there  is  none.  For  they  may  be  highly  fatu- 
rated  with  fach  Matter,  though  the  Eye  be  not  prefently  able  to  defcry  or 
difcern  it.  If  pure  and  abfolutcly  refined  Silver  be  perfedUy  diffolved  in 
Spirit  of  Nitre,  or  Aquafortist  that  isvedtified  and  thoroughly  fine,  it  does  not 
darken  the  Mmfiruum^  or  render  it  Jefs  pellucid  thaD4)efore. 

But,  after  all,  I  never  met  with  any  Water,  that  however  frefli,  and  new- 
ly t^en  out  of  the  Spring,  did  not  exhibit  even  to  the  naked  Eye,  great 
nmnbers  of  exceecfi»g  fmall  terreftrial  Particles,  <]ifieminated  thro*  all  Farts 
of  it.    Thkker  and  craffer  Water  exhilMts  them  ftill  in  greater  Plenty. 

Th^  are  of  two  general  Kinds.  The  one  a  vegetablb  terreftrial  Mat- 
ter, confifting  of  very  diffefehf  Cbrpufcles,  fome  whereof  are  proper  for  the 
Formation  and  Increment  of  <^ne  fort  of  Plant,  and  fome  of  another ;'  as  alfo 
fome  of  the  Neilriihment  of  one  fort  of  the  fame  Plant,  and  fome  another. 
The  other'  kind  of  Particles  fuftaintd  in  Water j  are  of  a  mineral  Nature  r 
InfoineS[»ings.Mie'find  common- ^t,  in  Others  Vkrto),  in  others  AKim^ 
{^tt«^  Spar^  C^ker,  &^.  Nay,  frequently  feveral  of  thefe,  or  other  Minerals, 
all  m  the  fiunt  Spring.  All  Water  whatever  is  much  charged  with  the 
vegetable  Matter,  tlaa  being  fine,  light,  and  eafily  moveable.  As  &>r  the 
^^ieral,  the  Water  of  Springs  contains  more  of  it,  thaa  that  of  Rivers^ 

5  efpeciaUy 


cl^  GJaft  .y»^,.  ftoppiog  ^t  .plofe^  to  jk^cRcDjMft^.aiHii  Qt}|cr  ,cxt9fippjly|,fe 
tecs  wt^  and. let  it;ft4P^  wkboqt  fiifrip{(jit»  for  ibo^  Pffi^  pe  l^j^^ 
find  a  condderabte  Quantity  of  testeftsi^  NSjattfi;  in^^^^^^^V^    fapwi^r^ 

Sure  and  free  it^inigbt: appear  ^jir hen  firft  put  ipto  tho  V^lt'Hj?; 
[lort  timeottfetTe,  as  I  hav$  fr^^quqntlv  dqact  die  CQq»|ifi^<%c»<l^tV!^ 
firftt  while  the  Water  was  agji^^ted  and  kept  in  MpCton,  Cqpuitt^afl^  iuV9ttj5 
▼ifible«  by  Degrees  as  the  l/vgter  permits  by  its  bepomkig  loore.fiillj  ax^^^at 
xaeft,  aflen^bUng  and  combining  together  i  by.  that  JVIeany  fomui^.icHp^p^ 
IjMTger  and  mqre  coafpicuous  Mokcul^*^ . AftpfMWr43  Ae  m»y^  Jt^fcgW/hyfij^ 
iflg,  and  fixing' to  each  other  ^  by  that  M^ai^  fonaij^:Jk9rgg;td^  Mflfeb^ 
appeariqg.like  iVi^^o^^  or  Cloudy  in  the  .Water,   w^cht  fmegjofjfi  (hickc 
and  opaque,   by  the  continual  appulfeand  acpretion  oi^^Mmffi   Uy 
the  iaid  Matter  be  chieSy  of  the  Vegetable  lQiid»  it  wUl  be  fuftai^^  «  iim- 
Water,  and  dif^over  at  leng^  a  green  Coloiir^  becffiningilill  more  ^:4)tfi 
Colour ;  I  mean  an  higher  and  more  faturate  green,  as  the  Matter  tiudswVj 
and  encreaies.  •  But  if  there  be  aivf  confider^ble  Quantity  of  roffi^  Miqmd 
Matter  in  the  Wac^r,  this  beii^  of  a  greater  fpedfiqk  Gr^Tity .  thaf^  jchfr  Ve-t 
getable,  aa  the.  Particles  of  it  unite  sind  combine  in  fuch.Nupahe^t  ti}}  tliGfrt 
form  zMoUcul^^  the.  In^tus  of  whofe  Gravity  furpaffe^  thiit  of  j^  Ra* 
finance  of  tht^Wae^r,  fubGdesi  a  great  deal  of  it  to  the  Botto«ph.   Npr  doei^ 
It  only  faL(  jdocvrn  itfqlf,  but  fr^quent^  jntaqgling  with  tb^  Veg^ca^ct  j^i»|tilr> 
forces  them  down  along  with  it. 

Upon,  the  Whoje,  it  is  pa^le  suid  ba|rood  realibnrf;^ . CMteftf.:  thtt 
Water .  copt^s  in  it  a  very   confiderable  Quan^iQs  of .  tendljpal,  M«-*. 
tor. 

Now  the  Qiieftion  is.  To  wbith  of  thefe,  the  Water»  or  tiieevi;br^4a&- 
ttf  fuftained  in  it,  Vegetablea  owe  their  groM^b  and  increafe. 

For  decidu!g.pf  which,  I  conceive  thefoU(^iQg.£xperipymts  tmy.^i^^: 
feme  Light:  And  I  can  fafc;)y  fay^  they  wtn>  made  with.4iie.Qrr  and « 
£xa£Uici&. 

:Jn..  1601,  IchofefeveralGlaf$Vials»  that  wertaOL  ii^nMraapoflibi^  ofi 
tbo  fame  Sb^  and  B^pnels.    After  I  had  pot  what  Wiafler  I  vwif^M. 
into  every  oneofthenn  add  taken  an  account  of  the  Weidit  of  it»  I  foamr 
cd  and  tied  oyar  the  Orifice^  of  reach  Vial,  a  Pilce  of  l^irchmeM^  Iwwg 
an  Hole  in  th«  MMdle  of  it,  lai^^.  enough  to*  admilt  thei  ScemioC  ^z 
Plancl.defig^  to  fei  intbe  ViaU  witfa^n  .the  <»finii^itw.  feiightnint: 
St  fo  as  to  imftede  its*  Growtjjt. .  My:  Iflnstiifi  io  thtt  wtf  to^  prarci*  tb^: 
endofed  Watjer  from  evaporating  or  afccnding.bf.aiiy:  other.  Wiqr^thMli 
only  through  th^iPknt.  that  is  to ;  be  fer  theiao^    Then  L  made  Amn  vii 
feveral  Sjnrigs-of  Mint,  and  other  Pj|aats»  that  were»  asiwur  aaJ  qqhM! 
po0ib]y  judge,  alike,  frefii,  found,  and  lively.    HavMg  aakvutbcLWqigte 
of  each^  I  placed  it  in  a  Yialy  ordei;ediB  above  1  and  ai  the:  Plane  imbibed* 


J  ^iftd  drcri^p^^Ke  Water,  t  took  c^re  to  add  ooore  6f  t&e  %ie  IRrbm  Tim^v^to 

*  Time  i  tce^ih^a^  Account  of  the' W^ht  of  all  I  addiK].  "  Each  of  the  GJaf- 
l^fes  were,  for  better  Dillinftion,  and  the  more  eafy  keeping  a  ^gifter  of 'all 

*  Circuaiftahces^  noted  with  a  difierent  .Mark  or  Letter,  ^  f ,  C,  .&c.  md 
^klj  fet  in  a  Kow^  in  the&me  Window,  in  iuch  manner  that  all  might  par- 
^kake  alike'of  Air,  Xight^aiid^uni     Thus  they  continued  from  jfMly  ^oth;to 

0^^*^^5th^' which  waaiuft  feventy-feveii  Days.  Then  I  took  them  our,. 
'.  wci^eiT the  ]V^ater  In  each  YiaL"'  ahqi  the  Plant  likcwife,  ^ding  to  its  Wc^c 
jthat  of  all  th^  Ueaves  that  had  Allen  oiF»  during  die  Time  that  it  flood  thus. 

And  laitly,'  r  comp\jted  how  much  each  Plant  hiitd  gained  ^  and  how  much 

Water  was  fpent  upon  it.    The  Particulars  are  as  follow : 
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two  Glaffes  wccc  covered  with  Parchintot,.  each  Piece^f  it  bong  perforated 
with  an  Hole  of  the  fame  Bigncfs  ^th  thofc  of  the  Vials  above.  In  t\£g  I 
fufpended  a  Bit  of  Stick  about  the  Thickncfs  of  the  Stem  of  one  of  the  afore- 
faid  Plants,  but  not  reaching  down  to  the  Surface  of  the  included  Water : 
I  put  them  in  thus,  that  the  Water  in  thofc  might  not  haVe  more  Scope  to 
evaporate  than  that  in  the  other  Vials-  Thus  they  ftood  the  whole  fcvcnty* 
(even  Days,  in  the  fame  Window  with  the  reft  •,  when  upon  Escamination,  I 
'  found  none  of  the  Water  in  thefe  wafted  or  gone  off  \  though  I  obferved,  both 
in  thefe,  and  the  reft,  cfpecially  after  hot  Weather,  fmaill  Drops  of  Water, 
not  unlike  Dew,  adhering  to  the  infides  of  the  Glafles,  that  Part  of  them  I 
mean  that  was  above  the  Surface  of  the  enclofed  Water. 

The  Water  in  thefe  two  Glaffes,  that  had  no  Plants  in  them,  at  the  End  of 
the  Experiment,  exhibited  a  larger  Quantity  of  terreftrial  Matter,  than  that, 
in  any  of  thofe  that  had  the  Plants  in  them,  did ;  the  Sediment  at  the  Boctom 
of  the  Vials  was  greater,  and  the  NubicuU  diffufed  through  the  Body  of  the 
Water  thicker.  And  of  that  which  was  in  the  others,  fome  of  it  proceeded 
from  certain  fmall  Leaves  that  had  fallen  from  that  Part  of  the  Stenn  of  the 
Plants  that  was  within  the  Water,  wherein  they  rotted  and  diffolved. 

The  terreftrial  Matter  in  the  Rain-Water»  was  finer  than  that  ia  the 
;  Spring- Water. 

An.  iSgzy  I  rcj^ted  the  Experiment;  the  Plants  were  all  Spear*MiDt» 
^the  moft  kindly,  trelh,  fprigfatly  Shoots  I  could  chuie.  The  Vials  were  fo 
|in  a  Line  in  a  South  Window,  where  they  ftood  from  Jung  2,  to  July  28, 
iwhich  was  juft  fifty-fix  Days. 
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.  The  Piant  which  was  fet  in  H.  was  all  along  a  very  kindly  Plant ;  and 
had  run  up  to  above  two  Foot  in  Height.  It  had  fhot  but  one  confiderable 
collateral  Branch,  but  had  fent  forth  many  and  long  Roots,  from  which 
fprung  very  numerous,  though  fmall  and  Ihort  Icffer  Fibres.  Thefe  leffer 
Roots  come  out  of  the  larger,  on  two  oppofite  Sides,  for  the  mod  part ;  fo 
that  each  Root  with  its  Fibrillie^  appeared  not  unlike  a  fmall  Feather  \  to 
thefe  FibrilU  adhered  pretty  much  terreftrial  Matter.  In.  the  Water,  which 
was  at  laft  thick  and  turbid,  was  a  green  Subftance,  refembling  a  fine  thin 
Confervc. 

The  Plant  in  /.  was  as  kindly  as  the  former,  but  had  (hot  no  collateral 
Branches.  Its  Roots,  the  Water,  and  the  green  Subftance,  all  much  as  in 
the  former. 

The  Plant  in  JC.  though  it  had  the  Misfortune  to  be  annoyed  with  many 
fmall  Infe£b  that  happened  to  fix  upon  it,  yet  had  fhot  very  confiderable 
collateral  Branches ;  and  at  leaft  as  many  Roots,  as  cither  that  in  H.  or  /. 
which  had  a  much  greater  Quantity  of  terreftrial  Matter  adhering  to  the 
Extremities  of  them  \  the  fame  green  Subftance  here  that  was  in  the  two 


The  Plant  in  L.  was  far  more  flourifhing  than  any  of  thK  precedent,  had 
feveral  very  confiderable  collateral  Branches,  and  very  numerous  Roots  ;  to 
which  terreftrial  Matter  adhered  very  copioufly :  The  Earth  in  both  thefe 
Glafles  K.  and  L.  was  very  fenfibly  and  confiderably  wafted,  and  Jefs  than 
when  firft  put  in;  the  lame  fort  of  green  Subftance  here,  as  in  thofe 
above. 

The  Plant  in  M.  was  pretty  kindly,  and  had  two  fmall  collateral  Branches^, 
and  feveral  Roots,  though  not  fo  many  as  that  in  H.  or  /.  but  as  much  ter- 
reftrial Matter  adhering  to  theni  as  thofe  had  ;  the  Water  was  pretty  thick, 
having  very  numerous  fmall  terreftrial  Particles  fwimming  in  it,  and  fome 
Sediment  at  the  Bottom  of  the  Glafs.  This  Glafs  had  none  of  the  green  Mate* 
ter  above-mentioned  in  it. 

The  Water  in  iV.  was  very  turbid,  and  as  high-coloured  (reddifli)  as  or*- 
dinary  Beer :  The  Plant  in  it  was  very  lively,  and  had  fent  out  fix  collateral 
Branches,  and  feveral  Roots. 

O.  Hyde-Park  Conduit  Water,  in  which  was  diflblved  a  Drachm  of 
JJitrc. 

The  Muit  fet  in  this,  fuddenly  began  to  wither  and  decay  ;  and  died 
in  a  few  Days.  As  likewife  did  two  more  Sprigs,  that  were  fet  in  it,  Aid- 
ceffively.  In  another  Glafs,  I  diflblved  an  Ounce  of  good  Garden  Mould, 
and  a  Drachm  of  Nitre ;  and  in  a  third,  half  an  Ounce  of  Wood-Aihes,  and 
a  Drachm  of  Nitre  ;  but  the  Plants  in  thefe  fucceeded  no  better  than  in  the 
former. 

P.  Hyde-Park  Conduit  Water.  In  this  I  fixed  a  Glafs  Tube,  about  lo  In- 
dies long,  the  Bore  about  -^  of  an  Inch  in  Diameter,  filled  with  very  fine 
and  white  Sand,  which  I  kept  from  falling  down  out  of  the  Tube  into  the 
Vial,  by  tying  a  thin  Fiece  of  Silk,  over  that  End  of  the  Tube  that  was 
downwards.    Upon  Immerfion  of  the  lower  End  of  it  into  the  Water,  this 
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by  little  and  little  afcended  quite  to  the  upper  Orifice  of  the  Tube,  And 
yet  in  all  the  fifty-fix  Days  which  it  flood  thus,  a  very  inconfiderable  Quan- 
tity of  Water  had  gone  off,  viz.  fcarcely  20  Grains,  though  the  Sand  con- 
tinued moift  up  to  the  Top  till  the  very  laft.  The  Water  had  imparted  a  green 
Tincture  to  the  Sand,  quite  to  the  very  Top  of  the  Tube,  and  in  the  Vial  it 
had  precipitated  a  greenifh  Sediment  mixed  with  black  ;  to  the  Bottom  and 
Side  of  the  Tube,  as  far  as  it  was  immerfed  in  the  Water,  adhered  pretty 
much  of  the  green  Subftance  defcribed  above. 

^  R.  5.  Sec.  Several  Plants  fet  in  Vials,  ordered  in  like  manner  as  thofe 

above,  in  0<f?.  and  the  following  colder  Months  j  thefe  throve  not  near  fo 

much,  nor  did  the  Water  afcend  in  nigh  the  Quantity  it  did  in  the  hotter 

Seafons,  in  which  the  before  recited  Trials  were  made. 

ScmiRf'      I.  In  Plants  of  the  fame  Kind,  the  lefs  they  are  in  Bulk  the  /hfialler 

fA./^i^.//»f  the  Quantity  of  the  fluid  Mafs  in  which  they  are  fet,  is  drawn  off;    the 

Expert-      Diffendium  of  it,    where  the  Mafs   is  of  equal  Thicknefs,    being  pretty 

Z^l'  ^ '  ^*  nearly  proportioned  to  the  Bulk  of  the  Plant.     Thus  that  in  the  Glafs;^ 

marked  A.  which  weighed  only  27  Grains,  difew  off  but  2558  Grains  of 

the  Fluid  :  And  that  in  B.  which  weighed  only  28^  took  up  but  3004  Grains^ 

whereas  that  in  if.  which  weighed  127  Grains,  fpent  141 90  Grains  of  the 

liquid  Mafs. 

The  Water  feems  to  afcend  up  the  Veffels  of  Plants  in  much  the  lame  man- 
ner as  up  a  Filtre  ;  and  it  is  no  great  Wonder  that  a  large  Filtrc  fliould  draw- 
off  more  Water  than  a  leflcr  •,  or  that  a  Plant  that  has  more  or  larger  Vef- 
fels fhould  take  up  a  greater  Share  of  the  Fluid  in  which  it  is  fet,  than  one 
that  has  fewer  ^nd  fmaller  ones  can. 

2.  The  much  greateft  Part  of  the  fluid  Mafs  that  is  thus  drawn  off,  and 
conveyed  into  Plants,  does  not  fettle  or  aWde  there  •,  but  paffcs  through  the 
Pores  of  them,  and  exhales  up  into  the  Atmofphere.  That  the  Water,  in 
#  thefe  Experiments,  afcended  only  through  the  Veffels  of  the  Plants,  is  certain. 
The  Glaffcs  P.  and  G.  that  had  no  Plants  in  them,  though  diipofed  of  in  like 
manner  as  the  reft,  remained,  at  the  End  of  the  Experiment,  as  at  firft,  and 
none  of  the  Water  was  gone  off  -,  and  that  the  greateft  Part  of  it  flies 
off  from  the  Plant  into  the  Atmofphere,  is  as  certain.  The  leaft  Pro- 
portion of  Water  expended  was  to  the  augment  of  the  Plant,  as  46  or  50 
to  I.  And  in  fome  the  Weight  of  the  Water  drawn  off,  was  100,  200, 
nay,    in  one  above  700  times  as  much  as  the  Plant  bad  received  of  Addi- 

tiOQ. 

This  fo  continual  an  Emiflion  and  Detachment  of  Water,  in  fo  great 
Plenty  from  the  Parts  of  Plants,  affords  us  a  manifeft  Reafon  why  Countries 
that  abound  with  Trees  and  the  larger  Vegetables  efpecially,  fiiould  be  very 
obnoxious  to  Damps,  great  Humidity  in  the  Air,  and  more  frequent  Rains, 
than  others  that  are  more  open  and  tree.  The  great  Moifture  in  the  Air 
was  a  mighty  Inconvenience  and  Annoyance  to  thofe  who  firft  fettled  in  Ame- 
rica ',  wlrich  ^t  that  Time  was  much  overgrown  with  Woods  and  Groves : 
But  as  thefe  were  burnt  and  deftroyed,  to  make  Way  for  Habitation  and 
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Culture  of  the  Earth,  the  Air  mended,  and  cleared  up  apace,  clianging  into 
a  Temper  much  more  dry  and  ferene  than  before. 

Nor  does  this  Humidity  go  oflFpure  and  alone,  but  ufually  bears  forth  with 
it  many  Parts  of  the  fame  Nature,  with  thofe  whereof  the  Plant,  through 
which  it  paffes,  conGils.  The  craflcr  indeed  are  not  fo  eafily  born  up  into 
the  Atmofphere,  but  are  ufually  dcpofited  on  the  Surface  of  the  Flowers, 
Leaves,  and  other  Parts  of  the  Plants :  Hence  comes  our  Manna's,  our  Ho- 
ney's, and  other  gummous  Exfudations  of  Vegetables.  But  the  finer  and 
lighter  Parts  are  with  greater  Eafe  fent  up  into  the  Atmofphere  ;  thence  they 
are  conveyed  to  our  Organs  of  Smell,  by  the  Air  we  draw  in  Refpiration ; 
and  are  pleafant  or  offenhve,  beneficent  or  injurious  to  us,  according  to  the 
Nature  of  the  Plants  from  whence  they  arife.  And  fince  thefe  owe  their 
Rife  to  the  Water  that  afcends  out  of  the  Earth,  through  the  Bodies  of  Plants, 
we  cannot  be  far  to  feek  for  the  Caufe  why  they  are  the  more  numerous  in  the 
Air;  and  we  find  a  greater  Quantity  of  Odours  exhaling  from  Vegetables,  in 
warm,  humid  Seafons,  than  in  any  others  whatever. 

3.  A  great  Part  of  the  terreftrial  Matter,  which  is  mixed  with  the  Water, 
afcends  up  into  the  Plants  as  well'  as  the  Water.  There  was  much  more 
tei-reftrial  Matter  at  the  End  of  the  Experiment,  in  the  Water  of  the  Glaflcs 
F.  and  G.  that  had  no  Plants  in  them,  than  in  thofe  that  had  Plants.  The 
Garden-mould  diffolved  in  the  GlafTes,  K.  and  L.  was  confiderably  dimi- 
nifhed  and  carried  off.  Nay,  the  terreftrial  and  vegetable  Matter  was  born 
up  in  the  Tubes  filled  with  Sand,  Cotton,  6?r.  in  that  Quantity  as  to  be 
-evident  even  to  Scnfe. 

If  I  may  be  permitted  to  look  abroad  a  while,  towards  our  Shores  and 
Parts  within  the  Verge  of  the  Sea,  thefe  will  prefent  us  with  a  large  Scene 
of  Plants,  that  along  with  the  Vegetables,  take  up  into  them  mere  mineral 
Matter  alfo,  in  a  great  Abundance.  Such  are  our  Sea-purflains,  the  feveral 
forts  of  Alga's,  ot  Samphires  and  other  marine  Plants.  Thefe  contain  com- 
mon Sea-Salt,  which  is  all  one  with  the  Foffile,  in  fuch  Plenty,  as  not  only  , 
to  be  plainly  diftingui(hed  on  the  Palate^  but  may  be  drawn  forth  of  them 
in  confiderablc  Quantity. 

How  apt,  and  how  much  difpofed  this  vegetable  Matter,  being  fo  very  , 
fine  and  light,  is  to  attend  Water  in  all  its  Motions,  and  follow  it  into  each 
of  its  Receflcs,  is  manifeft,  not  only  from  the  Inftances  above  alledged,  but 
many  others-  Percolate  it  with  all  the  Care  imaginable,  filter  it  with  ever 
fo  many  Filtrations,  yet  fome  terreftrial  Matter  will  remain ;  it  is  true,  the 
Fluid  will  be  thinner  every  time  than  other,  and  more  difengaged  of  the  faid  . 
Matter ;  but  never  wholly  free  and  clear. 

I  have  filtred  Water  through  feveral  Sheets  of  thick  Paper,  and  after  that, 
through  very  clofe  fine  Cloth,  twelve  times  doubled ;  nay,  I  have  done  this 
over  and  over,  and  yet  a  confiderable  Quantity  of  this  Matter  difcovered  it- 
felf  in  the  Water  after  all.  It  is  true,  filtring  and  dtftilling  of  Water  inter* 
ceptsy  and  makes  it  quit  fome  of  the  earthy  Matter  it  was  before  impregnated 
withal^  but  then  that  whick  continues  with  the  Water  after  this,  is  fine  and 
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light,  and  fuch  confequently,  as  in  a  peculiar  manner  fit  for  the  growth, 
and  nourifhment  of  Vegetables.     And  this  is  the  cafe  of  Rain-water ;  the 
Quantity  of  terreftrial  Matter  it  bears  upon  the  Atmofphere  is  not  great ; 
But  that  which  it  does  bear  up,  is  mainly  of  that  light  kind  of  vegetable 
Matter,  and  that  too  perfedly  difTolved,  and  reduced  to  iingle  Corpufcles, 
all  fit  to  enter  the  Tubules  and  Veffels  of  Plants.     On  which  account  'tis, 
that  this  Water  is  fo  very  fertile  and  prolifick.     But  the  mineral  Matter  is, 
a  great  deal  of  it,  not  only  grofs  and  ponderous,  but  fcabrous  and  inflexi- 
ble, and  fo  not  difpofed  to  enter  the  Fores  of  the  Root.     And  a  great  many 
of  the  fimple  vegetable  Particles  by  degrees  unite  and  form,  fome  of  them, 
{mall  Clods  or  MolecuU  ;  fuch  as  thofe  mentioned  in  Hy  HCand  L,  flicking  to 
the  Extremities  of  the  Roots  of  thofe  Plants ;  others  of  them  incangle  in  a 
loofer  manner,  and  form  the  NubecuU^  and  green  Bodies  fo  commonly  ob- 
ferved  in  ftagnant  Water.     Thefe  alfo  when  thus  conjoined,  are  too  big  to 
enter  the  Pores,  or  afcend  up  the  Veffels  of  Plants,  which  fingly  they  might 
have  done ;  they  who  are  converfant  in  Agriculture  will  eafily  fubfcribe  to 
this.     They  are  well  aware,  that  be  their  Earth  never  fo  rich,    fo  good, 
and  fo  fit  for  the  Produftion  of  Cof n,  or  other  Vegetables,  little  will  come  of 
it,  unlefs  the  Parts  be  feparated  and  loofe.     'Tis  on  this  account  they  be- 
{low  the  Pains  they  do  in  Culture  of  it,  in  digging,  plowing,  harrowing, 
and  breaking  of  the  clodded  Lumps  of  Earth.     'Tis  the  fame  way  that  Sea- 
Salt,  Nitre,  and  other  Salts,  promote  Vegetation,  they  loofen  the  Earth,  and 
feparate  the  concreted  Parts  ot  it,  by  that  means  fitting  and  difpofing  them 
to  be  affumcd  by  the  Water :  And  carried  up  into  the  Seed  or  Plant,  for  its 
Formation  and  Augment.     There's  no  Man  but  mud  obferve,  how  apt  all 
forts  of  Salts  are  to  be  wrought  upon  by  Moifture,  how  eafily  they  liquate 
and  run  with  it ;  And  when  thefe  are-  drawn  ofif,  and  have  deferted  the 
Lumps,  wherewith  they  are.  incorporated,  thofe  muft  moulder  immediate- 
ly, and  fall  afunder  of  courfe.     The  hardeft  Stone  we  meet  with,  if  it  hap- 
pen,  as  frequently  it  does,    to  have  any  fort  of  Salt  intermixt  with  the 
Sand  of  which  it  confifts,  upon  being  expofed  to  humid  Air,  in  a  ibort 
time  difiblves  and  crumbles  all  to  pieces,  and  much  more  will  clodded  Earth 
or  Clay,  which  is  not  of  near  fo  compadt  and  folid  a  Conftitution  as  Stone 
is.     The  lame  way  likewife  is  Lime  ferviceable  in  this  Affair :  It  is  well 
known  how  apt  it  is  to  be  put  into  Ferment  and  Commotion  by  Water,  nor 
can  fuch  Commotion  ever  happen,  when  Lime  is  mixed  with  Earth,  how- 
ever hard  and  clodded  that  may  be,   without  opening  and  iooieoiog  of 
it. 

4.  ^be  Plant  is  more  ^r  lefs  murijbed  and  Augmented  in  prapertiM  as 
ihe  Water y  in  which  it  ftands^  contains  a  fmaUer  or  greater  quantity  of  proper 
terrefirtal  Matter  in  it.  The  Truth  of  this  Fropofition,  is  fo  eminently 
difcernable  through  the  whole  Procefs  of  thefe  Trials,  that  I  think 
no  doubt  cm  be  made  of  it.  The  Mint  in  the  Glafa  C  was  much  of  the 
fame  Bulk  and  Weight  with  thofe  \sk  A  mi  B.  But  the  Water,  in 
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which  that  was,  beipg  Rivcr-watcr,  which  was  apparently  ftor'd  more  co- 
piouQywith  tcrreftrial  Matter  than  the  Spring  or  Rain-water,  wherein  they 
ftood,  were,  it  had  thriven  to  almoft  double  the  Bulk  that  cither  of  them 
had  ;  and  with  a  lefs  Expencc  of  Water  too.  So  likewife  the  Mint  in  L.  in 
whofe  Water  was  diffolved  a  fmall  Quantity  of  good  Qarden-Mould,  though 
it  had  the  Difadvantage  to  be  lefs  when  firft  fct,  than  either  of  the  Mints 
in  H.  or  /.  whofe  Water  was  the  very  fame  with  this  in  L.  but  had  none 
of  that  Earth  mixed  with  it ;  yet  in  a  Ihort  time,  the  Plant  not  only 
overtook,  but  much  outftripped  thofc,  and  at  the  End  of  the  Experi- 
ment, was  very  confiderably  bigger  and  heavier  than  either  of  them.  In 
like  manner,  the  Mint  in  iV,  though  lefs  at  the  beginning  than  that  in  M. 
being  fet  in  that  thick,  turbid,  feculent  Water,  that  remained  behind, 
after  that  wherein  Mwas  placed,  was  ftillM  off,  had,  in  fine,  more  than 
doubled  its  original  Weight  and  Bulk,  and  received  above  twice  the  addi- 
tional Encreafe  than  that  in  M.  which  ftood  in  the  thinner  diftiU'd  Water 
had  done ;  and,  which  is  not  lefs  confiderable,  had  not  drawn  off  half  the 
Quantity  of  Water  that  had. 

Why  in  the  beginning  of  this  Article,  I  limit  the  Proportion  of  the  Aug- 
ment of  the  Plant  to  the  quantity  of  proper  terreftrial  Matter  in  the  Water, 
is,  becaufe  all,  even  the  vegetable  Matter,  to  fay  nothing  of  the  mineral, 
is  not  proper  for  the  Nourifliment  of  every  Plant,  There  may  be,  and 
doubtlefs  are,  fome  parts  in  different  Species  of  Plants,  that  may  be  much 
alike,  and  fo  owe  their  Supply  to  the  fame  common  Matter :  But  'tis  plain, 
all  cannot.  And  there  are  other  parts  fo  differing,  that  'tis  ho  ways  credi- 
ble they  (hould  be  formed  all  out  of  the  fame  fort  of  Corpufcles.  So  far 
from  it,  that  there  want  not  good  Indications,  as  we  ihall  fee  by  and  by^ 
that  every  kind  of  Vegeuble  requires  a  peculiar  and  fpecifick  Matter  for 
its  Formation  and  Nourifbment.  Yea,  each  Part  of  the  fame  Vegetable 
does  fo,  and  there  are  very  many  and  different  Ingredients  go  to  the  Com- 
pofition  of  the  fame  individual  Plant.  If  therefore  the  Soil,  wherein  any 
Vegetable  or  Seed  is  planted,  contains  all,  or  moft  of  thefe  Ingredients^, 
and  thofe  in  due  Quantity,  'twill  grow  and  thrive  there,  otherwife  'twill 
not.  If  there  be  not  as  many  forts  of  Corpufcles  as  are  requifite  for  the  Con- 
ftitution  of  the  main  and  more  effential  parts  of  the  Plant,  'twill  not  profper 
at  all.  If  there  be  thefe,  and  not  in  a  fufficient  Plenty,  'twill  ftarve,  and  ne* 
ver  arrive  to  its  natural  Stature  ;  or  if  there  be  any  the  lefs  necefiary  and  ef- 
iential  Corpufcles  wanting,  there  will  be  fome  failure  in  the  Plant,  'twill  be^ 
dcfcftive  in  Tafte,  in  Smell,  in  Colour,  or  fome  other  way. 

But  though  a  TrsuSt  of  Land  may  happen  not  to  contain  Matter  proper  for 
the  Conititution  of  fome  one  peculiar  kuid  of  Plant,  yet  it  iqay  tor  feveral 
others ;  and  thofe  much  differing  amon^  themfelves.  The  Vegetative  Par- 
ticles are  commixt  and  blended  in  the  Earth,  with  all  the  Diverfity  and  Va<^ 
jiety,.  as  well  as  all  the  Uncertainty  conceiveabje. 

It  is  not  poffible  to  imagine  how  one,  uniform,  homogeneous  Mattq-^ 
having  its  Principles  or  ou^ioal  parts  dH  of  the  fame  Subftance^  CoiifUtuci- 
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on.  Magnitude,  Figure  and  Gravity,  fliould  ever  Gonftitute  Bodies  (b  egre- 
gioufly  alike  in  all  thofe  refpefts,  as  Vegetables  of  different  kinds  are  ;  nay, 
even  as  the  different  Parts  of  the  fame  Vegetable.  That  one  fhould  carry  a 
refinous,  another  a  milky,  a  third  a  yellow,  a  fourth  a  red  Juice  in  its  Veins; 
one  afford  a  fragrant,  another  an  offenfive  Smell ;  one  be  fweet  to  the  Taftc, 
another  bitter,  acrid,  acerb,  auftere,  6?^.  that  one  fhould  be  nourifliing, 
another  poifonous,  one  purging,  another  aftringent :  in  brief,  that  there 
fhould  be  that  vaft  difference  in  them,  in  their  feveral  Conditutions,  Makes, 
Properties  and  Effefts,  and  yet  all  arife  from  the  very  fame  fort  of  Matter, 
would  be  very  flrange. 

The  Cataputia  in  the  Glafs  E.  received  but  very  little  Increafir ;  only  3I 
gr.  all  the  while  it  flood,  tho*  2501  gr.  of  Water  were  fpent  upon  it.     I  wiU 
not  fay  the  Reafon  was,  becaufe  the  Water  did  not  contain  in  it  Matter  fit 
and  proper  for  the  nourilhment  of  that  peculiar  and  remarkable  Plant.     No,  it 
may  be  the  Water  was  not  a  proper  Medium  for  it  to  grow  in  -,  and  we  know 
there  are  very  many  Plants  that  will  not  thrive  in  it.     Too  much  of  that 
Liquor  in  fome  Plants  may  probably  hurry  the  terreftrial  Matter  thro'  their 
Veffels  too  faft  for  them  to  arreft  and  lay  hold  of  it.     Be  that  as  it  will, 
'tis  moft  certain  there  are  peculiar  Soils  that  fuit  peculiar  Plants :  In  Eng- 
landy  Cherries  are  obferved  to  fucceed  beft  in  Kent ;  Apples  in  Herefordjhire ; 
Saffron  in  Cambridgejhire ;  Woad  in  two  or  three  of  our  Midland  Counties ; 
and  Teazles  in  Somerfetjhire.     This  is  an  Obfcrvation  that  hath  held  in  all 
parts  of  the  World.     But  that  Soil  that  is  once  proper  and  fit  for  the  Pro- 
duftion  of  fome  one  fort  of  Vegetables,  does  not  ever  continue  to  be  fo. 
No,  in  tradl  of  time,  it  lofes  that  Property  -,  but  fooner  in  fome  Lands,  and 
later  in  others.     If  Wheat,  for  example,  be  fown  upon  a  Traft  of  Land, 
that  is  proper  for  that  Grain,  the  firfl  Crop  will  fucceed  very  well,  and  per- 
haps the  kcond,  and  the  third,  as  long  as  the  Ground  is  in  heart,  as  the 
Farmers  fpeak :    But  in  a  few  Years  'twill  produce  no  more,    if  lowed 
with  that  Corn.     Some  other  Grain  indeed  it  may,  as  Barley ;  and  after 
this  has  been  fown  fo  often,  that  the  Land  can  bring  forth  no  more  of  the 
fame,  it  may  afterwards  yield  good  Oats  ;  and  perhaps  Peafe  after  them. 
At  length  'twill  become  barren,  the  vegetative  Matter  that  at  firfl  it  abound- 
ed withal,  being  educed  forth  of  it,  by  thofe  fucceffive  Crops,  and  mo&  of 
It  born  off;  each  fort  of  Grain  taking  forth  that  peculiar  Matter  that  is  pro* 
per  for  its  own  Nourilhment. 

After  all  which,  that  very  Traft  of  Land  may  be  brought  to  produce  a- 
nothcr  Series  of  the  fame  Vegetables  -,  but  never  till  it  is  fupply'd  with  a 
new  Fund  of  Matter,  of  like  fort  with  that  it  at  firfl  contained.  This  Sup- 
ply is  made  feveral  ways  :  By  the  Ground's  lying  fallow  fome  time,  till  the 
Rain  has  poured  down  a  frefh  Stock  upon  it ;  or  by  the  Tiller's  Care  m  ma- 
nuring it. 

And  for  further  Evidence  that  this  Supply  is,  in  reality,  of  like  for^ 
we  need  only  refleft  a  while  upon  thofe  Manures  that  are  found,  by  con- 
ftant  Experience,  beft  to  promote  Vegetation,  and  the  FruitfulndTs  of  the 

Earth; 


(  T^7  ) 
Earth  ;  thefe  ^  chiefly  either  Parts  of  Vegetables  or  Animals ;  which  indeed 
either  derive  their  own  Nourifliment  immediately  from  vegetable  Bodies,  or 
from  other  Animals  that  do  fo.     In  particular,  the  Blood,  Urine  and  Excre- 
ments of  Animals,  Shavings  of  Horns  and  of  Hoofs,  Hair,  Wool,  Feathers^ 
calcined  Shells,  Lees  of  Wine,  and  of  Beer  ;  Afhes  of  all  forts  of  vegetable 
Bodies,  Leaves,  Straw,  Roots,  and  Stubble,  turned  into  the  Earth  by  Plow- 
ing, or  otherwife  to  rot  and  diflblve  there ;  thcfe,  I  fay,  are  our  bed  Manures, 
and  being  vegetable  Subftances,  when  refunded  back  again  into  the  Earthy 
fervc  for  the  Formation  of  other  like  Bodies. 

We  meet  with  ftill  further  Confirmations  of  the  fame  things  in  our  Gar- 
dens.    The  Trees,  Shrubs  and  Herbs,  cultivated  in  thefe,  after  they  have . 
continued  in  one  Station,  till  they  have  drived  thence  the  greater  Parts  of 
the  Matter  fit  for  their  Augment,  will  decay  and  degenerate,  unlefs  either 
firefh  Earth,  or  fome  fit  Manure  be  applied  unto  them.     *Tis  true,  they 
may  maintain  themfelves  there  for  fome  time,  by  fending  forth  Roots,  fur- 
ther and  further  to  a  great  Extent  all  round,  to  fetch  in  more  remote  Pro- 
vifion :  But  at  laft  all  will  fail,  and  they  mud  either  have  a  frelh  Supply 
brought  to  them,  or  they  themfelves  be  removed  and  tranfplanted  to  fome 
Place  better  furniftied  with  matter  for  their  Subfiftence.     And  accordingly 
Gardiners  obferve,  that  Plants  that  have  (tood  a  great  while  in  a  Place  have. 
longer  Roots  than  ufual ;  part  of  which  they  cut  off  when  they  tranfplant 
them  to  a  frcfli  Soil,  as  now  not  of  any  further  Ufe.  to  them. 

All  thefe  Inftances,  to  pafs  over  a  great  many  others  that  might  be  al* 
ledged,  point  forth  a  particular  terreftrial  Matter,  and  not  Water  only  for  th^ 
Subjeft  to  which  Plants  owe  their  Increafe.  Were  it  Water  only,  there 
would  be  no  need  of  Manures,  or  of  tranfplanting  them  from  Place  to 
Place.  The  Rain  falls  in  all  Places  alike>  in  this  Field  and  in  that 
indifi^ercntly ;  in  one  fide  of  an  Orchard,  or  Garden,  as  well  as  another  ; 
nor  could  there  be  any  Reafon,  why  a  Tra£t  of  Land  fhould  yiel^ 
Wheat  one  Year,  and  not  the  next,  fince  the  Rain  (bowers  down  alike  in 
each. 

5.  Vegetables  are  not  formed  of  Water^  hut  of  a  certain  peculiar  terrefirial 
Matter.  The  Plant  in  E  drew  up  into  it  2501  gr.  of  the  Fluid  Mafsi, 
and  yet  had  received  but  3  gr.  and  an  half  of  Encreafe  from  all  that.  The 
Mint  in  L.  though  it  had  at  firft  the  difadvantage  to  be  much  lefs  than  that  ia 
/,  yet  being  fet  in  Water  wherewith  Earth  was  plentifully  mixed,  and  that 
in  /  only  in  Water  without  any  fuch  additional  Earth,  it  had  vaftly  outgrowa 
the  other,  weighing  at  lead  145  gr.  more  than  that  did,  and  fo  having  gained 
above  twice  as  much  as  that  had.  In  like  manner,  that  in  iC,  though  it  was 
a  great  deal  lefs  when  put  in  than  that  in  /,  and  alfo  was  impaired  and  of- 
fended by  Infedis,  yet  bttng  planted  in  Water  wherein  the  Earth  waa^  diffolv'd, 
whereas  the  Water  in  which  /  flood  had  none,  it  not  only  overtook,  but 
confiderably  furpafied  the  other ;  weighing  at  leaft  29  gr.  more  than  that 
in  ly  and  yet  had  not  expended  fo  much  Water  as  that,  by  above  2400  gr. 
The  Plant  in  Ny  though  at  firft  a  great  deal  lefs  than  that  in  M^  yet  being 
fet  in  the  foul  crafs  Water,  that  was  left  in  the  Still,  after  that  in  which 
4  M 
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M  was  fct  was  drawn  off,  in  conclufion  had  gsuned  in  Wright  above  dou- 
ble what  that  in  the  finer  and  thinner  Water  had.  The  Proportion  of  the 
Augment  of  that  Plant  that  throve  moft,  was  to  the  fluid  Mais  fpcnt  upon  it 
but  as  I  to  46,  in  others  it  was  as  i  to  60,  100,  200 :  nay.  in  the  Catafmiia 
'twas  but  as  i  to  7 14.  The  Mint  in  B  took  up  39  gr.  of  Water  a  Day,  one 
Day  with  another,  which  was  much  more  than  the  whole  Weight  of  the 
Plant  originally,  and  yet  with  all  this  it  gained  not  one  fourth  of  a  Grain  a 
Day  m  Weight.  Thofe  that  in  H  took  up  153  gr.  a  Day  of  the  Fluid,  which 
was  near  twice  as  much  as  its  original  Weight,  it  weighing  when  firft  fct 
in  the  Water  but  127  gr.  and  after  all,  the  daily  Incre^c  of  the  Plant  was 
no  more  than  2y  Grains. 

6.  Spring  and  Rain- Water  contain  pretty  near  an  equal  Chaige  of  Vege- 
table Matter:  River- Water  more  than  either  of  them.  The  Plants  in  the 
Glafles  yf,  B  and  C,  were  at  firft  of  much  the  fame  Size  and  Weight.  At 
the  End  of  the  Experiment,  the  Mint  in  yf  had  gained  15  ^.  out  of  2558  gr. 
of  Spring- Water ;  that  in  B  lyi  gr.  out  of  3004  gr.  ot  Rain- Water,  but 
that  in  C  had  got  26  gr.  out  of  only  2493  gr.  of  River-Water.  So  that  thcfe 
Proportions  will  hold  for  the  Main  :  Yet  I  make  no  doubt,  but  the  Water 
that  falls  in  Rain  at  fometimes,  contains  a  greater  Share  of  terreftrial  Mat- 
ter, than  that  which  falls  at  others.  A  more  powerful  and  intenfe  Heat 
muft  needs  hurry  up  a  larger  Quantity  of  that  Matter  along  with  the  humid 
Vapours  that  form  Rain,  than  one  more  feeble  and  remifs  ever  poflibly  can. 
The  Water  in  one  Spring  may  flow  forth,  with  an  higher  Charge  of  diis 
Matter;  than  that  of  another :  This  depending  partly  upon  the  Quicknefs 
of  the  Ebullition  of  the  Water,  and  partly  upon  the  quantity  of  thatMatter, 
Ikteht  in  the  Strdtai  thro*  which  the  Fluid  pafies,  and  the  greater  or  Icfs 
Laxit^  of  thofe  Strata.  For  the  fanle  Reafon,  the  Water  of  one  River  may 
abound  with  it  more  than  that  of  another.  Nay,  the  fame  River,  when 
much  agitated  arid  in  commotion^  muft  bear  up  more  of  it,  than  when  it 
irioVes  widi  l^fs  Rapidity  and  Violence.  That  there  is  a  great  Quantity  of 
this  Matter  in  Rivers,  and  that  it  contributes  vaftly  to  the  ordinary  Ferti- 
lity of  the  Earth,  we  have  an  illuftrious  Inftance  in  the  Nikj  the  Gmiges^ 
and  other  Rivers,  that  yfcarly  over-flow  the  neighbouring  Plabs.  Their 
Banks  (hew  the  faireft  and  largeft  Crops  of  any  in  the  whole  World  :  They 
ire  even  loaded  with  the  Multitude  of  their  Frodu£tion,  and  thofe  who 
have  not  feen  them,  will  hardly  be  induced  to  believe  the  mighty  Returns 
thofe  Tracts  made,  in  compariibn  of  others  that  have  not  the  Benefit  of  like 
Inundations. 

7.  Water  ferv^s  only  for  a  Vehicle  to  the  tcrrefl:rial  Matter,  whidi  forms 
Vegetables,  and  does  not  itfelf  make^ny  Addidon  unto  them.  Where  the 
proper  terreftrial  Matter  is  wanting,  th6  Plant  is  not  augmented  the*  never 
lb  much  Water  afcind  ihto  it.  The  Cataputia  in  E  took  up  more  Water 
than  the  Mint  in  C.  and  yet  haid  grown  but  very  little,  having  received 
only  34  gr.  of  additional  Weight,  whereas  die  other  had  recdved  no  Ids  than 
26  gr.    The  Mint  in  7  was  planted  in  the  fame  iort  of  Water  as  that  in  K 
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was  ;  only  the  latter  had  Earth  diflblvcd  in  the  Water,  and  yet  that  drew 
off  1 3 140  gr.  of  the  Water,  gaining  itfelf  no  more  than  139  gr.  in 
Weight  *;  whereas  the  other  took  up  but  1073 1  gr.  of  Water,  and  was  aug- 
mented 1 63  gr.  in  Weight.  Confcquently,  that  fpent  2409  gr.  more  of 
the  Water,  than  this  in  K  did ;  and  yet  was  not  fo  much  increafed  in 
Weight  as  this  by  29  gr.  The  Mint  in  Af  flood  in  the  very  fame  Kind  of 
Water  as  that  in  N  did  :  But  the  Water  in  M  having  much  lefs  terreftrial 
Matter  in  it,  than  that  in  /Vhad,  the  Plant  bore  up  8803  gr.  of  it,  gaining 
itfelf  only  41  gr.  the  while:  Whereas  that  in  N  drew  off  no  more  than 
4344  gr.  and  yet  was  augmented  94  gr.  fo  that  it  fpent  4459  8^-  ^^  Water 
more  than  that  did  :  And  yet  was  not  itfelf  fo  much  increafed  in  Weight 
as  that  was,  by  53  gr.  This  is  both  a  very  fair  and  a  very  conclufive  In- 
ftance* 

*Tis  evident  therefore,  that  Water  is  not  the  Matter  that  compofes  Veg^ 
table  Bodies ;  but  'tis  the  Agent  that  conveys  that  matter  to  them,  that  in- 
troduces, and  diftributes  it  to  the  fcveral  Parts  for  their  Nourifliment. 
That  therefore  there  is  that  plentiful  Provifion  and  vaft  Abundance  of  it, 
fupplied  to  all  the  Parts  of  the  Earth,  is  a  Mark  of  a  natural  Providence, 
fuperintending  over  the  Globe  we  inhabit. 

This  Fluid  is  capacitated  for  the  Office  here  afligned  it  feveral  Ways : 
By  the  Figure  of  its  Parts ;  which,  appears  from  many  Experiments,  is 
exadly  and  mathematically  fpherical  •,  the  Surfaces  being  perteftly  pohte, 
and  without  any  of  the  leaft  Inequalities.  It  is  evident,  G>rpufcles  ot  fuch 
a  Figure  are  eafily  fufceptible  of  Motion,  yea,  far  above  any  others  what- 
ever, and  confequently  the  moft  capable  of  moving  and  conveying  other 
Matter,  tliat  is  not  fo  aftive  and  voluble.  Then  the  Intervals  of  Bodies  of 
that  Figure  are,  with  refpcA  to  the  Bulk,  of  all  others  the  largeit ;  and  fo 
the  moft  fitted  to  receive  and  entertain  foreign  Matter  in  them.  Bcfides,  as  far 
as  the  Trials  hitherto  made  inform  us,  the  conftituent  Corpufcles  of  Water 
are  each,  fingly  confidered,  abfolutely  folid,  and  do  not  yield  to  the  greateft 
external  Force.  This  fecures  their  Figure  againft  any  Alteration  and  the 
Intervals  of  the  Corpufcles  muft  be  always  alike.  By  the  latter  it  will  be  ever 
difpofed  to  receive  Matter  into  it ;  and  by  the  former,  when  once  received, 
to  bear  it  on  along  with  it.  Water  is  further  capacitated  to  be  a  Vehicle  to 
this  matter  by  the  tenuity  and  finenefs  gf  the  Corpufcles  of  which  it  confifts. 
We  hardly  know  any  Fluid  in  all  Nature,  except  Fire,  whofe  conftituent 
Parts  are  fo  exceeding  fubtile  and  fmall  as  thofe  of  Water  are.  They'll 
pafs  Pores  or  Interftices,  that  neither  Air,  nor  any  other  Fluid  will.  This 
enables  them  to  enter  the  fineft  Tubes  and  Veffels  of  Plants,  and  to 
introduce  the  terreftrial  Matter,  conveying  it  to  all  Parts  of  them  ;  whilft 
each,  by  means  of  Organs  it  is  endowed  with  for  the  Purpofe,  intercepts 
and  aflumes  into  itfelf  fuch  Particles  as  are  fuitable  to  its  own  Nature  1  letting 
the  reft  pafs  on  thro*  the  common  Dufts.  Nay,  we  have,  almoft  every 
where,  mechanical  Inftances  of  much  the  fame  Tenor.  *Tis  obvious  to  every 
one,  how  eafily  and  fuddenly  Humidity,  or  the  Corpufcles  of  Water  fuftained 
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in  the  Air^  pervade  and  infinuace  tlwmfetveJ  infb  Gordi,  he>«^ver  ri^tly 
twifttfd,  into  Leather,  Parchment,  vegetable  Bodies^  Wood,,  aad  the  like. 
This  it  is  that  fits  them  for  Hygrometers,  and  to  meafure  and  dcccrraine  the 
different  Quantities  of  Mdifture  in  the  Air,  in  diflSerenr  Places  and  Seafens. 
How  freely  Water  palTes  and  carries  with  it  terireftfial  Matter,  thro'  Filtres, 
Colatures,  Diftillations,  ^c  hath  been  intin>aced  already. 

8;  Water  is  not  capable  of  performing  this  Office  to  Plants,  uhlefe  affiftcd 
by  a  due  Quantity  or  Heat :  And  this  muft  concur,  or  Veg^tatioa  will  not 
fucceed.  The  Plants  that  were  fct  in  the  Gla{fes,  ^  R,  S.  &s.  ki  OScber 
and  the  following  colder  Months,  had  not  near  the  Quantity  of  Water  fcnt 
up  into  them,  or  fo  great  an  additional  Encreafe  by  much,  as  thofe  that  were 
fet  in  Juncy  Julyy  and  the  hotter.  That  the  Concourfe  of  Heat  in  the  Work 
is  really  nece0ary,  appears,  not  only  from  the  Experiments  before  us,  but 
from  alt  Nature ;  from  our  Fields  and  Forefts,  our  Gardens^  and  our  Or- 
chards. We  fee  in  Autumn^  as  the  Sun- s  Power  grows  gradually  Icfs  and  Jd&v 
fo  its  EfFeds  on  Plants  are  remitted,  and  their  Vegetation  flackcns  by  fittle 
and  little,  ks  Failure  is  firil  difcernablc  in  Trees.  Thefe  are  raifed  highcft 
above  the  Earth,  and  require  a  more  intenfe  Heat  to  elevate  the  Water, 
charged  with  their  Nourilhment,  to  the  Tops-  and  Extremities  of  them-,  fo 
that  for  want  of  frefh  Support  and  Nutriment,  they  flied  their  Leaves,  unlcfs 
iecured  by  a  very  firm  and  hardy  Conftitution  indeed,  as  our  Evcr-greens  are. 
Nextthe  Shrubs  part  with  theirs,  and  then  the  Herbs  and  lower  Tribes: 
The  Heat  being  at  length  not  fujfficient  to  fupply  even  thefe,  tho-  to  near  the 
Earth,  the  Fund  of  their  Nouri(hment.  As  the  Heat  returns  the  fucceeding 
Spring,  they  all  recruit  again,  and  are  furniflied  with  frefh  Supplies  and 
Verdure.  But  firft,  thofe  which  are  loweft  and  neareft  the  Eanh,  Herbs, 
and  they,  that  require  a  leffer  Degree  of  Heat  to  raife  the  Water  with  its 
earthy  Charge  into  them,  then  the  Shrubs  and  higher  Vegetables,  in  their 
Turns,  and  laftly  the  Trees.  As  the  Heat  increafes,  it  grows  too  powerful, 
and  hurries  the  Matter  with  too  great  Rapidity  thro*  the  finer  and  more  ten- 
der Plants.  Thefe  therefore  go  off  and  decay,  and  others  that  are  more  har- 
dy and  vigorous,  and  require  a  greater  Share  of  Heat,  fucceed  in  their  Or- 
der. 

The  fame  is  obfervable  in  diftant  Climates ;  the  hotter  Countries  yield 
ordinarily  the  largeft  and  talleft.  Trees,  and  thofe  too,  in  much  ^tater 
Variety  than  the  colder  ever  do  ;  even  thofe  Plants  that  are  common  to  both, 
attain  to  a  much  greater  Bulk  in  ihe  Southern  than  in  the  Northern  Climes  v 
nay,  there  are  fome  Regions  fo  bleak  and  chill,  that  they  raife  no  Vegeta- 
bles at  air,  any  confiderable  Size.  This  we  learn  from  Greenland^  from 
Icelandj  and  other  Places  of  like  cold  Site  and  Condition.  In  thefe,  no  Tree 
ever  appears,  and  the  very  Shrubs  they  afford  arc  few,  httle,  and  low: 
Again,  in  the  warmer  Climates,  and  fuch  as  do  furnifli  forth  Trees,  and  the 
larger  Vegetables,  if  there  happen  a  Remiffion  and  Diminution  of  the  ufual 
Heat,  their  Produftions  will  be  impeded  and  diminiflied  in  proportion. 
Our  late  colder  Summers  have  given  us  Proof  enough  of  this.    For  tho* 
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the  Heat  wtiavc  had  was  Efficient,  to  raifc  the  vegetative  Matter  in  tli5 
lower  Plants ;  into  our  Corn,  our  Wheat,  Barky,  Peafc  and  the  like  ;  and 
we  have  had  plenty  of  Strawberries,  Rafberries,  Currants,  Goofberries,  and 
the  Fruits  oT  fuch  other  Vegetables,  as  are  low  and  near  the  Earth  ;  yea,  and 
a  moderate  Score  of  Cherries,  Mulberries,  PlumU,  Filberts,  and  fome  other 
thatgnoir  at  a  foovewhat  greater  height :  Yet  our  Apples,  our  Pears,  Wal- 
BiMs,  .aod  the  Produ&bn  of  the  taller  Trees,  have  been  fewer,  and  thofe 
not  fo  kiodly,  fo  thorwughiy  ripened,  and  brought  to  that  Perfection,  they 
were  in  the  fonsacr  more  benign  and  warm  Se^ons.  Nay,  even  the  lower 
Fruits  and  Grains  have  had  ^xne  Share  in  the  common  Calamity  ^  and  fal- 
len (hort  both  number  and  goodnefs,  of  what  the  hotter  and  kinder  Sea- 
fons  were  wont  to  fliew  ua.  As  to  our  Grapes,  Apricocksi  Peaches,  Nedlarins, 
and  Figs,  being  tranfplamied  hither  out  of  hotter  Climes,  'tis  the  lefs  won- 
der we  have  of  late  had  fo  general  a  failure  of  them. 

Nor  is  it  the  Sun,  or  tbc  ordinary  EmilTion  of  the  fubterranean  Heat, 
only,  that  promotes  Vegetadoo,  but  any  other  indifferently,  according  to 
ks  Power  and  Degree.  This  we  are  taught  by  our  Stoves,  hot  feeds,  and 
die  like.  AU  Heat  is  of  like  kind  ^  and  wherever  is  the  fame  Caufe,  there 
will  be  conftantly  the  fame  Eflfed. 

There's  a  Procedure  in  every  Part  of  Nature,  that  is  perfedly  regular  and 
geometrkral,  if  we  can  but  find  it  out ;  and  the  further  our  Searches  carry 
us,  the  more  we  (hall  have  occafion  to  admire  this,*  and  the  better  'cwill 
compenfate  our  Induftry. 

LXXIL  I  do  often  aik  Gardiners,  and  flcilful  Hufbandmen,  whether  all  Grtundnr^ 
forts  of  Land  are  more  fertilized,  or  more  fpeedily,  by  the  folar  Influence  J^f^'^g' 
in  our  Climate,  or  by  Frofts  ;    and  they  generally  anfwer,  that  Froft  and  Pr,  Be*i.  h. 
Snow  make  the  quicker  Difpatch  *amongft  us,    and  the  more  general  and  ^^•^'  "♦''• 
riclier  Fertility. 

LXXIII.  All  the  Ground  (at  Nampttmcb)  where  Salt  or  Brine  is  fpilt,  is,  orouudm* 
when  dug  up,  excellent  Muck  for  Grazing-Ground ;  and  even  the  Bricks  ^n^.\ 
that  are  thoroughly  tinged  with  it,  are  very  good  Muck,  and  will  diffolve  ^'-Jackfon. 
with   other  Muck,    and  fertilize   Land  confiderably    (efpecially  Grazing-  °'54-^io79 
Ground)  for  at  leaft  four  Years. 

LXXIV.  In  the  JVeJi  of  Englandy  fome  Hufbandmen  make  ufe  of  brackifl\./*^«««. 
Sand,  and  do' find  a  good  Reward  when  they  be  at  the  Charges  of  carry-  SS'/|SJ^*. 
ing  it  far,  for  the  enriching  of  their  Inheritances :  Whilft  other  Rufticks  will  J*  Beai.  n* 
not  be  intrcated  to  accept  of  the  Brine  they  have  in  the  midft  of  their  own  55p«"3;« 
Grounds.     Certainly  the  faline  Steams  are  carried  by  the  Air  and  Wind 
much  farther  from  Salt  itfelf  in  Heaps  or  Veflels,  than  from  the  Sea-water  ; 
from  whence  the  Dews  which  arife  in  Vapours  do  defcend  as  fvTeet  and  pure 
as  the  Dew,    which  afcends  from  the  Earth  ;   and   the  Rain  (hews  no 
difference.     Aod  I  give  you  once  an  experimental  Proof,  that  either  the, 
iaUne  Steams,    which  afcend  from  a  Heap  of  Salt,  do  pierce  through  very 
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thick  Sone  Wall :  Or,  which  1  did  much  rather  conceive,  they  generate 
more  Salt,  to  the  great  depth  of  Thicknefs,  in  the  Lime  and  Mortar  of  the 

Walls. 

jmpH'vt^        LXXV.  The  Sea- fand  made  ufe  of  in  the  Agriculture  oi Cornwall^  is  com- 
cowJTii,    monly  at,  or  near  the  Sea-lhore  \  which  to  diftinguifti  from  what  is  ufcleft, 
tJti^hhr.  ^"^^»  ^'^^^  ^^^  Waftiof  the  Sea  rolls  and  tumbles  Stones,  Shells,  £s?r.  one 
dId.  ax/'  over  another  \  whofe  grating  makes  this  Sand.    If  the  matter  be  (helfy  (as 
«'•"3^a93  we  call  it)  that  is,  the  grating  of  Stones,  it  is  of  fmall  value :   But  if  it  be 
notably  fhelly,  then  it  is  what  we  delire.     And  of  this  (helly  Sand  are  three 
Colours  in  our  County  ;  about  Plymouibj  and  the  Southern  Coaft,  tiie  Sand 
is  bluilh,  or  grey  like  Aihes,  which  I  conceive  to  be  from  the  breaking 
of  Mufcles  chiefly  and  Oifter-Ihells  mixed  with  it.  Weft  ward,  near  the  Z.j:;s^j- 
Efjcly  the  Sand  is  very  white,  and  in  Sciliy  sUftering :  This,  I  think,  comes 
from  the  mouldring  of  Moor-ftones,  as  a  kind  of  Free-ftone  mingled  with 
very  whit^  Shells,  fuch  as  are  called  (when  the  Fifti  are  prcferved)  Scallops. 
On  the  North  Sea  about  Padftow^  and  Eaftwards  to  Lwidy^  the  Sand  is  ricby 
and  of  a  brown-reddifh-yellowifh  Colour,  and  is  moftly  of  the  broken  Shells 
.of  Cockles,  which  I  guefs  to  be  of  that  Colour  there,  from  the  Wafliof  &- 
verriy  which  falls  very  dirty  into  the  Severn-Scz  ;  and  perhaps  that  Accretion 
of  the  Shells  may  be  tinged  thereby.     This  we  know,  that  tho'  there  be  little 
or  no  Sea-Fifh  near  the  Mouth  of  the  Severn^  becaufe  of  the  muddinefe 
thereof  (and  thereTore  Fifli  is  carried  to  be  fold  as  far  as  from  Loo  on  the 
South  Sea  to  Bamjlaile  on  the  North)  yet  lower  down  in  the  North  Sea,  tho' 
there  be  not  fo  much,  yet  that  which  is  there  is  fatter  and  better  than  that 
which  is  taken  in  the  South  Sea. 

Now  befides  thefe  Colours  of  Sands,  there  is  alfo  a  difference  m  the  b^- 
nefs  of  the  Grain,  even  in  the  fame  Harbour  of  Plymouth ;  in  fomc  Caves 
'tis  very  fmall,  in  others  greater  grained.  'Tis  faid,  that  the  fmall  is  beft 
for  the  Tenant,  who  only  takes  to  Tillage  for  4  Years,  becaufe  it  works 
fooner,  and  yields  its  fpeedy  return  ;  the  larger  grained  (they  fay)  is  better 
for  the  Landlord  and  the  Land,  becaufe  it  abides  longer  in  the  Ground,  and 
makes  the  Pafture  afterwards  the  better. 

In  Falmoutb'Hzstn^  near  St.  Maui's  Caftle,  there  is  a  fort  of  Sand,  or 
rather  Coralline,  that  lies  a  Foot  under  the  Ouze  ;  which  Ouze  being  re* 
moved,  and  the  Bed  opened,  this  Sand  is  taken  up  by  a  Dredge,  and  is  ufed 
about  "ifruro^  Prohus^  iSc. 
iiiScflSx  ^^*  ^  ^^^  Mount  in  Pmcnthnot-Cvit  is  a  lai^e  ihelly  Sand-  In  WhUt- 
Sand'Bayy  and  about  St.  fvesj  it  is  very  white  and  fmall. 

About  MinveTj  Perinfand^  and  Lelant^  the  Sands  are  blown  up  by  the 
Wind,  and  drown  abundance  of  good  Land,  fome  Houfes,  yea,  and  fome 
Churches  and  Chapels  are  even  buried  with  it;  nor  has  any  Art  hcen  hitherto 
thought  of,  to  prevent  its  Devaftation. 
^  Now  of  all  thefe  Sands,  the  beft  are  accounted,  as  to  colour,  firft  the  reft- 
difti,  next  the  blue,  then  the  white  5  as  to  kinds^  the  moft  Ihelly,  and  the 
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coralline  are  bcft,  and  that  which  is  taken  up  from  under  the  Salt-water, 
cither  by  Dredges,  or  being  left  open  by  the  ebbing  of  the  Tide ;  the  blown 
Sand  is  accounted  of  no  ufe,  and  generally,  if  Sand  be  well  drained  of  the 
Salt-water,  fo  that  it  may  be  more  conveniently  carried,  'tis  better  than  that 
which  has  lain  long  drying  in  the  Sun  and  Wind,  which  takes  off  much  of 
its  Virtue, 

Thcfc  ufeful  Sands  are  carried  by  Lighters  as. far  up  into  the  Country,  as 
the  Tides  will  ferve  to  that  Purpol'e,  and  there  they  are  caft  on  Ihore,  from 
whence  they  are  fetched  in  fome  Places  by  Wheels,  but  in  moft  (by  reafon 
of  the  hiUtnefsi  and  narrownefs  and  badnefs  of  the  Ways)  on  horfeback  ;  one 
Horfe- carrying  about  13  or  14  Gallons.  Seven  or  eight  of  thefe  Horfes  tailed 
tog^er,  are  called  a' Train,  which  one  Man  drives  to  9  or  10  Miles  front 
the  Sand-place-,  where  each  Seime,  or  Horfe-load  with  the  Carriage,  comes 
to  about  id.  or  gd.  in  fome  Places,'  tho*  not  fo  much  in  others ;  For  where 
It  is  dredged  out  of  the  Sea,'  it  cods  12  s.  or  13J.  the  Lighter,  contain^ 
ing  fixfcore  Seime,  at  the  Landing-key,  or  Sand-place  -,  but  where  'tis 
loaded  from  the  dry  Beach  after  the  Ebb,  it  is  not  above  4  j.  the  Lighter, 
and  all  this  Charge  of  Lighterage  is  befides  the  Land-Carriage.  This 
Land-Carriage  I  have  computed  to  amount,  in  the  whole  Country,  to  about 
32000 1,  per  yin. 

When  this  Sand  is  brought  home,  it  is  fpread  on  the  Ground  intended 
for  Wheat ;  or  ufuaUy  in  the  firft  Crop  of  four>  whatever  be  the  Grain  *,  for 
after  4  Crops,  *tis  our  cuftom  to  leave  our  Land  to  Pafture  for  6  or  7  Years- 
before  we  till  it  again.  And  indeed  the  Grafs  will  be  fo  good  immediately 
after  Tillage,  that  we  commonly  mow  it  the  firft  Year.  This  is  called  Mow- 
ing of  Cratten. 

The  Comijh-Acxt  is  160  Yards  of  18  Foot  to  the  Yard  5  in  one  of  whicb^ 
Acres  good  Huft)ands  beftow,  according  to  the  nearnefs  or  diftance,  near 
the  Sand  300  Sacks  (that  is  Horfe-leime  or  Burden ;)  where  Men  go  three 
Turn  a  Day,  about  200 ;  where  two  Turn,  150  ;  and  where  but  one  Turn-, 
80,  or  100.  And  fo  proportionably  in  greater  diftance^  even  to  20  or  3a 
Sapks  on  an  Acre,  rather  than  none. 

The  Effeft  is  ufually  where  much  Sand  is  ufed,  the  Seed  is  much,  and  the 
Straw  little.  I  have  feen  in-  fuch  a  Place  good  Barley,  where  the  Ear  has- 
been  even  equal  in  length  with  the  Straw  it  grew  on:  But  where  lefs 
Sand  is  ufed^  there  is  much  Straw,  and  but  litde,  and  that  hungry 
Grain% 

After  the  Corn  is  off,  the  Grafs  becomes  moftly  a  white  Clovery,  with 
fome  purple,  if  the  Land  be  deeper.  And  this  Grafs  of  well-fanded  Ground, 
tho*  it  be  but  Ihort,  yet  as  to  Feeding,  giving  good  Creams,  plenty  of  Milk, 
and  all  other  good  Purpofes,  it  far  exceeds  the  longer  Grafs,  where  lefs  Sand 
IS  ufed.  Yea,  Garden-Herbs  and  Fruit  in  thofe  Places  arc  more,  and  thofe 
better  in  their  kind.  In  thofe  well-fanded  Places,  alfo  little  or  no  SnOw 
Ikes  ;  there  is  a  continual  Winter-fpring,  an  early  HM^cft  (a  Month  or  fix 
Weeks  before  what  is  within  6  or  7  MiH  of  the  Place  5)  yea,  fuch  a  vaft 
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^iflfere^ce  of  the  Ak  is  found  in  fe  little  a  dift^nce,  thsrt  a  Man  may  in  m 
Afternoon  travel,  as  it  were,  out  of  Spam  into  the  Orcbades. 

We  have  in  this  Country  ^Iqaoft  all  kinds  of  Soil,  and  S«nd  sigrees  very 
well  with  each  of  tliem. 

Thore  is  the  ftsife  fort  of  fhelly  ^nd  in  »ipft  of  the  Cwfts  of  EngUml^ 
which  lies  wholly  negledled.  In  the  Thames  about  Erithy  is  taken  i^  a  foit 
of  Sand  not  much  iuilike  Plymoiah-Smd^^  made  ufe  of  poly  by  Brick-makers: 
But  one  of  tl^em  told  me,  that  by  this  Qdes  of  hi^  Sand -heap  the  Gn£%  did 
better  %ring  than  elfewhere,  and  curiaed  to  a  {[^iovier-Qf af$. 

'Tis  well  known  that  Sandwich  Carrots  aad  Peaife  are  \reU  eftecmed,  and 
they  grow  there,  where  the  Sea-Sand  has  a  little  over-bl$mn  and  miud  vidi 
the  Soil. 

H^^^*^      LXXVI.  There  are  fome  Towns  in  the  Nmh-Ridtng  of  Tar^nre^  ftand- 

"^ithaay.ky  ing  upon  a  light  fandy  So^I,  vi%.  ToUetborp^  Tollert$n^  fe?r.  which  do  ali  of 

n''iizl^^\'    ^^^^  manure  oiucb  ot  their  Ground  by  Clay.     This  Clay  is  dug  bard  by  in 

413.     '    the  Declivity  of  a  Hill.     After  having  bared  Away  two  Yards  deep  of  Sand, 

they  fink  a  fquare  Pit  6  Yiftrds  deep,  land  8  or  jo  Yards  fquare.     The  Clay 

is  of  a  bluifh  brown  Colour,  not  fi^Ddy  at  ajij,  bujC  clofe  and  fat,  and  very 

ponderous ;  it  burns  well  for  bricks.     They  lay  100  Load  of  Clay  upon  an 

Acre  of  Ground ;  they  dig  it  at  Midfunmery  and  only  in  a  dry  Summer. 

They  pbferve,  that  for  3  or  4  Years  it  continues  yet  in  Clods  upon  the  Land, 

and  that  the  firit  Year  the  Land  fo  m^nur^d,  bears  rank,  ill* coloured,  and 

broad-grained  Barley^   but   afterwards  a  plump  round  Corn  like  Wheat 

This  Clay   manuring,    will   by  certain  Epcperience    laft  42  Years   in  the 

Ground,  and  that  of  Tollethorp^  48  Years :  And  then  the  Ground  rouil  be 

clayed  again. 

This  fandy  Ground,  unlefs  clayed,  will  bear  nothing  but  Rye,  whatever 
other  Manure  or  Lime  your  Compoft  be  j  but  once  clayed,  it  will  bear  Oats, 
Barley,  Pcafe,  Cffr. 

ilSiT*  LXXVIL  The  greateft  Improvement  of  ofir  Hufbgndry  in  Suffalkj  hzxh 

ISur/i/g,  ly  beep  by  marling  :  For  50  Load  of  Marie  to  an  Acre  of  dry,  bsncn,  lingy 
wrijht!"?  ii^^^j  tn^h^  (as  they  f^y)  a  very  great  Imprpvcn)ent  both  fpr  Com,  Tur- 
37.  p.  7*5-  neps,  C^lover-Grafs^  Nonfucli,  and  Cole- feed.  Of  the  3  lirft,  I  fuppofe>  I 
n^ed  to  fay  nothing :  Pyt  of  the  twp  laft  (which  ftre  Itf e  Experipents)  I  have 
received  a  very  good  Account  from  fome  Norfolk  Gentlemen  j  one  of  whooi) 
the  Jaft  Ye^r,  had  of  7  Acres  of  Nonfuch,  or  lipp-Clover,  70  Combs  (i 
Seed,  befides  a  grea(  Crop  of  good  Hay,  which  was  twice  as  much  worth  9$ 
the  beft  Crop  of  wWt  in  this  Cpqntry.  'Tis  fown  (%s  the  copfiwon  Clover) 
with  Corn,  ^nd  when  it  opce  takes,  it  will  hold  4  times  as  long  in  the  Ground- 
About  ^  Bufhel  gnd  ^n  h^lf  fowe(h  an  Acre,  9nd  th^  3«ed  is  no^  brougbc 
to  12  J.  the  Comb  (or  4  Bulhels)  which  was  latejy  %t  4p  s.  The  &nn^  Gentle- 
njan  h»d  the  l|ift  Yiear  lo  Combs  per  A<?r8  of  Cglfi-fcfid  wpon  »  wry  dry 
I|»th,  only  iflpproYfid  by  Marling, 
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LXXVIIL  TheFC  are  few  Pkccs  in  our  Northern  World,  but  have  been   im^ro^i^ 
famous  for  Bogs  as  w^U  as  Ireland-^  every  bsrbarous  ill-inhabked  Country  Ib^B^TalFi 
has  them.     I  take  the  Laea  Palujhia^  or  PaludeSy .  whither  the  ancient  Gauls  ^^z^^ '« 
Germans  and  Britsns^  retired  when  beaten,  to  be  the  very  fame  we  call  Bogs :  jkfr'.w.kmg. 
And  one  Ihall  find  thofc  Places  in  I$afy  that  were  barbarous,  fuch  as  Uguriay  n'»7o.p94»* 
were  infefted  wit^  them  •,  and  therefore  I  believe  the  true  Caufe  of  Bogs  is 
want  of  Induftry.     There  are  many  Bogs  of  late  ftanding  in  Ireland  \  when  on^inrf 
O  Donald  and  Tirone  came  to  the  Relief  of  Kingfak^  they  wafted  the  Country,  ^*** 
efpecially  as  they  came  through  Connaugbt^  which  by  the  means  of  the  Earl 
of  Clanrickard  was  generally  loyal  •,  and  there  is  a  great  Trad:  of  Ground, 
now  a  Bog,  that  was  then  piow'd  Land  ;  and  there  remains  the  Manfion-Houfe 
of  my  Lord in  the  midft  of  it. 

But  to  (hew  how  want  of  Indufti^y  caufcs  Bogs,  it  muft  be  remembered, 
that  the  Springs  (with  which  Ireland  abounds)  are  generally  dry,  or  near 
dry  in  the  Summer-time,  and  the  Grafs  and  Weeds  grow  thick  about 
the  Places  where  they  burft  out :  In  the  Winter  they  fwell,  and  run,  and 
foiien,  and  loofen  all  the  Earth  about  them.  Now  that  Swerd  or  Scurf  of 
the  Earth  that  confifts  of  the  Roots  of  Grafs,  being  lifted  up  and  made 
fuzzy  by  the  Water  in  the  Winter  (as  I  have  at  the  Head  of  fome  Springs 
fcen  it  lift  up  a  Foot  or  two)  is  dried  in  the  Spring,  and  doth  not  fall  to- 
gether, but  whither  in  a  Tuft,  iand  new  Grafs  fprings  through  it,  which 
the  next  Winter  is  again  lift  up  •,  and  fo  the  Spring  is  more  and  more  ftopt, 
and  the  Scurf  grows  tWcker  and  thicker,  till  at  firft  it  make  that  which 
we  call  a  Quaking  Bog  :  And  as  it  grows  higher  and  drier,  and  the  Grafs- 
Roots  and  other  Vegetables  become  more  putrid,  together  with  the  Mud 
and  Slime  of  the  Water,  it  acquires  a  Blacknefs,  and  grows  into  that 
which  we  call  a-  Turf- Bog.  I  believe,  when  the  Vegetables  rot,  the 
faline  Partkles  are  generally  wafhed  away  with  the  Water,  as  being  apt 
to  be  diluted  in  it ;  but  the  oily  or  fulphureal  are  thofe  that  chiefly  remain, 
and  fwim  on  the  Water :  And  this  is  that  which  gives  Turf  its  Inflammar 
bility. 

To  make  this  appear,  *tis  to  be  obferved, 

1.  That  in  Ireland  our  higheft  Mountains  arp  covered  with  Bogs,  as  weH 
as  the  Plains  ;  becaufe  our  Mountains  abound  more  with  Springs  than  can  be 
im^ined. 

Now  no  body  living  on  our  Mountains,  and  no  care  beir^  taken  to  clear 
the  Springs^  the  whole  Mountains  are  over- run  with  Bogs. 

2.  It  is  to  be  obferved,  that  Ireland  doth  abound  in  Mofs,  more  than  I 
believe,  any  other  Kingdom. 

Now  this  Mofs  is  of  divers  kinds,  and  that  which  grows  in  Bc^s  is  re- 
iHarkable ;  your  light  fpungy  Turf  is  nothing  but  a  Congeries  of  the  Threads* 
of  this  Mols,  as  I  have  frequently  obferved,  before  it  be  fufficiently  rotten,, 
^fld  then  the  Turf  looks  white,  and  is  light :  I  have  ieen  it  in  fuch  Quan* 

titles. 
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titles,  and  fo  tough  that  the  Turf-Spades  could  not  cut  it  •,  in  the  North  of 
Ireland  they  call  it  Old-wives  Tow^  being  not  much  unlike  Flax.  The  Turf- 
holes  in  time  grow  up  with  it  again ;  and  all  the  little  Gutters  and  B<^  are 
generally  fill'd  with  it :  And  truly  I  chiefly  impute  the  red  or  Turf-Bog  to 
it ;  and  from  it  even  the  hardened  Turf,  when  broken,  is  ftringy,  though 
there  plainly  appear  in  it  Parts  of  other  Vegetables.  And  I  am  almoft  (from 
Ibme  Obfervations)  tempted  to  believe,  that  the  Seed  of  this  Bog-Mofs, 
when  it  falls  on  dry  and  parched  Ground,  begets  the  Heath.  However, 
the  Mofs  is  fo  fuzzy  and  quick-growing  a  Vegetable,  that  it  mightily  flops 
the  Springs ;  and  contributes  to  thicken  the  Scurf,  efpccially  in  red  Bogs, 
where  only  I  remember  to  have  obferv'd  it. 

3.  It  is  to  be  obferv'd,  that  the  bottom  of  Bogs  is  general/y  a  kind  of 
white  Clay,  or  rather  fandy  Marie  ;  a  little  Water  makes  it  exceeding  fofc, 
and  when  it  is  dry,  it  is  all  Duft  5  fo  that  the  Roots  of  the  Grafs  do  not  ftick 
faft  in  it :  But  a  little  Wet  loofens  them,  and  the  Water  eafily  gfts  in  be- 
tween the  Surface  of  the  Earth  and  them,  and  lifts  up  the  Surface,  as  a  Drop- 
fie  does  the  Skin. 

4.  *Tis  to  be  obferv*d,  that  Bogs  are  generally  higher  than  the  Land  about 
them,  and  higheft  in  the  middle ;  the  chief  Springs  that  caufc  them  being 
commonly  about  the  middle,  from  whence  they  dilate  themfelvcs  by  degrees. 
If  you  cut  a  deep  Trench  thro*  a  Bog,  you  will  find  the  original  Spring,  and 
vaft  quantities  of  Water  will  run  away,  and  the  "Bog  fubfide:  The  Bc^at 
CaftU'Forbes  (as  I  was  informed)  fubfided  30  Foot.  I  could  hardly  believe 
that ;  but  found  by  Computation,  that  it  could  not  be  much  lefs  than  half 
of  it. 

I  muft  confefs  there  are  Quaking  Bogs  caufed  otherwifc  ;  when  a  Stream 
or  Spring  runs  through  a  Flat,  if  the  Pafl^e  be  not  tended,  it  fills  with 
Weeds  in  Summer ;  Trees  fall  acrofs  it  and  dam  it  up ;  then  in  Winter  the 
Water  ftagnates  farther  and  farther  every  Year,  till  the  whole  Flat  is  covered. 
Then  there  grpws  up  a  coarfe  kind  of  Grafs  peculiar  to  thcfe  Bogs  ;  this  Grafs 
^ows  in  Tufts,  and  their  Roots  confolidate  together,  and  yearly  grow  higher, 
infomuch  that  I  have  feen  them  to  the  height  of  a  Man. 

This  Grafs  rots  in  Winter,  and  falls  on  the  Tufts  and  the  Seed  with  it, 
which  fprings  up  next  Year  5  and  fo  ftill  makes  an  Addition.  Sometimes 
the  tops  of  Flags  and  Grafs  are  interwoven  on  the  Surface  of  the  Water, 
and  this  becomes  by  degrees  thicker,  till  it  lie  like  a  Cover  on  the  Water ; 
then  Herbs  take  Root  in,  and  ^  by  a  Plexus  of  the  Roots  it  becomes  very 
ftrong,  fo  as  to  bear  a  Man.  I  have  gone  on  Bogs  that  would  rife  before  and 
behind,  and  fink  where  I  flood  to  a  confiderable  depth,  under  which  was  clear 
Water. 
^•fs'i^^      The  Inconveniences  of  thefe  Bogs  is  very  great. 

I.  A  confiderafcle  part  of  the  Kingdom  is  rendered  ufclefs  by  them  ;  they 
keep  People  at  a  diftance  from  one  another,  and  confequcntly  hinder  them 
in  their  Affairs,  and  weaken  them  5  for  it  is  certain,  that  if  we  fuppofe  a 
thoufand  Men  live  on  Four  contiguous  Acres,  they  can  both  better  a^ft  and 
defend  one  another,  than  if  they  liv*d  on  Four  not  contiguous, 

2. 
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2.  The  Land  which  generally  fhould  be  our  Meaddws,  and  fln«ft  eveneft 
Plains,  are  covered  widi  Bogs.  This  I  obferv^M  through  all  C§mkmgbt^  buc 
more  efpectally  in  Longford^  and  likewife  at  H^efi  Mmtb^  and  in  the  North 
of  breUnd. 

J.  The  Bogs  are  a  great  deftrudion  to  Cattle,  the  chief  Commodity  of 
Ireland.  In  the  Spring-time,  when  the  Cattle  are  weak  and  hungry,  the 
Edges  of  the  Bogs  have  commonly  Grals  ;  and  the  Cattle  venturing  in  to 
get  it,  fail  into  Pits  or  Sbughs,  and  are  either  drowned,  or  (if  they  arc  found) 
ipoilt  in  the  pulling  out. 

4«  They  are  a  Shelter  and  Refuge  to  Tories  and  Thieves,  who  caa  hard- 
ly live  without  them. 

5*  The  Fogs  and  Vapour^  that  rife  from  them  are  commonly  putrid, 
ilinking,  and  very  unwholefome :  For  the  Rain  that  falls  on  them  will  not 
fmk  into  them,  there  being  hardly  any  Subftance  of  its  Softnefs,  more  impe- 
netrable by  Water  than  Turf  \  and  therefore  Rain-water  (lands  on  them,  and 
in  their  Pits ;  it  corrupts  there,  and  is  all  exhaled  by  the  Sun,  very  little  ot 
it  running  away,  which  muft  of  neceflity  affedb  the  Air. 

6.  They  corrupt  our  Water,  both  as  to  its  Colour  and  Tafte :  For  the 
Colour  of  the  Water  that  ftands  in  the  Pits,  or  lies  on  the  Surface  of  the  Bog, 
is  tinftur'd  by  the  reddifh  black  Colour  of  the  Turf;  and  when  a  Showa* 
comes  that  makes  thefe  Pits  to  overflow,  the  Water  tlu^  runs  over  tinctures 
ail  it  meets,  and  gives  both  its  Colour  and  Stink  to  a  great  many  of  our  Rivers. 

i.  The  Natives  neverthdefs  had  heretofore  fome  Advantage  by  the  Mvm^ttu 
Woods  and  Bogs.  By  them  they  were  prderved  from  the  Conqueft  of  the 
EngUJhj  and  I  believe  it  is  a  little  Remembrance  of  this  that  make^  them  ftiU 
buUd  near  Bogs.  '  It  was  an  Advantage  then  to  them  to  have  their  Country 
unpaflable,  and  the  fewer  Strangers  came  near  them,  they  liv'd  the  eafier^ 
for  they  had  no  Inns  ;  every  Houfe  where  you  came  was  your  Inn,  and  you 
faid  no  more,  but  put  oflF  your  Broges,  and  fet  down  by  th^  Fire. 

2.  They  are  alfo  now  of  fome  ufe  to  us;  for  moft  of  Inland  have  theif 
Firing  from  them :  Turf  is  accounted  a  tolerable  fweet  Fire ;  and  we  having 
very  impoUtickly  deftroy'd  our  Wood,  and  not  as  yet  found  Stone-Coal,  fave 
in  few  Places,  we  could  hardly  live  without  fome  Bogs.  I  have  feen  Turf 
chark'd,  and  then  it  ierVes  to  work  Iron,  and,  as  I  have  been  informM,  will 
ferve  to  make  it  in  a  Bloomery  or  Iron -work.  Turf  charkM  I  reckon  the 
fweeteft  and  wholfomeft  Fire  that  can  be,  fitter  for  a  Chamber  and  con- 
fumptive  People,  than  either  Wood,  Stone*Coal  or  Charcoal 

3.  A  Turf-Bog  preferves  things  ftrangely;  a  Corps  will  lie  entire  in  one 
for  feveral  Years,  I  have  feen  a  Piece  of  licather  pretty  frelh,  dug  out  of 
a  TurT-Bog,  that  never  in  the  Memory  of  Man  had  been  dug  before.  But- 
ter has  beoi  found,  that  had  lain  above  20  Years :  And  though  qot  fit  to.be 
catch,  "yet  it  ferv*d  well  enough  to  greafe  Wool. 

Trees  4u:e  found  intire  in  them,  and  thofe  Birch  or  Alder,  that  are  yery 

fubjc^t  tQ  rot*    The  Trees  are  fuppoi'd  by  the  ignorant  Vulgar  to  have  lain 

Vol.  II,  Bbbbb  there 
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there  ever  fuice  the  Flood  ^  but  the  Truth  is»  they  fell  on  the  Surface  c^the 
Earth,  and  the  Bog,  as  is  Ihewed  above,  fwdling  by  degrees^  at  lift  covet- 
ed them  i  and  being  of  an  dly  vegetable  Subftance,  it,  like  a  BaUam,  pre- 
ferves  them,    Thefe  Trees  burn  very  well,  and  ferve  for  Torches  ta  the 
Night.    I  have  feen  bf  the  Trees  half  funk  into  the  Bogs,  and  not  quite  co* 
vcred. 
neimmvf      All  th« -Inconveniehcies  of  our  Bogs  may  be  remedy'd,  and  they  may  be 
^y7^S^f^  made  ufcfiil  to  us  by  dreining  5  for  I  never  obferv'd  one  Bog  without  a  Fail 
'>?*  fufficient  to  drein  it,  nor  do  I  believe  there  is  any.     But  the  great  and  weigh- 

ty Objedtibn  againll:  this  Improvement  is  the  Cliaige  %  an  Acre  of  good 
Land  in  moft  parts  of  Ireland^  is  about  4  s.  per  Armumy  and  the  Pnrchafe 
14  or  15  Years  •,  and  therefore  3  /.  will  purchafe  an  Acre  of  good  Land, 
and  it  is  vefy  doubtful  with  moft,  whether  that  Sum  will  reduce  a  Bog. 
This  reafoning  pafies  current,  and  is  the  great  Obftacle  and  Impediment  of 
this  Work  -,  but  if  thefe  things  following  were  done,  and  coniidered,  I 
very  believe  it  would  be  removed. 

I.  An  Aft  of  Parliament  fhould  be  made,  that  who  did  not  at  fuch  a  time 
make  fome  progrefs  in  dreining  their  Bogs,  ftiould  part  with  them  to  others 
that  would,  ^nd  allow  a  Paflage  to  them  thro'  their  Lands. 

^.  'Tis  to  be  confiderM,  that  in  Quaking  Bogs  one  Trench  dreins  many 
Acres :  -  And  when  dry,  it  is  generally  Meadow,  or  the  beft  graziog 
Ground. 

3.  Every  Bog  has  about  it,  a  deep,  marlhy,  floughy  Ground,  which 
they  call  the  Bounds  of  a  Bog.  One  deep  Trench  round  the  Bog  keeps  out 
the  Cattle,  and  turns  the  Bounds  into  good  Meadow. 

4^  I  remember  a  red  Bog  of  60  Acres,  which  a  Gentleman  reduced  to 
good  grazihg  Ground,  worth  3/.  an  Acre,  for  25/.  which  is  kfs  than  three 
Years  Purchafe. 

5.  Gentlemen  ought  toconftdcr,  that  what  they  lay  out  this  way,  goedi 
by  degrees,  and  they  are  nOt  fenfible  of  it ;  it  goeth  among  the  Tenants, 
and  enables  them  to  pay  their  Rent  the  better:  'Tis.a  Work  <£  Chanty, 
and  employs  Hands,  and  conduces  to  both  the  Ornament  and  generd  Pro* 
fit  of  the  Kingdom. 

6.  To  make  €he  red  Bogs  fit  for  gradng,  the&  Rules  may  be  obfenr'd 

1.  A  deep  Trench  muft  be  made  round  the  Bog.  Tius  not  onfy  reduces 
the  Bounds  of  (he  Bog,  as  before,  but  goes  a  great  way  to  dry  the  Bog  it- 
felf.  it  ferves  likewife  as  a  common  Sink,  into  which  all  your  Dtdns  vent 
themftlves. 

2.  Obf«nre  «hkh  Way  the  little  Sloii^ha  ran  in  the  Bog,  and-  be  £ire  to 
tut  your  Dreins  a-crofs  them. 

3.  The  firft  Dreins  on  the  Bog  ought  not  be  zhare  2  or  3  JExxft  deep 
6r  wide  \  for  the  Bog  is  fo  foft,  that  de^  Trenches  will  not  ftand,  hot  fill 
V^^  agiifi.    YTIwh  the  Suriact  «f  the  Bo|^  te  cut  m  Htltle  Ttencfaos^  foppdfe 
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^  209  30,  40  P4r€b  UHtaoco,  it  will  be  To  dry'd,  thac  Cattle  0uy  graze 
on  it  all  Summer* 

4.  A  Year  or  tWQ  after  th?  little  Trenches  arc  made,  and  the  Bog  a  little 
dry,  they  are  to  be  made  6  Foot  wide,  and  as  deep  as  the  foftnels  of  the 
Bo^  will  permic.  And  this  wiU  ceruinly  make  the  Bog  ufeful  for  grazing. 
A  Year  or  two  after  thi^  you  may  attempt  to  cut  one  or  two  of  the  Trenches 
to  the  bottom  of  the  Bog ;  for  til]  that  be  done,  I  do  not  reckon  the  Bog 
fecured. 

5.  A  Gentleman  ought  to  oblige  all  his  Tenants  to  cut  their  Turf  in  thefe 
Trenches,  and  likewife  to  cut  his  own  fo. 

6.  Where  a  Bog  is  pitted,  he  is  to  cut  a  Paffage  from  one  Pit  to  the  next 
for  the  Water^  ^nd  fo  make  a  Communication  to  the  common  Drein  i  and 
if  his  Pits  be  once  dry*d,  there  will  grow  Grafs  or  Heath  at  the  bottom,  fie 
for  grazing,  and  they  will  be  a  Shelter  for  Cattle  in  Storms. 

7.  When  his  Bog  is  dry'd,  it  is  thereby  made  betty  Turf;  and  then  he 
is  to  fet  out  a  part  of  it  for  that  ufe,  and  to  oblige  them  to  cut  it 
clear  away  :  And  the  Bog  being  remov'd,  the  bottom  will  make  a  good 
Meadow. 

8.  He  may  cut  off  the  Surface  of  the  Bog,  and  burn  it ;  or  elfe  bring 
Earth,  and  lay  on  it.  Sanding,  or  rather  GravcMing,  is  a  great  Improve- 
ment in  this  Country*,  the  Land  fo  manur'd  wil>  bring  Corn  12  or  14 
Years.  They  fay.  Gravelling  is  bad  for  Grafs  \  but  the  contrary  is  appar 
rent,  efpecially  in  Bo^s.  I  h^ve  obferv'd  by  chc  Way-fide,  where  the 
Ways  pafs  thro*  Bogs,  if  a  little  Earth  had  fallen  on  the  Bog»  as  fometimes 
there  doth  fall  a  little  of  that  which  they  bring  to  mend  the  High-way,  it 
lias  turned  the  Bog  into  a  green  Sod,  with  a  very  fine  Scutch  Grafs  on  it : 
And  I  doubt  not  but  thjs  f^n^e  Charge,  that  fands  of  gravels  L^nd,  would 
reduce  a  dry*d  Bog  even  to  be  arable. 

The  natural  Improvements  of  J[^»ibs  or  Lakes^  is  firft  to  drein  them  as  fff^*^' 
low  as  we  can,  ana  then  to  turn  the  refidue  of  the  Water  into  Fifli-Ponds :  *'  ^'^  *' 
&y  planting  a  few  Trees  about  them,  and  ordering  them  thus,  they  may  be 
made  both  ufeful  and  ornamental. 

As  to  thofe  Places  we  call  Turlougbs^  quajt  Terreni  Lacus^  or  Land-Lakes^  iil^^r* 
they  anfwer  the  Name  very  well,  being  Lakes  one  part  of  the  Year  of  con-  ""^  '' 
fiderable  depth,  and  very  fmooth  Fields  the  reft.     There  are  in  thefe  Lakes 
Holes,  out  of  which  thie  Water  rifeth  in  Winter,  and  goeth  away  towards  vwe  fupr^ 
Summer,    many  hundred  Acres  being  drowned  by  them,    and  thofe  the^;xix. 
moft  pleafant  and  profitable  Land  in  the  Country.     The  Soil  is  commonly 
a  Marie,  which  by  its  ftifFnefs  hinders  the  Water*  from  turning  it  into  a 
Bog ;  and  immediately  when  the  Water  is  gone,  it  hardens  fo  that  you  ride 
thro'  an  even  graffy  Field.    Thefe,  if  they  ctould  be  dreincd,  would  be  fit 
for  any  ufe,   would  make   Meadoyr,    or  bear  z^y  Grain,  but  efpecially 
Rape,  which  is  very  profitable.     They  are  chiefly  in  Comaugbt  5  and  their 
Cauie  is  obvk>us  enough ;  It  is  a  ftony  hilly  Country,  and  the  Hills  have 
Cavities  in  them  through  which  the  Water  pa^Tes  -,  it  is  commop  to  have 
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a  Rhrulet  fink  on  one  Side  of  a  HilU  and  rife  a  Mileor  half  a  MUe  froanFtlie 
Place.     The  Brooks  are  generally  dry  in  Summer  ;  the  Water  that  jQiouki 
be  in  them,  finking  between  the  Rocks,  and  running  under  Ground  ;  info- 
much  as  that  in  fome  Places  where  they  arc  overflowed  in  Winter,  they,  are 
forced  in  Summer  to  fend  their  Cattle  many  Miles  for  Water,     There  is  one 
Place  on  a  Hill  near  Tuam^  between  two  of  thefe  TurUugbsy  where  there  is  a 
Hole,  the  Superftitious  People  call  the  DeviPs  M'tf,  and  make  Fables  con- 
cerning it :    If  you  ftand  by  this  Place,  you  will  hear  a  great  Noife  like  that 
of  Water  under  a  Bridge.     When  there  is  a  Flood  in  Winter,  one  of  the 
furloughs  overflows,  and  vents  itfelf  into  the  Hole :  And  the  Noife  doth,  id 
all  likelihood,  proceed  from  a  fubterraneous  Stream^  which  in  Summer  has 
room  enough  to  vent  all  its  Water  ;   but  in  Winter,  when  Rains  iall,    the 
Paflages  between  the  Rocks  cannot  vent  the  Water ;  and  therefore  it  regurgL- 
tates,  and  covers  the  Flats. 

Thefe  Turloughs  are  hard  to  drein  ;  often  they  arc  encircled  widi  Hilis, 
and  then  'tis  not  to  be  expeded  ;  often  they  have  a  Vent  by  which  they  fend 
out  a  conliderable  Stream,  and  then  it  is  only  making  thatPaflagc  as  low  as 
the  bottom  of  the  Flat,  and  that  will  prevent  the  Overflowing ;  it  fomer 
times  happens  that  the  Flats  are  as  low  as  the  neighbouring  Rivulets,  .and  in 
all  probability,  are  filled  by  them ;  and  then  it  is  not  only  necefiary  to  make 
the  Paflage  from  the  Flat  to  the  Rivulet,  but  likewife  to  fuik  the  Rivukt, 
which  is  very  troublefome,  commonly  the  Paflage  to  be  cut  being  Rocky: 
And  therefore  a  good  Computation  (upon  a  Survey)  ought  to  be  made, 
whether  it  be  worth  the  while  to  attempt  it.  However,  the  Holes  ought  to 
be  opened,  that  the  Water  in  its  Ordinary  Courfe  may  get  fooner  away; 
And  they  are  to  be  eaten  very  bare  towards  the  End  of  Summer,  that  as  b* 
tie  Grafs  as  is  poflible  may  be  fpoiled  by  the  Water. 

rfiH^h  LXXIX.  I.  June'j.  1697.  ncsir  Cbarleville,  in  theCounty  of  iawn^Ein 
ireUadV^  Brcland^  a  great  Rumbling  or  faint  Noife  was  heard  in  the  Earth,  much  likt 
^j^  *33*  xinto  the  Sound  of  Thunder  near  fpent  5  for  a  little  Space  the  Air  was  fome* 
what  troubled  with  little  Whiflcing  Winds,  fceming  to  meet  contrary 
Ways  ;  and  foon  after  that,  in  the  Bog  of  Kapanibane^  upon  the  Eftate  ctf 
Brook  Bridgesy  Eiquire,  ftretching  North  and  South,  the  Earth  hcgjm  to 
move,  viz.  Meadow  and  Pafture-Land  that  lay  on  the  fide  of  the  Bog,  and 
feparated  by  an  extraordinary  large  Ditch,  and  other  Land  on  the  further  fide 
adjoining  to  it ;  and  a  Riflng,  or  little  Hill  in  the  middle  of  the  Bog  here-  . 
upon  funk  flat. 

This  Motion  began  about  7  of  the  Clock  in  the  Evening,  fluduaong  in  its 
Motion  like  Waves,  the  Pafcure-Land  rifing  very  high,  {o  that  it  over-roo 
the  Ground  beneath  it,  and  moved  upon  its  Surface,  rowling  on  widi  great 
pufliing  Violence,  till  it  had  covered  the  Meadow,  and  is  held  to  remain 
upon  it  16  Feet  deep.  i 

In  the  Motion  of  this  Earth,  it  drew  after  it  the  Body  of  the  Beg^  part  of 
it  lying  on  the  Place  where  the  Pafture-Land,  that  moved  out  of  the  place 
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it  had  before  ftood ;  leainng  great  Branches  behind  it,  ztid  fpewingis  offTa* 
ter^  that  caft  up  noifome  Vapoun. 

2.  The  Line  A.  B.  is  the  Meridian ;  C.  a  Meadow^  containing  3  Englijh  Acres,  Sf  iifr.  j. 
and  32  Perches ;  D.  firm  Pafturc-Land  (but  of  a  coarfe  Boggy  fubftance)  ^l****^' 
containing  4  Acres  3  Roods.    The  Line  i,  2,  was  a  Hedge  of  large  Alli 
and  Willow-Trees,  between  the  Meadow  and  the  firm  Land  ;  3,  4,  was  the 
Edge  of  the  Bog  next  to  the  Pafture.  The  pricked  Lines  from  3  to  5,  and  fron> 
4  to  6  (hew  the  Limits  or  Bounds  of  the  Bog.     The  Meadow  C  was  lower, 
by  a  Defccnt  of  5  Foot,  than  the  Pafture  D.  and  the  Pafture  JD.  was  lower, 
by  6  Foot  than  the  Surface  of  the  Bog.    And  there  was  yet  a  confiderable  pig  175.. 
rifing  and  Hill,  as  at  £,  the  Height  whereof  was  more  than  10  Foot  above  the 
iurfiace  of  the  Bog,  fo  that  there  was  aDefcent  from  £  to  the  Meadow. 

The  Caufe  of  the  Motion,  I  prefum^  was  this  -,  a  more  than  ordinary  IVei 
Spring  occafioned  a  prodigious  Swelling  of  the  height  of  the  Bog  at  E.  and  at 
leneth  moiftened  the  whole^  but  chiefly  the  under  part  thereof,  the  Water 
Ibaking  to  the  bottom.  By  this  means  the  ^urfy  Hill  E  being  as  it  were  un-* 
dermined,  naturally  fimk  down,  and  confequently  prefled  the  Bog  on  all  hands,* 
chiefly  towards  the  Defcent,  till  the  Pafture  D.  was  forced  on  the  Meadow 
C.  overturning  the  intermediate  Hedgp;  lb  that  the  Lirte  3V4»  is  nOw*be- 
Come  I,  2.  and  the  Meadow  and  the  whole  Bog  are  level,  only  there  are 
Cbafins  and  great  Cracks  throughout  the  whole  Surface  of  the  B^gj  reprefcnt'* 
«d  by  the  Stroaks  about  E.    The  Bog  contains  40  Acres. 

LXXX.  In  the  Defeription  of  this  Sembrador  (publifhedbyDon  Jofiphdi  ^Spuia 
Lucatello^  Knight,  Inventor  of  the  Engine,  and  dedicated  to  Signer  Don  Ge^  w,>7cy«| 
ranymo  de  Camarga^  Counfellor  of  the  Canfejo  Real  de  Cafiilldy  and  6f  the  Ha--  ^y  ^^b.  ^ 
»V»iijiJ^j/j  itisreprefentedj  •  ^^S^^ill 

•    jRff^  That  both  the  Antient  and  Modem  Hufbandmah  have  agreed,  that 
the  Perfe&ion  oi  Agriculture  confiftsd  in  fetting  the  Plants  in  proportionable        ^ 
Ipaces,  and  giving  fufficient  depth  to  the  Roots,  that  they  may  fpread  enough! 
,  to  receive  l^t  Nourifhment  from  the  Ground  which  is  neceflary  to  produce 
and  ripen  the  Fruit. 

2.  That  Care  hath  not  been  had,   in  the  Practice  of  this  importaiit  Part 
of  Hufbandry ;  fince  even  at  this  day,  all  forts  of  Seedsvof  Com  and  Grain* 
arc  Ibwn  by  Handfuls,    throwing  them  out  by   Aim»    heedlefly  and' by.      :  '^. 
Chance  (counting  it  too  tedious  add  chargeable  to  fet  them  one  by  one  in* 
large  Fields).    Whence  we  fee  Com  fow'd  in  fome  plates  too  thick,  in 
others  too  thin,  and  the  greater  Part  of  it  not  covered,  nor  deep  enough  P 
whereby*  it  fs  not  only  expofed  to  be  eaten  by  Birds^  but  alfo  in  Cold  Coun-^' 
tries  to  be  fpoiled  by  Froft,  and  in  hot  Regions,  by  the  Sun  :  That  upon  thefij 
Confiderations  Don  Jofepb  de  Lucatello  hath,  after  much  Experience,  perfefted 
an  Inftrument,  which  being  faffned  to  the  Plough, '  at  once  ploughs,  YoWs,  ^ 

^id  harrows;   whereby  is  faved  the  Labour  of  the  Seeds-man-,   and  the         'T^- 
^rain  falling  in  Order,    and  in^  the.  bottom  of  the.  Furrow;   all  of-  it  re*^ 
mains  in  one  and  the  lame  diftance  under  Ground^  fo  thao  "of  five*pirtsi«E 
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Seed,  four  parts  we  faved ;  and  xbcn  tlie  Crop  is  galn^  incredible  AbwH 
dance. 

3.  That  the  Inventor  prefented  it  at  the  Feet  of  his  Catholick  Majefty,  who 
caufed  Trial  to  be  made  thereof  in  the  Buen  Retiro^  where  it  did  anfwer  £x« 

,  pedation,  notwithftanding  the  Drought  of  the  Year,  dien  much  damnify- 
ing all  Corn  \  an  ordinary  Hufbandmao,  from  a  meafured  Space  of  Ground 
there,  fowed  in  the  common  manner,  reaping  5125  ;  where  ne,  by  his  Con- 
trivance from  an  equal  fpace  of  Ground  there  alfo.  Reaped  8175,  befides  the 
Seed  f^ved  in  the  Sowing. 

4.  That  thereupon  his  faid  Catholick  Majefty  did  grant  to  the  Inventor, 
the  Privilege,  that  he  only  and  his  ^^^g^s  may  make  and  Diftribute  thefe 
Inftruments,  in  all  the  Kingdoms  and  Provinces  of  that  Monarchy  in  Eu- 
rifpCj^  at  the  Price  of  24  Rials  Plate  each,  and  out  of  Europe^  32  tdaU  Piaie^ 
of  which  the  5th  Part  fhould  be  paid  to  the  King:  Prohibiting  to  all  others 
the  Making  and  Ufing  this  Inftrumcnt  under  fevcral  Penalties. 

5.  That  before  the  Inventor  came  to  the  Court  of  Spaifty  he  made  a  great 
Trial  of  it  before  his  Imperial  Majefty,  in  the  Fields  of  Luxemburg  i(t 
jiuftriay  where  the  Land  ulually  yields  Four  or  Five  fold  :  But  the  Crop 
from  the  Ground  fowed  with  this  Inftrumcnt  was  Sixty  fold,  as  appears  by  a 
Certificate  given  at  Vienna^  jug.  i,  1663,  N.  S.  by  an  Officer  ot  the  Em- 
peror, appointed  to  fee  the  faid  Ground  fowed  and  reaped. 

6.  That  this  Privilege  being  difpatched»  he  publiftied  his  Contrivance  and 

Inftrudions,  as  follows. 

Ftg.^yji  *•  ^^S-  ^77-  Is  a  Box  of  Wood;  a.  b.  c.  L  the  Cover  of  that  Part  where 
j^8.  ^hc  Corn  is  put  in  ;  (which  is  open  in  Fig.  178.  ^W.)  And  r./.  b,g.  k.  L 
the  two  Sides  which  cover  that  part  of  the  Box,  where  the  CyUnier^  which 
is  ftruck  round  with  3  Rows  of  little  Spoons,  is  moved  about  to  throw 
but  the  Corn  (which  Sides  are  taken  off  in  Fig.  178.  to  make  thtCj^der 
R.  S.  with  the  Spoons  x.  x.  x.  appear.)  The  inner  Ihape  of  thefe  Sides  is  ex- 
preffed  in  Fig.  179.  where  may  be  fcen  four  Triangular  Ficccs  p.  p.  p.  p. 
fig.jy^*  leaving  Triangular  Interftices  j.  q.  q.  which  fervc  to  convey  the  Corn  car- 
ried up  in  the  Spoons,  and  difcharged  at  the  Top  of  the  Cylinder^  fo  as  they 
may  juft  run  out  at  the  Holes  undmieath  the  Box  •,  (the  Paris  of  which 
anfwer  to  the  Parts  of  Fig.  177,  according  to  the  Letters.)  T  is  one  of  the 
Wheels  5  V.  the  other  en^  of  the  QfUnder^  upon  which,  the  other  Whed  is 
to  be  placed. 

a.  This  SembraJor  muft  be  tied  faft  to  the  Plough,  In  the  manner  as  ia 
\Jhg.iio.  feeo  in  Fig.  180.  fo  that  the  Corn  may  fell  in  the  Furrow,  and  tt  the  tum- 
ing  of  the  Pk>ugh,  the  Ears  of  the  Plwgh  may  cover  ^e  Corq  of  the  Jaft 
Fvixow  wicb  Eirth. 
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.  3-  Becaufe  the  Seed  fowed  by  this  Inftrutnent  is  placed  in  a  convenient 
Depth,  viz*  in  the  bottom  of  the  Furrow  ^  whereas  the  Seed  fcattered  the 
common  way«  remains  nearer  the  Superficies  of  the  Earth,  or  quite  unco- 
vered -,  therefore  it  mud  needs  fhoot  forth  fomewhat  later :  fo  that  it  is  re* 
quifite  the  Hufband-man  ufing  this  Inftrument,  fhould  fow  8  or  lo  Days 
fooner  than  the  accuftomed  Seed-time,  viz.  beginning  to  fow  in  the  middk 
of  September^  and  making  an  end  at  the  middle  of  November. 

4*  In  (liflf  Ground  the  Furrows  ought  to  be  5  or  6  Inches  deep  *,  in  mid- 
dle ibrt  of  Ground,  6  or  7  ^  and  in  light  and  fandy  Ground  7  or  8  Inches ; 
and  according  to  this  Proportion,  the  Hufband-man  muft  govern  him- 
fclf,  deepening  or  ihallowing  the  Plough,  as  the  Condition  of  the  Land  fliaU 
require.  ' 

5.  Special  Care  muft  be  had,  that  the  Wheels  on  the  fides  of  the  Inftni* 
ment  do  always  turn  round,  and  never  drag  along,  without  turning ;  as 
alfo,  that  the  Ears  of  the  Plough  be  made  fomewhat  bigger  that  the  ordinary 
ones. 

6.  'Tis  alfo  convenient,  that  the  Seed  be  well  fifted  and  cleaned  ;  that  f^ 
the  little  Spoons  may  every  time  take  up  a  Grain,  and  the  Seed  be  the  better 
diftributcd. 

7.  In  Barly  'tis  to  be  jvell  obferved,  that  it  be  made  clean  in  that  man- 
ner, that  the  Straw  and  Beards  be  broken  off,  as  near  the  Grain  as  may 
be ;  That  fo  they  hinder  not  the  Ifluing  of  the  Grain,  out  of  the  Inftru* 
ment. 

8.  After  Seeds-time  done.  Furrows  muft  be  made  to  drein  the  Land  of 
Water,  according  to  the  ufe  of  each  Country,  without  doing  any  thing  more 
extraordinary  till  the  Harveft. 

The  following  Inftrudions  were  alfo  publifhed  : 

1.  Before  they  fow  the  Ground,  they  muft  give  it  fo  many  Tikhs  as  is  ac- 
cuftomed  in  that  Country  where  the  Land  lieth. 

2.  When  they  go  about  to  fow,  the  Plough-man  muft  begin  to  open  a 
Purrow  with  the  Ploiigh  for  one  or  two  Paces  ;  and  when  the  Plough  is  in 
the  Ground  in  a  convenient  Depth,  then  they  muft  tie  the  Sembradcr  to  the 
the  Plough-Beam,  fo  that  the  Nails  in  the  Wheels  may  ftand  upon  the 
Ground  to  make  the  Wheels  turn  round. 

3.  The  Ears  of  the  Plough  are  to  be  made  larger  than  hitherto  :  Whence 
two  Advantages  will  arife.  i.  It  will  better  cdvcr  the  Furrows  when  fown, 
and  make  wider  Furrows  to  receive  the  Seed  when  they  do  fow.  2.  Thofe 
larger  Ears  will  prevent  the  Blows,  the  great  Clods  and  Stones  will  give  the 
Semirador  (if  the  Clods  be  not  broken,  and  the  Stones  picked  out.)  But 
when  there  are  fuch  Great  Stones  in  the  Land,  as  the  Plough  cannot  pene- 
trate, then  the  Plough-man,  by  lifting  up  his  Plough,  muft  pafs  over  it,  un- 
til he  meets  with  the  Mould  again  ^  and  fb  muft  the  Sembrador  alfo  be  lifted 
up,  the  Weight  thereof  bemg  but  very  little^  and  no  confiderable  Trouble  to 
the  Plough- man« 

4.  When  the  Clods  and  Stones  cannot  be  biaftered  with  only  one  Pair  of 

Ears^ 
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Earsy  you  muft  add  another  Pair  of  them  to  the  Plough,  4  or  5  Inelie^  higher 
than  the  firft,  (chuling  a  fit  Place  in  the  Beam  to  place  them  in)  although 
behind  the  others  a  little ;  for  fo,  the  Sembraddr  will  be  perfedly  laved  and 
defended.  And  thtfecond  Ears  are  to  be  of  the  fame  bignefs  with  the  firft. 
And  this  is  found,  by  Experience,  to  be  the  beft  Remedy  againft  the  Stones 
and  Clods. 

5.  The  time  of  fowing,  according  to  the  mod  experienced  Farmers,  is 
when  the  Mould  of  the  Land  is  dry,  or  but  little  inclining  to  Moifture: 
In  either  of  which  Conditions  of  the  Land,  this  new  Sembrador  works  with- 
out clogging  the  Wheels,  or  flopping  up  with  Dirt,  thofe  Holes  through 
which  the  Grain  is  to  iffue  forth. 

6.  When  this  Sembrador  works  as  it  ought  to  do,  it  will  fow  three  Cek- 
nUneSy  or  about  a  Peck  of  Wheat,   and  five  Celamines  (or  ^4  of  a  Bufhel) 

^  of  Barley  J  on  as  much  Land  as  would  take  up  about  one  Bufhel  and  half  af- 
ter the  common  way  of  Sowing.  And  if  it  much  exceed,  or  fail  of  this 
Proportion,  it  noteth  fome  Fault  in  the  Inilrument,  or  Carelefnefs  in  the 
Plough-man. 

7.  The  Spoon  muft  be  made  for  all  Seeds,  propordonably  to  their 
bignefs. 

8.  You  mufl:  plough  the  Furrows  very  clofe  one  to  another,  that  fo  the 
Plough  when  its  turns  back,  may  the  better  cover  the  lafl  Funow,  which  is 
left  open,  and  fowed  as  it  came  along. 

9.  After  having  fown  the  Land,  in  the  fame  manner  the  Land  fhould  be 
made  as  plain  as  can  be,  and  no  fuch  Furrows  made  to  carry  a^^y  the  Wa- 
ter as  hitherto  hath  been  ufed :  But  it  will  be  fufiicient,  that  at  every  four 
Yards  Diflance  (one  from  the  other)  Furrows  be  made.  For  Experieoce 
hath  taught  us,  that  the  Land  laid  up  without  Furrows,  bears  more  Coni, 
than  that  which  hath  more  Furrows ;  becaufe  the  JVbeat^  and  Barlr/^  and 
other  Plants,  receive  the  greatefl  Damage  by  Drought;  and  therefore  this 
ought  more  efpecially  to  be  obferved  in  Spain^  one  of  the  drieft  Countries 
of  Europe. 

10.  In  many  Parts  of  Spain^  in  1664,  it  was  found,  that  Land  fown  in 
September  hach  yielded  a  better  Crop,  than  that  which  was  fow'd  in  Offober^ 
and  that  fown  in  OSfober^  better  than  that  fown  in  November  \  which  provetfa 
that  'tis  more  advantageous  to  fow  early  than  lace. 

1 1*  They  have  obferved  alfo,  that  it  is  very  profiuble  to  fow  in  the  Niw 
Moon  \  becaufe  it  will  fhoot  forth,  and  thrive,  and  ripen  fooner.  In  Spain^ 
Jtafyy  and  the  Iflands  of  the  Mediterranean,  they  may  begin  the  firft  New 
Noon  in  Sept  ember ^  and  fo  go  on,  and  end  with  the  New  Moon  in  November: 
But  m  Germany y  and  the  Low  Countries^  they  begin  in  the  End  of  Aignftf 
And  end  with  the  New  Moon  of  Off ober. 

okfir^iwM  LXXXI.  It  is  vulgarly  known,  that  the  Surface  of  fome  Ground  is  fohol* 
^!^^'  low,  light,  and  fwoln  by  a  hot  and  working  Ferment,  that  it  muft  Aeeds 
/>.  J.  Beii,  Xend  up  a  warming  Steam>  as  appears  by  the  quick  Riddance  of  alt  the  Snow 
T»."'^  3  that 
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that  falls  on  it^  and  (in  many  Places  within  my  Knowledge)  diflblving  the 
Snow  before  it  falls  on  the  Ground  ;  that  fome  Stones,  by  an  innate  Warmth^ 
and  fome  Waters  do  impregnate  the  Earth,  and  that  other  Stones,  by  their 
contrary  Qualities,  or  by  their  Pofitions,  have  a  quite  contrary  Operation  i 
that  Streams  of  Water  running  over  Ume-ftones^  or  thro*  the  Veins  of  Marle^ 
or  of  that  fort  of  Chalk  which  is  kind  for  Manure  (for  there  is  a  fort  oi  Chalk 
which  is  barren)  doth  fertilize ;  that  fome  other  Waters  are  hungry,  uligi- 
nous and  corrofive ;  and  that  thofe  Rivers  which  are  filled  with  a  black  Wa- 
ter,  by  Rain  running  over  Heaths,  do  much  Mifchicf  where  they  overflow, 
begetting  Heath  all  over  the  Paftures. 

In  the  ftiarpeft  Froft  that  I  have  known  tlicfe  many  Years,  the  Ground  ha- 
ving been  alfo  fome  days  covered  with  Snow,  I  law  a  fmall  Stream  (no  big- 
ger that  might  run  from  the  Mouth  of  an  ordinary  Sluari  Glafs-Botile)  Hiding 
merrily,  and  fmoaking  all  the  way,  over  the  Lawns.  I  could  not  difcern^ 
that  any  Snow  had  fallen  within  five  or  fix  foot  on  each  fide ;  (if  it  did,  none 
remained  there ;  and  fo  far  the  Grafs  at  that  time,  about  Chrifimas^  was  as 
green  as.  any  Leek,  and  the  Froft  (fo  far)  apparently  diflfolved.  Of  this  I 
then  wrote  to  our  worthy  Friend  Mr.  £W/y»,  not  for  any  Wonder  (for  per- 
haps, there  are,  or  may  be  Thoufands  of  (\xch  fmoaking  Streams  in  England) 
but  only  reprefenting  how  fuch  a  Stream  may  warm  a  Manfion,  and  cherifh 
tender  Ever-greens  well  (heltered  from  Winds,  and  flowery  Gardens,  all  the 
hard  Winter,  and  do  us  better  fervice  in  an  extreme  hot  Summer,  I  have 
been  perplext  in  obferving  myfelf  an  hundred  times,  the  difference  of  Heat 
and  C(^/i  between  two  Villages,  within  a  Mile  of  each  other,  where  we  could 
obferve  no  difparity  of  Hills  or  Rivers  ;  only  the  Springs  in  the  one  were 
all  fhallower  ;  in  the  other,  fome  were  deeper.  In  a  large  Tra6k  of  Land  the 
Surface  was  of  fo  hot  a  Ferment,  that  at  every  Step  I  trod  up  to  the  Ankles. 
I  caufed  it  to  be  examined  by  the  Spade-,  and  found  it,  as  far  as  I  tried  here 
and  there,  at  a  foot  depth,  as  thick  fet  with  Pebbk-ftones^  as  if  a  Caufey  had 
been  pitched  there ;  yet  was  it  a  thick  and  pregnant  Land  for  Flowers^  Fruit-^ 
^reesy  and  Fines^  thefe  Pebbles  being  diflodged,  and  fome  of  them  carried  a- 
way.  .1  have  feen  Fields,  where  the  Surface  did  feem  covered  with  Pebbles^ 
not  Flinty  nor  Lime-ftone  ;  yet  they  bore  full  Burdens  of  the  beft  and  clean- 
eft  Rye  and  Oats :  The  Huft)and-men  took  away  the  Pebbles  from  off  the 
Surface,  and  then  the  Land  bore  as  ftrong  Wheats  Peafe  and  Barley  as  before 
it  bore  Oats  and  Rye.  In  other  parts  where  I  have  been,  the  Huft)andmen 
took  away  the  Stones  which  feemed  to  cover  the  Fields,  and  fuftained  great 
Lofs  for  their  coftly  Labour ;  their  Cora  was  much  weaker  for  fome  Yean 
after.  I  can  attribute  thefe  differing  Events  to  nothing  but  the  Difference 
of  Scones  :  Some  intrinfically  warm,  and  impregnating  above  Ground,  fome 
cold  and  not  impregnating,  whilft  in  that  Pofition  or  Situation.  Yet  jfome 
Experience  forbids  me  to  deny,  that  even  fuch  Stones,  when  coveired  witl| 
Earth,  at  a  certain  Depth,  may  encreafe  the  Fertility  of  the  Land.  And  th^ 
hot  and  bibulous  Land,  which  drinks  up  th&  Rain  and  Snow  as  foon  as  it 
falls,  feems  to  have  fome  cooling  Refrefhment  from  under-Ground  Pebble^ 
which  are  of  a  cold,  ftiff,  and  fullen  nature* 
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What  I  have  to  fay  of  warming  arid  fertiliziftg  Rocks,  I  Ihall  deliver  witli 
•an  Afped  towards  Scotlandy  for  Horticulture,  thad  fcveral  times  Conference 
•with  Sir  Robert  Murray^  B.  M.  (who  was  an  Honour  to  his  Country,  and  a 
Bleffing  to  the  Place  where  he  abode)  concerning  Efculent  and  Olitory  Gardens^ 
and  (under  one)  Nurjeries  of  Fruit-trees^  and  other  ufeful  Vegetables  in  Scot- 
land. 1  reprefented,  that,  almoft  within  my  Memory,  they  are  become  the 
chief  Relief  of  England^  that  'tis  lately  found,  that  aujiere  Fruit  yield  ftrong 
and  fprightfut  Liquor,  which  refembles  the  fFi?ie  of  the  Grape^  that  the  Re- 
turn of  Gain  from  Gardens  is  great  and  fpcedy  5  Nurferies  neither  are  charge- 
able nor  a  burthenfom'e  Addition,  but  a  congruous  Engagement  of  the  Mul- 
titude to  perfevere  in  the  nobleft  kind  of  Agriculture.  Sir  R.  M.  granted  all 
that,  I  faid  -,  and  I  am  fure,  he  afted,  and  executed  all  that  he  could  for  the 
♦Good  of  his  own  Country,  and  for  England^  &c.  But,  faith  he,  there  are  fo 
many  Rocks,  and  fuch  bleak  Winds  in  Scotland^  that  they  can  hardly  draw 
in  the  fame  Yoke  with  England  for  Gardens  and  Orchards.  I  replied,  that  in 
Devon  and  Cornwally  they  fenced  their  Gardens  and  Orchards  with  Flanders 
Firs  and  tall  Holly  from  the  Sea-Winds  j  and  they  have  lofty  Firs^  and 
goodly  Pines  in  Scotland  i  and  New-England,  where  the  Winds  are  as  kcen» 
and  the  Snow  and  Froit  as  deep,  and  as  long  lading,  as  in  many  Farts  of 
Scotland,  is  yet  full  of  Fruitful  Orchards.  And  if  Scotland  be  farther  in  the 
North,  yet  Norway  is  rich  in  Bo/cage,  and  the  Seeds  of  the  Hemlock-free^ 
Spruce  and  Cedars,  from  New- England,  New-found-Land  and  Virginia,  may 
perhaps  rejoice  in  the  Exchange  ot  Northern  America,  for  the  North  of  dm 
laafid. 

This  I  told  Sir  R.  M.  I  durft  undertake,  that  when  Edinburgh^  and  thdr 
^owns  and  Univerjities  fhall  plant  Kitchen-Gardens,  as  we  do  now  in  Enghmd, 
they  fliall  receive  their  grateful  Reward  the  firft  Year,  and  bear  the  Charges 
of  their  Nurferies  abundantly,  and  fo  hold  on  -,  and  within  7  Years,  lecurc 
their  Pofterity  of  the  Benefit,  and  delight  themfelves  with  the  Fruit  of  tb^ 
pleafing  Labour. 

Now  for  fertilizing  Rocks,  I  made  bold  to  repeat  it  often,  That  within  a 
.Day^s  Journey  of  the  Heart  o^  England,  1  could  fhew  3  Gardens  the  bed:  that 
I  have  feen  for  flowery  Beauties,  Englifi  Ever- greens  and  Sallads,  all  the  fViH^ 
ier  long-,  all  thefe  on  a  hard  Rock,  in  moft  places  but  one  Foot  deep nndcF 
Earth  \  in  fome  two,  in  few  Places  three  Foot  deep  •,  very  lofty  HiUs  dole 
on  the  South  fide,  the  Declivity  of  the  Gardens  due  North  •,  and  the  Rock 
perfedly  bare  next  the  Walls  on  the  North  fide.     And  I  faw  rich  Hop-Tards 
in  the  fame  Cafe',  but  in  deeper  Ground,  next  to  the  Garden  on  the  South 
fide  of  the  Garden  ;  and  thefe  Northern  Hop-yards  efcaped  many  Blafts,.  which 
feizcd  on  the  Hop-yards  on  the  South  fide  of  the  Hill.     On  the  fteep  Afccnt,^ 
on  the  North  fide  of  one  of  thefe  rocky  Hills,  where  no  Plough  could  come,  I 
few  a  Gentleman  Plowing  up  the  ftiallow  Turf  with  a  Hand-Plough  for  Flax^ 
and  I  few  good  Flax  grow  there,  to  the  Largenefs  of  a  Village-Field.     His 
Hand-Plough  had  a  Stem  of  Ajh  or  Sally,  about  7  Foot  long,  and  a  Plate  oa 
ene  Side  near  theEnd,  to  turn  the  Turfy  a  Coulter  to  be  let  out  (horter 
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w  longer,  to  cut  the  Turf  4»  or  5,  or  more  Inches  deep,  as  the  Land  a&Mtls 
it  i  and  a  fmall  Iron- Wheel.  This  Hand-Plougb^  the  Maftcr  and  his  Man  l^ 
turns,  drove  before  them  with  a  walking  fpeed  ;  having  Leathern  Aprons 
before  them  to  fave  their  Qoaths.  For  the  Caufes  of  this  hardy  Fertility, 
Viderint  Pbilofopbi.  I  am  fure  of  the  Truth  of  what  I  write,  and  I  am  willirig 
to  apprehend,  that  if  in  Scotland  they  did,  in  fit  places,  fow  the  fceft  Flax- 
feed  of  Flanders^  as  many  here  do,  they  would  make  good  HoUmd-Unneny 
Laune^  and  Cambrick^  as  now  they  do  Scotch  Cloth. 

It  is  no  hard  Tafk  to  (hovel  down  the  (hallow  and  moflTy  Turf  from  the 
fteepeft  Declivities  of  Rocks,  into  Places  where  it  may  have  fome  Receptacle 
or  Stay,  and  there  to  impregnate  it  with  the  Spade  and  Compoft,  for  Gardens 
or  Vineyards.  And  there  the  Tenth  Part  of  an  Acre  in  Gardening  may 
yield  more  Profit  than  Ten  Acr6s  of  ordinary  Tillage  in  a  Corn-Field.  . 

I  am  fo  much  a  Stranger  to  Scotland^  that  I  cannot  fay,  whether  Saffron^ 
liquorice^  Hops^  Naddcr^  Oade^  or  what  other  rich  Commodities  do  profper 
there  ;  but  this  J  know,  that  our  Englijh  Saffron  and  Liquorice  do  far  excel 
all  the  Foreign,  which  our  Druggifts  do  fell  us  from  the  South.  And  fince 
Vines  and  Mulberries  have  travelled  from  the  remoteft  Eaft,  through  all  the 
hotteft  Countries,  and  have  abundantly  enriched  our  next  Borderers,  and 
have  received  acceptable  Hofpitality,  as  far  as  they  have  been  tried,  in  this 
our  Ifland ;  we  have  Encouragement  enough  to  adventure  the  cheap  and  eaf/- 
Trial. 

Some  of  my  Correfpondents  tried  the  Mulberry  and  Silk-fFbrm  as  far  in  the  i^-  f*  ?«♦• 
North  as  Huntingdon/hire  and  Che/hire^  and  Sir  James  Oaig  tried  them  in  the  ^W*^***^* 
moifteft  Place  in  Ireland^  in  the  County  ofCavan  in  Uljler ;  and  all  boafted 
their  Succefs,  An.  1651,  1652,  53,  54,  55.     Wherever  Mulberries  grow, 
I  am  apt  to  cxpcft,  that  the  Worms  will  live,    and  fpin,  and  furnilh.  the 
Silken  Trade. 

In  Devon/hire^    they  mingle  black  Mulberries  fully  ripe,   with  a  full- 
bodied  Cyder,  in  the  time  of  Grinding  or  PrefTing  the  Apple,  with  Difcre- ' 
tion,  for  Tinfture  and  Relifh  :  And  they  cfteem  it  a  very  wholfome  and  ftout. 
Wine. 

*Tis  ftrange,  that  in  9  or  10  Years  fince  this  was  publi(hed,  the  Pradbice  rxxxTx. 
hath  not  been  fpread  into  other  Countries,  where  they  abound  with  ftrong  a. 
and  Winy  Cyder ;  many  being  willing  that  their  Cyder  Ihould  in  Tindurc 
reicmble  Clarety  7'ent^  or  AUcant-Wine.  But  it  may  feem,  that  we  do  yet 
retain  fomewhat  of  our  Fathers  Averfcnefs  from  Planting  Mulberries^  which 
they  (hewed  near  the  Beginning  of  King  James^%  Reign,  to  our  great  Lofs 
and  Shame. 

The  Mulberry  requireth  a  Rich,  Succulent  and  Rank  Ground,  which  is 
not  wanting  in  the  Approaches  of  any  of  our  Cities  and  Towns.  And 
Mr.  Evelyn  hath  written  as  well  as  can  be  written,  both  to  inftrudt,  and  to 
encourage  the  Planting  of  them. 

The  Wine-Mulherries  (as  we  call  them)  are  for  the  fined  Silk  5  but  to  min- 
gle with  Cyder,  and  for  our  Junkets,  (as  Palladius  hath  hinted  to  us)  we 
ihould  fend  for  the  moft  delicious  black  Mulberries  which  may  be  had  in  Tia^ 
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fkSf  Sicifyy  Virgma^  or  any  of  the  En^  ot  IVefi-hMis^  not  troftbg  to  tbe 
Seed,  but  by  all  Means  to  have  young  Plants^  of  the  bed:  forts,  fent  in  Bokcs 
containing  fome  of  the  connatural  Soil.  Thus  if  the  Gardens  about  Londam 
were  well  furnifh'd,  they  might  eafily  be  difperfcd  into  other  Parts,  without 
more  ado :  For,  few  Plants  may  be  more  cafily  propagated,  when  they  are 
y6ung.  A  few  rooted  Mulberries  being  preffed  down,  and  covered  with 
Earth  in  fit  Places,  fo  that  the  Eyes  may  be  very  lightly  covered,  and  the 
Sprouts  or  Branches,  if  there  be  any,  may  be  cut  very  near  to  the.Ground  ; 
or  a  good  Branch,  after  due  depth  of  the  bigger  End  in  the  Rich  Mouldy 
thus  ordered  as  before,  will  foon  become  a  perpetual  Nurfery ;  and  if  the 
worft  Mulberries  were  well  difperfcd,  the)r  may  be  foon  amended,  by  putting 
the  largeft  black  Mulberry  upon  that  of  the  fame  kind  5  it  being  certain, 
that  it  takes  better  upon  that  than  upon  the  white  Mulberry. 

Vinous  Shrubs  are  now  coming  into  Faftiion ;  of  thcfe  do  fome  make  Sugar- 
Wines  by  Art,  to  be  compared  (for  Wholefomnefs  and  Pleafantnefs,  to  ma- 
ny Palates)  with. rich  Wines  of  the  Grape.  For  the  Sugar-Cane  doth  hardly 
yield  to  any  Vine  in  the  World  :  And  we  hope  that  Meath,  MethegVm,  and 
other  Honey-Drinks,  will  in  a  Ihort  time  give  Place  to  thefe  Sugar-Wines, 
when  perfcftly  well  made. 

Befides,  *tis  good  Employment  for  the  poor  Women  and  Children  to  ga- 
ther the  Fruit,  and  a  fpecial  Improvement  of  our  wafte  Lands  and  Heath?, 
only  by  turning  the  Turf  and  burnt  Heath  (if  there  be  any)  into  the  Troi* 
ches  and  Pits,  made  by  the  Plough  or  Spade,  for  Banks  or  Beds. 
••i34^B€(.      Many  difcourage  themfelves  from  Planting  Cyder-Orchards,  faying,  that 
if  they  had  the  Fruit,  they  ftiould  yet  want  many  Matters,  too  coftly  for 
them.    For  their  Sakes,  I  (hall  here  inftance,  that  in  all  the  Neighbour- 
hood round  about  Teoville  in  Somerfetjbirej  they  that  make  20  Hogfheads  of 
Cyder,  yearly,  and  much  more,  do  pound  all  their  Fruit  in  Troughs,  made 
for  the  purpofe,  deep  and  ftrong,  with  Broad-footed  Pounders,  one,  tw(^  or 
three,  as  thdr  need  requireth,  pounding  together  in  the  fame  Trough.    And 
to  me  they  hold  the  Paradox  ftoutly,  that  without  more  Coft  or  Trouble, 
this  is  the  belt  and  cheapeft  Way.     Workmen  arc  cheaper  in  the  Country 
at  fome  Seafon,  than  in  fome  Cities.    And  *tis  a  Charity  to  employ  Men 
that  want  Employment,  rather  than  Beaits ;  and  fometimes  'tis  unlafe  ra 
truft  either  to  the  Wind,  or  to  the  Water. 

Cyder,  you  know,  cofts  no  Fewel  to  brew  it,  and  the  Labour  is  but  once 
in  the  Year* 

•Tis  drawn  by  divine  Chymiftry,  fo  many  Trees,  fo  many  huge  Alem- 
bicks,  which  attend  to  that  divine  Work  conftantly  all  the  Year ;  they  need 
no  Furnaces  to  fend  forth  a  corroding  Smoke  to  choke  all  the  City,  to  ftran- 
gle  them  into  Coafumptk)ns,  and  corrupt  all  Beauties  and  Amenities.  Nei- 
ther Iron,  Steel,  nor  MarUe,  can  refift  the  Fumes  of  Brewing-Houfes: 
whereas  Cyder  is  of  a  thoufand  Kinds,  proper  to  cure  many  Diieafes,  and  a 
kind  of  Vehicle  for  any  Healing  Vegetable,  or  other  medical  Matters. 
The  Cyder  of  the  bell  Pcpios  duly  ripen'd  and  kindly  fenncnted,  is  a  pe- 
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culiar  Remedy  for  thcConfumption^  :jnd  generally  all  ftrong  and  pleafant  Cy- 
der exciccth  and  cleanfeth  the  Sromach,  it  ftrtfhgthens  Digcftion,  and  infalli- 
bly frees  the  Kidneys  and  Bladder,  from  breeding  the  Gravel  and  Stone.  This 
is  (above  all)  the  peculiar  Excellency  of  the  right  Redftreak  of  Ircbin-Field^ 
•when  it  efcapes  all  Sophiftications.  But  that  which  makes  Cyder  fit  to  ac- 
company the  Tradefmens  Granary,  is,  that  if  it  be  made  of  right  Cyder  fruits, 
fo  that  it  will  be  full-bodied  and  ftrong,  it  will  hold  good  without  Decay, 
and  will  yearly  be  much  improved  for  fome  Years,  to  the  next  plentiful  Year, 
as  ufually  it  falls  out,  and  beft  of  all  in  farge  Veffels,  the  larger  the  better. 
Tradefmen  fhould  not  be  for  bottled  Cyder,  which  is  commonly  more 
windy  than  healthful.  It  hath  been  tried  from  my  Childhood  in  Veffels  of 
14,  15,  or  16  Hogfheads,  of  the  free  Houlhold-Meafure,  containing  60  or 
70  Sutute-Gallons :  I  have  been  often  told,  that  Sir  John  IFinttr  had  a  Vef- 
fcl  which  contained  30,  or  at  Icaft  28  Hogfheads. 

When  the  Citizens  (hall  ordinarily  drink  Cyder  well  diluted,  as  the  French 
drink  Wine,  and  as  the  fober  People  in  all  our  Cyder- Countries  drink  their 
Wajhings  of  Cyder,  as  they  call  it,  or  Cyder  well  diluted  in  the  Grinding- time, 
and  as  they  drink  in  London  their  6  Jhilling  Beer,  T  am  perfuaded  it  will 
much  conduce  to  their  Health :  And  I  have  often  heard  labouring  People 
affirm,  that  they  are  more  ftrengthened  for  hard  Work  by  Cyder  largely 
diluted,  than  by  very  good  Beer. 

Yet  I  have  much  more  to  fay  for  Houjhold  Gardens^  as  a  fit  Match  for  Gra>- 
narits.  Coleworts  and  Cabbages^  with  a  little  Care,  hold  out  7  or  8  Months 
in  the  Year-  We  have  them  all  the  Year  round  -,  good  Sauce  for  Bacon  as 
'  red  as  any  Rofe,  as  they  have  it  in  Herefordjhire^  where  the  Swine  will  get 
a  fhare  of  the  Fruit  which  fall  from  their  Hedges  ;  and  the  Bacon  of  New- 
Foreft  is  generally  commended.  Thefe  are  in  good  Houfes  always  at  hand, 
and  may  be  cafily  drels'd  without  much  Wafte  of  Time.  But  Roots  of  all 
forts,  Rapes^  ^urneps^  Carrots^  Parfneps^  Skirrets^  Potatoes^  do  challenge  the 
Precedence  before  Granaries  -,  they  are  a  kind  of  Under- Ground  Granaries, 
and  do  oftentimes  hold  out,  when  Corn  failcth ;  efpecially  the  Potatoes  of 
Barbadoes  or  of  Virginia. 

The  Potatoes  ofBariadoes^  in  our  frefh  Memory,  relieved  Ireland  from  two  Vji««fupi4 
Years  Famine,  when  their  Corn  failed  there  ;  as  Cbejlnuts  relieved  France  in  the  **  *' 
Extremity  of  their  Civil  War,  when  their  Ploughs  were  forfaken.  Thefe 
Potatoes  coft  little  or  no  Culture  for  ten  Years  together,  being  only  covered 
with  Fern^  or  other  light  Muck,  and  that  turned  in  with  the  Earth,  and  two 
or  xhree  Roots,  as  often  as  there  is  occafion  to  take  any  of  thera  up  for  Ufe ; 
and  they  (hould  be  taken  up  here  and  there,  by  fmall  Parcels,  where  they 
crow  thickeft.  A  few  Acres  of  thefe  will  run  far  to  furnifti  a  City,  and 
the  Country  round  about.  They  have  been  fold  in  the  Markets  of  Briftol  and 
VTells  at  the  Price  of  4  Shillings  per  Bujhel ;  dear  enough  in  refpeft  of  their 
eafy  Propagation  and  Culture,  and  cheap  enough  in  rcfpeft  of  their  Ufe. 
Children  of  poor  People  thereabout  can  cat  them  raw,  inftead  of  Bread  and 
other  Food,  without  hurt;  fome  do  roaft  them  in  Embers,  as  they  do  Wardens  \ 
fome  do  boil  them,  peel  them,  and  eat  them  with  Butter  and  Pepper^  cither  fcr* 

ved 
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Ted  whole  or  chopt,  as  they  do  Parfneps  j  fomc  do  ftrcDgthen  their  Beer  or 
Ale^  or  make  good  Drink  with  them,  fo  they  are  to  them  inflread  of  Cora 
and  Malt,  and  an  acceptable  Treat.  Every  way  they  are  ftrong  and  wholc- 
fome  Nourifhment  for  Labourers.  Some  do  parboil  them  (lightly,  peel  them, 
and  mince  or  cut  *em  in  fmall  Bits,  mingle  *cm  with  the  Slices  of^  fat  Flefli, 
feafoning  all  to  their  Palate,  and  bake  them  in  Pies  or  Pafties,  and  they  eftecm 
them  a  reftorative  Delicacy,  not  much  inferior  to  Articboaks.  I  obferve  them 
to  grow  and  profpcr  abundantly  in  much  differing  kinds  of  Soil,  from  the 
North  of  Sbropjhire  to  the  Coaft  of  Dorfeffiire.  But  they  like  not  a  ftiff  and 
ftrong  Land.  I  tried  them  2  Years  in  a  ftrong  Wheat-Land,  and  could  get 
no  good  of  them  there  ;  all  the  Roots  which  were  there  generated,  were  lit- 
tle bigger  than  the  Bulbs  of  Saffron.  In  light  and  hollow  Land  of  the  hot- 
tcft  Ferment,  which  is  commonly  of  little  Worth  for  Corn  or  Pafture,  there 
Potatoes  thrive  beft  and  tafte  beft.  But  now  I  am  at  a  Difficulty,  whetiicr 
the  great  Difference  which  we  find  in  the  Relifh,  be  from  the  differing  Kinds 
cf  the  Potatoes  of  Barbadoes  and  Virginia^  for  both  have  the  fame  Refem- 
blance  above  Ground :  Or,  whether  the  Difference  which  we  find  be  onfy 
from  the  Diverfity  of  the  Soil. 

That  the  Soil  makes  a  great  Difference,  and  that  all  may  be  careful  to 
choofe  a  fit  Soil  for  their  Garden-Diet,  I  fhall  here  offer  fome  notable  Infbn- 
ces  to  prove  it.  All  the  People  here  (the  very  Vulgar)  do  find  the  Carrots 
and  ^itmeps  or  Rapes^  from  the  Common  Field  of  Mariot^  8  Miles  from 
hence,  Weftward,  far  to  excel  other  very  good  Tumeps  and  Carrots  in  Fat-r 
nefs  and  pleafing  Relifh.  And  Cabbage-Plants  from  the  wild  Fields  of  Ly- 
Sfird^  Weftward  of  Taunton^  where  they  have  a  rich  reddifh  Soil,  do  fo  &r 
excel  all  other  the  beft  Cabbage-PlantSj  that  thefe  Lydiard-Plmts  arc  bought 
in  all  Places  at  80  Miles  Diftance,  and  Garden-Plants  are  fometimes  mucli 
altered  in  Tafte  and  Properties,  by  the  Accidents  of  the  Year,  In  a  drough- 
ty Summer,  the  Plague  then  being  hot  in  London^  we  had  Carrots  in  Nortb- 
amptonjbire  from  a  kind  Soil,  where  they  were  wont  to  be  very  good ;  but 
then  fo  rank,  dry,  and  earthy,  that  we  could  not  endure  to  fee  them  on  the 
Table. 

I  hear  that  Tumeps  of  Hackney  arc  better  than  any  other  Turneps  about 
London.  We  have  here  very  good  Turneps  white  and  yellow,  which  are  6ttcr 
and  efteemed  more  reftorative.  But  all  England  wants  the  Bohemian  Turneps^ 
Blood-red  on  the  Outfide,  which  are  extolled  by  Muffet^  as  he  found  them 
in  Prague^  to  be  fo  reftorative  and  delicate,  that  the  Emperor  himielf  nur- 
feth  them  in  his  Garden. 

The  Spanijb  Potatoe  requires  diligent  Culture,  much  Sun  and  a  light  and 
pregnant  Garden-Soil.  In  the  Modem  Latin  they  are  called  Glandes  MaUr 
^enfesy  being  brought  into  Spain  from  Volez  Malaga^  a  Province  in  America. 
They  report,  that  more  than  a  Dozen  of  their  huge  Spanijb  Ships  were 
brought  at  one  time  to  Sevik  in  Spain^  fully  Freighted  with  thefe  P^- 
eatoesy  and  were  foon  difperfed  all  over  Spain.  We  fay,  the  Spaniard  is  flow 
St  every  thing :  But  they  may  fay,  the  EngUJbman  in  m^ny  Parts  ofEmgkmd^ 
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is  more  flow  at  the  beft  Improvements  of  our  own  Country  ;  Witnefs  our 
Want  of  Vineyards,  of  Groves,  of  Mulberries,  of  the  beft  Cheftnuts,  Wal- 
nuts, Figs,  Almonds,  &?r.  which  are  wanting  in  moft  Parts>  and  do  not 
refufe  to  grow  in  our  Climate. 

LXXXn.  For  the  Improvement  of  fandy,  hght  Ground,  or  any  Clay, 
well  fanded,  I  recommend  upon  Experience,  Vicia  muUiflora  Nemorenjh  Per-  'i^f^'or 
tnniSf  five  Dumetorumy  J.  B.     It  hath  thefe  Qualifications,  befide  thofe  men-  uXvkal* 
tioned  in  the  Title  of  J.  Baubine^  viz.  of  its  being  Perennial,  Thriving  even  ••»5'A4»«« 
in  Woods  and  among  Bulhes,  and  being  of  the  Pulfe  or  Pea-kind,  that  it 
Ihoots  looo  Roots  far  and  wide,  and  fpreads  itfelf  under  Ground,  like  q^uick     ' 
Grafs  -,  above  Ground  it  is  fo  rampant,  that  it  will  climb  a  Fathom  and  half 
upon  Meafure,  and  will  preferve  itfelf  in  fptte  of  Weeds  or  Drought.     Again, 
it  may  be  fct  as  well  as  fown  in  Furrows;  and  for  this  purpofe,  the  Roots  may 
be  dug  up  in  September^  as  well  as  the  ripe  Seed  then  gathered  ;  by  this  means 
the  Growth  of  it  would  be  mightily  advanced ;  for  the  older  the  Roots  arc,  the 
ftronger  and  fuller  of  Buds  and  Shoots  they  are.     I  fowed  the  latter  End  of 
March  the  Seeds  I  had  gathered  in  September ^  and  had  that  Year  a  very  great 
Increafe ;  the  Bed  being  very  thick  coverM  over  with  Grafs  above  2  foot  high  j 
but  it  did  not  flower  that  Year.     I  reckoned,  that  one  Pe^  bad  put  forth  that 
Year  above  30  Shoots  in  Augujl,    Tn  thefecond  Year,  it  flowerM  by  the  mid- 
dle of  Junej  and  bore  a  wonderful  Crop,'  the  Roots  -being  innumerable.     I 
have  obfcrvM  this  Pea  very  common  in  all  the  Mountains  as  well  as  Plains 
of  England^  where  Buflies  or  HecJges  are.     Both  the  Pea  and  the  Grafe  arc 
very  fweet^  and  very  agreeable  to  Cattle,  as  I  have  tried. 

Agriculture  may  be  alfo  confiderably  advanced,  by  the  great  Choice  of 
Plants,  even  of  thofe  of  our  own.  Growth^  of  the  Pulfe- kind  k  of  which  I 
recommend  this  Lift  : 

Latbyrus  major  Latifolius  Ger. 

Lathyrus  Luteus  Sylvejtris  Dumetorum  L.  B. 

AJlragalus  Syhaticus  Ger. 

Vicia  Syhejlris  Semine  rotundo^  NsgrOy  C.  B. 

Orobus  Syhatkus  nofiras  C.  B.  P.  in  Append: 
'    Vicia  Syhatica  MuUifiora  maxima  P:  B. 

I  alfo  recommend  as  Subftitutes  of  Hemp  and  Fla^^  of  our  EngUJb  Growtli,, 
W2.  Perennial  Plants : 

Unum  Sylvefire  AnguJIifolium  J.  B.. 

Unum  Sylvefire  Floribus  Cceruleis  Ger. 

Corona  Fratrum  ;  of  the  Tbifile-Kind.    This  Plant  is  generally  a  Yard  talJ  j 

its  Fibres  arc  exceeding  tough  and  ftrong,  beyond  any  I  ever  tried  ;  it  puts 

forth  many  of  thefe  tall  and  very  thick  Stalks  yearly  ;  it  naturally  grows  to* 

this  Bulk  in  moft  barrea  Soils,,  as  the  dry  Woolds  and  hi^  Pafturcs,  mTork^ 

JBire  and  Uncolnjfnre. 

'  It  may  be  objedked,  that  as  Annual  Plants  require  more  Labour  and  a  fat- 
ter Soil ;  lb  they  recompenfe  it  in  Largenefs  of  Growth  and  Fruits  r  And  al- 
io that  Plants  of  lafting  Roots  are  n^re  harfli  and  bitter^,  and  not  palauble 

for 


for  Man  or  Beaft.  I  anfwer^  that  the  Compendium  of  Labour  in  Hufbanij 
is  all  in  all  *,  and  that  therefore  the  durable  Plants  will  turn  to  better  ac« 
count:  I  refer  to  the  wonderful  Examples  of  fuch  as  have  already  been 
made  ufe  of  at  St.  Foiuy  fcfr.  And  it  is  probable,  that  by  fomc  Tiflagc, 
even  harfli  Plants,  may  be  improved,  and  brought  to  be  kinder  Food,  The 
{2imt  Jffaragus  which  we  eat,  grows  wild  in  the  Marfhes  of  LincehfiMn^ 
very  fair,  and  not  to  be  diftinguifh'd  by  the  Eye  from  that  of  our  Gardens  j 
but  is  intolerably  bitter,  which  Garden-Culture  alone  has  Civilized,  and 
made  plcalant  to  the  Talle.  For  this  purpofe.  Liming  of  Pafture-Ground 
makes  it  palatable  to  Cattle :  For  call  lime  over  the  one  half  of  a  Pafturc, 
the  Cattle  will  not  bite  any  where  elfe  willingly,  and  will  Eat  here  to  the 
bare  Ground,  much  ncglcding  the  other  half.  I  did  ufe,  when  I  liv'd 
in  the  North,  to  Lime  my  Afparagus  and  Letticc-Beds  \  and  this  did  fo 
•far  meliorate  them*  that  they  far  exceeded  in  Tcndernefs,  and  pleafant 
Tafte  5  covering  the  Afparagus  in  Winter,  with  clean  Whcat-ftraw,  inftead 
of  nafty  Litter,  aad  fowmg  the  Bed  thk:k  with  the  Powder  of  Burnt  Oifter- 
•     Ihefls* 

Perhaps  White  Brionyj  of  all  our  EngUJk  Plants,  would  bell  fucceed  both 
for  Hay  and  Corn,  as  giving  the  molt  Grafs,  if  we  would  that  way  ufe  it ; 
and  alfo  yielding  a  Root  of  a  prodigious  bignefs  ^  which  feafonably  taken  up, 
is  little  elfe  but  a  Mafe  of  fine  Floun  'Tis  true,  it  is  a  churlifli  Purge,  and 
not  fit  Food  for  Man,  or  any  other  Animal  we  keep :  But  fuch,  and  much 
worfe,  is  the  CaUava-RoQt^  of  which  the  In^an  Bread  is  made,  and  which  hj 
Exfuccation  and  Bakii^  alone,  proves  innocent  and  wholefome.  If  the  vaft 
Shoots  it  makes  be  defigned  for  Hay,  they  are  to  be  cut  when  tender,  and 
io  the  Flower- 

%  maki        LXXXIIL  Sow  all  forts  of  Grains,  and  plant  Kernels  in  Becfe  of  Earth,  at 

i!^\S!T'  the  very  time  when  the  Sun  enters  into  the  Vernal  Mquitwx^  and  take  thcai 

XS^M^'  up  when  they  are  ftrong  enough  to  be  tranfplanted,  at  the  Time  of  the 

Mfi^.iii  Full  Moon ;  whicli  Time  is  always  to  be  obferved,  if  you  will  take  them  up 

and  Replant  them. 

But  now,  to  know  the  Moment,  or  very  near  the  Moment,  of  the  faid  M- 
quinoXj  take  fome  Aihes  of  Fine-Woodj  put  them  in  an  Earthen  Poc  Leaded, 
or  in  a  Pot  of  the  white  Earth  of  Tayencey  very  clean  •,  pour  upon  it  com- 
mon Water,  or  Fountain,  or  Rain- Water,  that  is  very  clear,  from  the  -rj 
of  March  to  the  44  of  the  fame  ;  and  at  the  time  when  the  Sun  enters  into 
the  iEquinodtial  Point,  you  will  fee  the  Aihes  make  the  Water  Turbid^  and 
then  is  the  Time  of  fowing  your  Grains  and  planting  your  Kernels. 

OmMif     LXXXtV.  I  am  of  Opinion,  that  one  confiderable  way  to  improve  Gar- 
^JS^^  *  dening,  and  the  Cukure  of  Plants,  would  be,  to  give  a  Defcription  of  the 
sw,  m.    Plants  themfelves,  then  the  Soils,  Climates  and  Countries,  where  the  V^e- 
•XI- /.  »9«  xsi^t%  to  be  cultivnted  naturally  grow ;  and  what  Seafons,  Rains  and  Mete- 
ors they  have :  Which  being  imitated,  as  much  as  polCbk,  perhaps  ibme 

"        "  "'  Plants 
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Plants  might  thrive  better,  than  now  they  do  in  the  fatteft  Ground.  And 
to  this  purpofe  I  have  been  aflured  by  an  honourable  and  very  ingenious 
Perfon,  that  he  has  known  fome  Plants,  particularly  the  Centaurium  Mnus^ 
which  not  growing  the  ordinary  way,  was  tried,  by  dropping  the  Seed  on 
the  furface  of  the  Ground  amongft  the  Grafs,  by  which  artificial  Imitation 
of  Nature  it  came  to  perfection,  which  no  other  way  could  be  brought  about. 


LXXXV.  I  have  made  a  Stove  in  my  Green-houfe,  according  to  Mr.  ntSneeefi 
Evelyn* s  Invention,  publi(h*d  in  the  Calendarium  Hertenfe.  I  laid  my  Pipes  %tJ!^si 
of  crucible  Earth,  not  too  near  the  Fire-Grate,  which  is  about  i6  Inches, 


I  made  a  Trench  the  whole  length  of  my  Houfe,  under  the  Paving,  about  p"T9i"'*'*' 
1 8  Inches  in  Breadth  and  Depth,  covered  with  an  Arch  of  Bricks,  and  at  the 
other  End  of  the  Trench,  having  an  Iron-Plate  about  i8  Inches  fquare,  to 
take  off  and  put  on,  with  a  round  Hole  at  each  Corner,  of  about  3  Inches 
Diameter,  with  a  Lid  to  Aide  open  and  fhut ;  fo  that  by  opening  any  of 
thcfe  Holes,  or  all  of  them,  more  or  lefs,  or  taking  off  the  whole  Plate,  I  can 
releafe  fuch  a  Quantity  of  Air  out  of  the  Houfe,  to  blow  the  Fire  fo  as  to 
increafc  or  diminifh  the  Blafts  •,  and,  as  Mr.  Evelyn  was  pleafcd  to  inform  me 
by  a  Letter,  concerning  diftributing  the  Air  at  its  Admiffion,  more  equal- 
ly through  the  Houfe,  I  inferted  my  Pipes  into  a  Channel  all  along  the  Wall, 
at  the  End  of  the  Houfe,  with  thofe  feveral  Overtures  he  mentioned  j  all 
which  prove  admirably. 

LXXXVL  Take  up  Trees  by  the  Roots  in  the  Spring,  juft  as  they  put  r«iwi# 
forth  their  Buds,  preferving  fome  of  their  own  Earth  about  the  Roots ;  fet  ^1^^^^ 
them  (landing  upright  in  a  Cellar  until  Mkbaelmas  ;  then  put  them  into  Vef-  inm^lhf 
fels,  with  an  Addition  of  more  Earth,  and  bring  them  into  a  Stove,  taking  ^thJJSJ^ 
care  to  moiften  the  Earth  every  Morning  with  Rain- Water,  in  a  Quart  of  «.«3^^44• 
which  you  mull  diflblve  the  bignefs  of  a  Walnut  of  ^al  Armoniac^  and  about 
l^ent  Fruit  will  appear. 

As  to  Flowers,  Take  good  Earthen  Pots,  and  therein  fow  your  Seed  at 
Michaelmas^  Watering  it  in  the  fame  manner  with  the  like  Water,  and  by 
Cbriftmas  you  will  have  Flowers,  as  Tulips j  Lilies^  &c. 

This  and  the  other  may  be  done  in  a  good  warm  Kitchen  5  and  fuch  Days 
as  the  Sun  (hines,  you  may  ftt  them  forth  for  fome  Hours. 

LXXXVII;  Take  Salt  Petre  one  Pound,  Bole  Jrmoniack  two  Pounds,  or-  roh^Fnui 
dinary  clean  Sand  three  Pounds  j  mix  all  together,  and  obferve  this  Propoi^  '^^^' 
tion  in  other  Quantities.  rtar.hfSit 

Then  in  dry  Weather,  take  Fruit  of  any  fort  that  is  not  fully  ripe,  each  SS^SI^it'. 
with  its  Stalk  ;  put  them  in,  one  by  one,  into  an  open  Glafs^  till  it  be  full ;  ^  4* 
and  then  cover  it  with  an  Oily  Cloth,  clofe  tied  down  ;  then  in  a  dry  Cellar, 
put  each  of  thefe  Glafles  four  Fingers  under  Ground,  and  fo  as  that  quite 
round  each  Glafs,  and  above  and  below,  there  remain  two  Fingers  thick  of 
the  faid  Mixture. 

Flowers  alfo  may  be  ufed  in  the  fame  manner. 

Vol.  II.  D  d  d  d  d  LXXXVUI. 
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jbmiiinfir  LXXXV^III.  I  wouM  adTifc  fuch  as  fuflFer  Detriment  m  their  GWaf-fTiw)^/^ 
^^f  V  not  to  dtfpair,  when  they  fee  the  Leaves  of  their  Myrtles^  Oranges^  Oltanders^ 
Mr.  J.  eVc-  Jafmines^  and  other  precious  Fruits^  RulTet,  or  altogether  (hrivellM  and  fal- 
^'^^"561*/^^'  ''*"g>  ^^  ^^  ^"^  ^^^^  ^  ^^  Quick,  plaifter  the  Wounds,  and  plunge  their 
Cafes  and  Pots,  trimmed  with  frelh  Mould,  &fr.  in  a  warm  Bed,  carefully 
refreflied,  (haded,  aired,  and  treated  as  fie k  Patients,  and  as  the  prudent 
Gardiner  heft  knows  how.  But  above  all,  that  he  be  fure,  not  to  expofe 
th^m,  till  the  Eaft'em  Winds,  which  I  call  our  EngUJb  Ettfians^  and  wnkh 
make  our  Springs  fo  uncomfortable,  when  we  think  Winter  and  all  Danger 
paft,  be  qualified :  For  they  are  deadly  to  all  our  Plants  abroad,  and  ^&- 
quently  do  us  more  Prejudice  than  the  moft  churlilh  Winters,  as  common- 
ly finifting  the  Deftruftion  of  what  the  Frofts  have  fpared.  Nor  are  wc  to 
be  flattered  with  a  warm  Day  or  two,  which  are  apt  to  tempt  Gardiners  ta 
fet  out  their  Plants  before  the  End  of  AfriU  or  that  we  find  the  wife  Mul- 
berry put  forth,  which  is  certainly  the  moft  faithful  Monitor:  Nor  (hould 
wc  indeed,  cut  or  tranfplant  any  of  the  Perennials^  till  of  themfelTes  diey 
begin  to  fprout. 

CflMMM  #.       LXXXIX.  In  the  Spring,  being  flattered  with  fome  warm  Glances  and 
s^w!S!!  refftelhing  Days,  many  are  apt  to  expofe  their  choice  Greens,  which  upon  a. 
^^•J*«*  fudden  change  to  its  former  Cold  with  ftiarp  Eaftern  Win^s,  proves  moit 
165./  777.  pernicious  to  fuch  Strangers  than  all  the  former  Winter,  and  feems  to  finifit 
the  Deftruftion  of  what  the  former  Cold  had  fpared,  a  Matter  too  frequcnt- 
Iv  fcen  among  us,  we  enjoying  no  certain  ftcady  Summer  till  after  the  SA- 
pice.    But  thefe  tender  Exottcks  lofing  their  Leaves,  having  recdv'd  Detri- 
ment, with  their  Tops  fhriveird,  and  the  like,  are  oftentimes  not  capable  of 
enduring  the  interpofing  fcorching  Heat  of  the  Sun,  which  oftentimes  hap- 
pens by  Fits  in  the  Spring  -,  when  the  Prudence  and  Care  of  the  Gardiner  is 
cfpecially  try'd,  gradually  to  help  and  recover  his  fick  Patients,  fometimes. 
by  due  Trimming,  Earthing  with  frelh  Suftenance,  loofening  the  ftrait  boond 
Earth,  and  fometimes  with  the  help  of  a  warm  Bed,  and  gentle  waterii^ 
and  (hadowing,  and  the  like,  patiently  and  carefully  waiting  the  Retusa  <k 
the  Bounty  ot  the  Heavens  to  help  his  Endeavours. 

In  the  FJower-Garden,  efpecial  Obfervance  ought  to  be  takm  of  the  choi- 
cer Roots  of  the  AJian  Ranunculi^'  AulmoneySy  tender  Narciffi^  and  divers  o— 
^hers  of  the  like  Tcndemefs,  and  Strangers  to  fuch  Entertainments  8s  due- 
Northern  Countries  afford ;  that  if  hard  Froft  fliould  happen,  dicy  fiMwld 
▼iitfmii»  be  fecurely  coverM  and  kept  fi-om  the  Froft,  if  poffible,  till  the  too  rigjid. 
*p  «•  is3.  Moiflure  of  tiic  Earth  be  digeftcd,  which  would  prove  pernkious  cvca  ta» 
the  Dcatk  arid  RoOtncTs  of  maivf  fuch  Roots  and  Plants. 
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XC.  Papers  rfkfs  General  Vfe^  Omitted. 

I .  TrXIrcdtions  for  Tranfporting  Vegefahla.  «. 40.  p.793. 

JL7    2.  Phytologia  ^ingitana :  Or,  an  Alphabetical  Catalogue  of  Plants  ii.ioo.p.139. 
growing  within  the  Fortifications  of  Tiwjpwr,  1673,  by  Mr.  Spot fwood. 

3.  A  Catalogue  of  fome  Guinea-^hxiXs^   with  their  Native  Names  and  M3»p-fi77. 
Virtues ;  fent  by  Mr.  J.  SmUb^  from  CaboCorfo\  with  Remarks  on  them,  by 
Mr.  James  Pettrjer. 

4.  An  Account  of  46  Eajt  Indian  Plants,  collefted  at  Unanercoonda^  about  0.244^-313 
12  Miles  from  Fort  5/.  George  \  by  Mr.  Sam.  Brow  ft  j  with  their  Names,  De* 
fcriptions,  and  Virtues,  by  Mr.  Jama  PetHver.  •  \ 

5.  An  Account  of  Part  of  a  Collcftion  of  curious  Plants  and  Drugs,  ga-  *•  «3*-  ^  »•  \ 
thercd  by  Mr.  Sam.  Browu^  a  Phyfician  at  Fori  Si.  George  in  the  Eajt  Indies^  mSJiJII^!  | 
and  lately  given  to  the  Royal  Society  by  the  Eafi-India  Company.    With 

Renurks,  by  Mr.  Pettiver. 

6.  Quseries  concerning  IndicOj  by  —        ■  ^»fl'F»5»4» 

7.  Quaeries  concerning  Vegetation,  efpecially  the  Motion  of  the  Juices  of  ■•40.^797. 
*.    Vegetables,  by  » 

8.  Quaeries  concerning  the  Circles  of  Wood  in  the  Bodies  of  Trees,  and  the  J^«  ^|5«. 
Motion  of  Sap,  by  Dr.  Ez.  Tonge.  ^»9."'*  '  ^ 

9.  Qu«rics  concerning  V^etation,  and  the  Motion  of  Sap  in  Fruit-Trees,  ^^^^^'' 
by  Dr.  Ez.  Tonge.  4  •  p.9H- 

10.  Quseries  concerning  Vq;etation,  and  the  Motion  of  Sap,  by  Dr.  Ez.  n.s7.?.u6s 
Tonge. 

1 1.  Enquiries  about  Retarding  the  Afccnt  of  Sap,  and  the  Motion  of  Sap,  ^•«8p.ao7i 
by  Dr.  Ez.  Tonge. 

12.  Some  ifurther  Enquiries  concerning  the  Running  of  Sap  in  Tre^s,  co-  t^6t.p.%oy^ 
louring  the  Fruit  and  Leaves,  multiplying  Crab-ftocks^  and  propagating  Trees 

by  Layers,  (^c.  by  Hv.  Ez.Tonge. 

13.  Enquiries  relating  to  the  Circulation  of  Sap  in  Trees,  by  Dr.  Mariin  ».7*P'*»2i 

14.  An  Enquiry  fuggeftcd  from  Ifaly^  whether  it  be  likely  to  find  fome-  n.74.p.»aig 
thing  in  Plants,  analogous  to  the  Heart  in  Animals. 

15.  An  Invitation  to  make  further  Trial  of  the  Juices  of  Trees,  by  Tap-  B.4o.p.8on 
ping  them,  by  Mr.  H.  Oldenburgb. 

16.  Two  Problems  concerning  the  Texture  of  Plants,  and  the  Difcovtfy  n.a5i.p.i86. 
of  Poifbn  by  Ogiumy  propofed  by  — — — — 

^      1 7.  Enquiries  concerning  Agriculture,  by  the  Comcpxttee  of  the  Royal  «.  5.  p,  91. 

(Society  for  confidering  of  Agticulture. 
18.  Enquiries  concerning  the  Ufe  and  Culture  of  the  Kttchen^Garden,  ^^p.^^ 
^4ad  Winter-Greens,  by— — — 

P  d  d  d  d  2  XCI- 


(  7f<5  ) 


XCL     Accounts  of  Books^    and  Additions^ 

Omitted. 

*H?«P«304  I.  J^AJts  Botamca:   Seu  brevis  ad  Rem   Herhariam  Manuduftio,   omnes 

13  Plantarum  Partes,  una  cum  earundem  Virtuiibus  fccundum  Noviffima 

Botankorum  Fundamenta,  Generali  quadam  Methodo  comQiooftrans  ;  a  D. 

Cbrijiiano  Ludovico  JVekbio. .  Upf.  1697,  in  iimo. 

ii^.p.7i6i      2.  Abr.  Couleii  Angli^  fex  Libri  Plant arum^   Poemate  Latino  confcripti. 

Land,  in  Svo. 
n  4«.  P  934.      3 .  Praludia  Botanica  Robert i  Monfon^  Scot:  Abredonenjis^  Lond.  1 669>  in  Svo. 
9.114.  ib3S7      4.  Dr.  Morif<nC%  New  Univerfal  Herbal. 
a»46»p  93^.      5.  CI.  Salmqfii  Prsefatio  in  Librum  de  Homonymis  Hyles  latrica.    Ejufdem 

de  Plinio  Judicium,    Divione  An.  1668,  in  4/^. 
B.76.P.S291      6.  Quadripartitum  Botanicum  Simonis  Pauli^  Med.  Reg.  in  Batda  ArgaUo- 

rati^  in  4/^. 
a,iii.p.»47      7'  Waare  OefFcning  der  Planten^  door  Abraham  Muntingj  M.  D.  Amfierd. 

1672,  in  /J$. 
Ph.c$i.u.i,      8.  Memoires  pour  fervir  a  T  Hijioire  des  Plantes ;  dreflez  par  M.  Doi$rt^ 
'•39.         M.D.  Paris^  1679. 
a.i86.p.a83      9.  Hiftoria  Plantarum^  fpecies  hadlenus  editas,  aliafque  infuper  multas  no- 

viter  inventas  &   dcfcriptas  compleftens,     Auth.  Job.  Rat,  e  Soc.  Rtpa. 

Lond.  1686,  in  Fol. 
«.«9J'P-5a8      ^^'  Ph^^^P^^*    By  Leonard  Plukenet^  M.T>.  Lond.  i6gi^  in  Fol. 
11.196.P.61S       '  ^  •  Aimagejium  Botanicum  \  S.  PbytograpbU  Plukenetiana^  OnomaftUon^  &c^ 

Z*^»^.  1696,  in  Fol. 
»*2»M»434      12.  Catalogus  Plant  arum  AnglU^  &  Infulartim  adjacent  turn  turn  Tndigenas, 
•'iiiaSS  ^^  ^^  Agris  paffim  Cultas  compledens.    Opera  J  a.  Raiiy  M.  A.  1670,  in 

^zmo  &  1677,  in  %vo. 
n.«3'P.407«      '  3'  '^^^  American  Pbyfician :  or,  a  Treatife  of  Roots,  Plants,  Trees^  Shrubs> 

Fruits,*  Herbs,  fcfr.  growing  in  the  Englijh  Plantations  in  America :   Wherc- 

unto  is  annexed  a  Difcourfe  of  the  Coco-Nut-Tree^  and  the  ufe  of  its  Fruit* 

By  fF.  HugbSf  Lond.  1672,  in  i2mo. 
n.ftlf.^93.      14-  Catalogus  Plantarum  quae  in  Infula  Jamaica  fponte  provcniunt,  vel 

vulgo  coluntur ;  cum  earundem  SynonymiSy  &  Locis  NataHbus  ;  adje&is  aliis 

quibufdam  quae  in  Infulis  Madera^  Barbados^  NieveSy  &  Sanffi  Cbrifiofberi^ 

nafcuntur.     Scu  Prodromi  Hijtori^e  Naturalis  Jamaica^  Pars  prima,    Aut, 

Hans  Slcane^  M.D.  1696,  in  ivo. 
B.Io4.^f7•      15.  Icones  &  Defcriptiones  Rariorum  Plantarum  Sidltiey  Melit^^  Gallia^  & 

ItaUte  \  Auth,  Paulo  Boccono,  1674, 

i€. 
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i6.  MufiO  dc  PianU  Rar^  dclla  Sicilia^  Malta^  Corfica^  Italia  Piemonte  e  »'«4r^4«* 
Germamay  &c.  di  Don  Paolo  Bcccone^  &r.  Ti?  wbicb  are  here  added^  fome  Re- 
fnarksj  by  Mr.  7.  iJ^^r. 

1 7.  i/or/tfi  Indieus  Malabaricus^  continens  Rf gni  Adalabarici  apud  J/fi^i  Ce-  m.i^^.p,t<io 
kbcrrimij  omnis  generis  Plantas  Panares^  JmJieL  An.  1678,  1679,  1682,  "Jj^^'^lj 
l^c.  To  wbicb  bere  are  added  fome  Remarks^  ^  Tancred  Robinfon,  MD.        n,%i^.p.tj6 

18.  Hortus  MeScus  Amftelodamenfis^  five  Plantarum  tarn  Orientalis  quam  *•»3^•^*9 
Occidentalis  IndiiCj  aliarumq;  Peregrinarum  Defcriptio  &  Icones  •,  Autore  Jo- 

banne  Commelino ;  Latinitate  donatus,  Notts  &  Obfcrvationibus  illuftratis  a 
Fredirico  Ruyfcbto,  M,  D.  Botan.  Profcff.  &c.  &  Francifco  Kiggelario.  Amfi. 
1697.     Here  are  many  Additional  Rcmzvks  by  Mr.  James  Pettivcr. 

19.  Paradifus  BatavuSy  continens  plus  centum  PlantaSj  &c.  PTitb  Addi-  «-«49^'^3 
tional  Remarks  J  by  Mr.  Jo.  Ray. 

20.  Catalogus  Plantarum  Hortt  Academici  Argentinenfis  in  Ufum  Rei  Her-  «.l99•^7«9 
^tfn>  Studioforum  5  adcurante  Marco  Mappo^  M.  D,  Argentorati.  1691,  in 

iimo. 

21.  Hiftoire  des  Plantes  qui  naiffent  aux  environs  de  Paris:  avec  leur  C7*-  «.a45.Mf$ 
^^^  dans  la  Medicine  5  per  M.  P///^«  Tournefort^  M.  D.  ^  P<?w  1698,  in  8w. 

22.  F/^r^  NoribergenJiSy  &c.  Being  a  Catalogue  of  fuch  Plants  as  not  only  11.265.^.651 
^vavT  fpontaneoujly  atout  Nuremberg^  but  alfo  of  fuch  Exoticks  as  the  Phyfick- 
Garden  of  that  City  hath  lately  raifed  ;  with  the  Figures  and  Dcfcriptions  of 

many  of  the  moft  Rare.     By  Jo.  George  Volkamer^  M.  D.  1700,  in  d^o. 

23.  Plantarum  UmbeUiferarum  Dijlributio  Nova  per  Tabulas  Cognationis  &  nAip.^t-; 
Affinitatis,  ex  Libro  Naturse  Obfervata  &  Detcda »  ^  Rob.  Morrifony  Med. 

&  Prof.  Bot.  Regioj  &c.  Oxonii,  1672. 

24.  De  Abfynthio  Analeaa,  per  Job.  Michael  Febr.  M.  D.  Lipjia^  1668,  •74'l^««55 
>n  %vo. 

25.  Crocologia^  Auth.  Job.  Ferdinands  Hertodt.  M.  D.  Jen^e^  1 671,  in  ^vo.  V4.Am3« 

26.  Cocblearia  Curiofa :  or,  the  Curiofities  of  5f anyj-r^/}  5  written  in  X<?tf«  •.1*5^^** 
by  Dr.  Andr.  Molimbrochius  of  Leipjtgj  and  EngUfhed  by  Dr.  J'A^.  Jiwiy,  Lond.  •  - 
1678,  in  8w. 

27.  Job.  Nicbolai Pecblini^  M.  D.  Tbeopbilus  Bibaculus  ;  five  de  PoiuTbea  m,i67p.tjo 
Dialogus  irj».  1684,  in  4/^?. 

28.  Epiftola  de  Generatione  Plantarum  exSeminibuSj  a  Jofepbo  deAromata-  •.•"i^.iso 
riis.  Frankf  1625. 

29.  The  Anatomy  of  Vegetables  begun  ;  with  a  general  Account  oiVege^  ^i^P^^ir 
tation  founded  diereon.    By  Neb.  Grew,  M.  D;  F.  R.  S.  London^  1671,  in  v 
iimo. 

30.  An  lAtzoS  2L  Pbytokgical  Hifiory  propounded  5  together  with  a  Conti-  ».97.f.6i3i. 
nuation  of  the  Anatomy  of  Vegetables^  particularly  profecuted  upon  Roots^ 

and  an  Account  of  the  Vegetation  of  Rjoots^  grounded  chiefly  thereupon. 
By.  Neb.  Grew^  M.  D.  €s?  F.  R.  S.  London^  1673^  in  ivo. 

31.  The  Comparative  Anatomy  of  the  Trunks  of  Plants ;  together  with  ».»o/.4*^ 
an  Account  of  their  Vegetation  grounded  thereupon.    By  Nib,^  GroWf.  M.  D.   • 

in  8w. 
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«i|o«i^     32.  The  AnatMiy  of  Piano,  with  an  Ides  of  a  PUhfipbital  Hippy  oF 

Plants  \  and  feveral  other  Le£blrca^  read  before  the  Rirjfal  Society.    By  Nik. 

Grew^  M.  D.  1682. 
rVc^t^l      33*  Mandli  Malpigbii  Anatome  Plantarum  ;  cui  fubjungitur.  Appendix, 
^.  3*-        iceratas  &  audas  eju^m  de  Ot/^  Jncubato  Ot^rvationcs,  conuoens.    Lmi. 

«^»tf^3•D      34.  The  Fqftbumous  ff^orks  of  S,  Malpgbu    In  this  Actouot  of  them,  S. 

J^ean  Marie  Lanciji  gives  an  Encomium  and  Cbaraffer  of  the  Auibor. 
».»ai^.S4s      35,  MarceUi  Malpigbii  Philofophi  &  Medici  Bottsmenfis^  c  ii^'n  ^^r.  Zm£ 

O^era  Ptfibuma :  Fig.  ^neis  iiloftrau  1  qgibua  prsefixa  eft  Efufdem  Vita^  a 

fcipfo  fcripta,  i^iir^.  1697,  in  F^ /. 
••"9#.4;4      36.  A  Philofophical  Difcourfe  o(  Eartb,  relating^  to  the  Improvemeot  of 

it  tor  Vegetation  and  the  Propagation  of  Plants.    By  J.  Evelyn^  Eiqj  LmJL 

i6y6^  in  Svo. 
«.f  14^^.310      37^  Thg  Epitome  of  the  whole  Art  of  H^fbamby ;  with  Addirioo^  dl 

New  Experiments  thereunto  belonging.     Written  by  J.  B.  Land.  1675,  in 

«.i3«,^9»i      38.  Sjfiema  Hmicultur^:  Containing  in  Englt/b^  the  /fr/  o/Gardenii^,  m 

Three  Books.    By  J.  fV.  Gent,  in  8w. 
«.»».^39«.      39.  5yv4  &  Pomona.    By  £.  £v«^»,  Efq;  i>»/.  1669.  in  F^/, 
jj.|i.^»o7i      ^Q^  pr^  Ricbard  Sbarrook*s  Hiftory  of  the  Propagation  and  Improvetnest 
•.  4/.JPW  ^f  Vegttabks^  by  the  Concurrrence  of  Art  and  Nature.    Oxon.  1672^  ia 

1^16^.5049  41.  A  Ihort  and  furc  Guide  in  the  Praftice  of  Raifing  and  Ordering  of 
Fruit-Trees.     By  Fran.  DropCj  B.  D.  Oxon.  1672. 

t«sx|^.3Dft  42,  Ti^^  Garden  of  Eden ;  or  an  Account  of  Culture  of  Flowersy  and 
Fruits  now  growing  in  England  \  with  particular  Rules,  how  to  advance  thdr 
Nature  and  Growth  ^  well  in  Seeds  and  Herbs,  as  in  ordering  of  Trets ; 
By  Sr  Hugb  Platj  in  8w. 

«.ii6^373  43.  j'i^  Planters  Manual ;  being  Inftru&ions  for  the  Raifing^  Planting, 
and  Cultivating  all  forts  of  Fruit-Trees,  whether  Stone-Fruits^  or  Pepin- 
Fruits^  with  their  Natures  and  Seafons.  Very  ufeful  for  fuch  as  are  Cu« 
rious  in  Planting  and  Grafting.  By  Cbarles  Cotton^  Efq-,  Lond.  1675,  in 
Sw. 

m.n^74g  44.  ,NurferieSj  Orchards^  profitable  Gardens^  and  Vineyards  encouraged ; 
the  prefent  C^bftru&ion  removed,  and  probable  Expedients  for  the  better 
Prqgreis,  pffc^xifed ;  for  the  general  Benefit  of  his  Majefty's  Dominions, 
and  more  particularly  Cambridgej/bire^  the  Champain  Countries,  the  Northern 
Parts  of  J^tgknd :  In  feveral  Letters  out  of  the  Country.  By  Dr.  J.  BeaU^ 
'and  Mr.  .Mb.  Lamnwa. 

^i«s^7i3  45.  The  Art  of  Pruning  Fnat-Trees  ;  and  Traft  of  the  ufc  of  the  Frmis 
cf  Trees  for  preferving  us  in  Health,  or  for  curing  us  when  wc  are  fick. 
Tranftsted  ftoni  the  Fnrnf^.  Load.  1684.  4/^. 

«•  >s  ^^     46.  TJ»  £^C<9#  Vimyard  Vindicated-    Ify.  Mr.  J.  Rojt. 
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Aj.  The  Frtncb  Gardiner^  reprinted  :   To  which  is  annexed,  the  Englijb  «.i»6.^.64« 
Vineyard  J  Vindicated^  and  the  way  of  making  and  ordering  Wines  in  Franc  e^ 
in  8w. 

48.  Vim  Rebnani  imprimis  Baccaracenfisj  Anatomia  Chymica,  a  Job.  Da-  MSr^-<<>»f 
vide  PortxiOj  Phil.  &  Med.  D.  Heidelbergie^  1672,  in  iimo. 

49.  Joh.  Henr.  Meibomii  de  Ccrevifiis,  Potibufque  &  Ebriaminibus  extra  ».«9^.»"fi 
Vinum  aliis  Commentarius,  annexo  Libello  Turnebi  dc  Vino.  Helmeftadii, 

i668>  in  4/^. 

50.  Vinetum  Britannicum :  Otf  a  Treatife  of  Cyder,  and  fuch  other  fVines  ».i»3^.574' 
and  Drinks,   as  are  extracted  from  all  manner  of  Fruits ^  growing  in  this  "•*»5-/-3S» 
Kingdom  :  With  the  Method  of  Propagating  all  Vinous  Fruit-Trees ;  and  a 
Dcltription  of  a  new  invented  Ingenio  or  Af/V/,  for  the  more  expeditious  and 

better  making  of  Cyder.  Alfo  the  Method  of  making  Metbeglin  and  Bircb^ 
Wine.  With  Copper  Plates.  By  J.  W.  (Author  of  Syfiema  Agriculture y  in 
8v^.     Aiuertifements  on  tbis  Book  are  here  added^  by  Dr.  Beale. 

51.  The  Manner  of  Raijing,  Ordering,  and  Improving  Foreft-Trees:   Alfo  JJ*'*l^*|f^ 
how  to  Planty  Make,  and  Keep,  Woods,  Walks,  Avenues,  Lawns,  Hedges,  &:c.  ^^^^* 
With  feveral  Figures  proper  for  Avenues  and  Walks,  to  end  in  ;  and  Conve- 
nient Figures  for  Lawns :  Alfo  Rules  and  Tables  Ihewing  how  the  Ingenious 
Planter  may  meafure  Superficial  Figures ;  with  Rules  how  to  divide  Woods 

and  Land  -,  and  how  to  meafure  Ximber  and  other  Solid  Bodies,,  either  bj 
Asitbmetick,  or  Geometryy  &c.     By  Mr.  Cooky  in  j^to. 


CHAP.     VL 
Z  Q  Q  L  O  G  r. 

I.  X.  T  Have  kept  Leaves  24  Hours  after  dief  were  gathered,  and  flung  otftr 

X  Water  upon  them  to  keep  them  from  Withering :  Yet  when  (wkh-  /JI^s'SuT 
out  wiping  the  Leaves)  I  fed  the  SUkrWarmsy.  I  oblerved  they  dad  as  well,  as  wormt;  fy 
thofefrclhgathcad     :  ^^;^t: 

a.  I  never  obferved  that  ^  Smell  of  Tobacco^  or  othec  Smellt  that  are  ^  ^ 
rank,  did  aay  ways  annoy  the  Worm. 

3.  Our  Country  of  Virginia  is  very  much  fubjcft  tb- Thunders:  And  it 
bath  Thundered  exceedingly  when  I  have  had  Worms  of  all  Sorts ;  fomo 
newly  Hatched  \  &me  half  way  in  their  Feeding  v  others  Spinning  theie 
Siik  %  yet  I  found  none  of  them  concerned  m  the  Thunder^  but  kept  to  tiieir 
Buiincfe  as  if  there  had  been  no  fuch  Thing*. 

4.  I  have  made  many  b<tttDms  of  the  Bmoms  (whcreifi  hundredt  of 
Worms  fpoa)  of  Holly  ;  and  the  Prickles  were  fo  far  fiom  hurting  them^. 
tfaaccwn  fcocxthofe  ftickka  they  fiift  btgatto  mAgtbritBottapai^. 
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Z^dMn     ^^'  ^^^^'  which  is  the  Spittle  of  a  Worm,  hath  its  good  or  bad  Quality 
•fm.\%*  froin  the  Nourifhmcnt  the  Worm  receives  cither  from  a  good  or  badLeaf. 
j^\^h^    When  the  Spring  proves  deHghtful  and  fweet,  the  Worm  feeding  on  a  good 
j».2Sa.^iS|  and  tender  Leaf,   free  from  the  Prejudices  of  an  unkind  Sealon,    (which 
fometimes  fpoils  the  Leaf,  by  giving  it  a  rough,  grofs,  and  heavy  Nature) 
then  one  nuy  expeft  a  profitable  Harveft  *,  and  in  fuch  Years  'tis  beft  to 
make  a  good  ProviGon;  for  Silk  will  then  find  good  Sale  when  moft  Abun- 
dance, and  the  Buyer  meets  with  that  of  a  good  Subftancc,  which  the  Advan- 
tageous Seafon  very  much  contributes  to  \  but  not  knowing  how  long  it 
may  laft,  about  Midfummer  (or  St.  JoWs-Tide)  they  begin,  in  Piedmont  to 
draw  the  Silk  from  its  Ca€on^  to  fee  what  it  yields,  and  judge  of  its  Increafc 
or  Scarcity,  as  well  as  the  Eftimate  of  its  Goodnefs  and  Perfedions  5  thofc 
moll  defirable  are,  that  it  proves  clean,  light  and  ftrong. 

In  Cafe  the  Seafon  fhould  not  prove  plentiful,  then  they  buy  asfaft  as  they 
can  old  Silky  and  keep  as  much  as  they  can  of  the  other,   for  the  beft  Fa- 
bricks  ;  that  fo  they  may  not  be  obhged  to  hazard  all  their  good,  at  the 
price  of  the  worft  ;  which  is  commonly  praftifed  :  But  if  the  Seafon  promife 
a  great  and  fatisfaflory  Harveft,  they  take  the  new,  and  put  it  apart  for  the 
beft  Fabrick  5  not  defpifing  the  old,  but  only  laying  it  afide  till  Proof  be 
made  whether  the  new  better  or  not. 
%»i.«»f4#      The  Goodnefs  o(Silk  is  diftinguiftied  by  its  Lightnefs,  as  the  moft  Effen- 
^  ^'  '      rial  Quality  •,  which  every  Body  knows,  carries  a  confiderable  Profit  aloi^ 
with  it,  when  bought  by  Weight,  and  fold  by  the  Yard  or  Aune.     It  is  to 
be  noted,  that  the  Organcine  is  Superfine^  it  being  the  beft  fort ;  and  note.  That 
the  two  Threads  are  equal  in  Finenefs,  that  is  to  fay,  both  alike  in  fmoodi- 
nef«j,  thicknefs  and  length,  for  the  Thread  of  the  firft  Twift :   For  the  fc- 
cond,  it  matters  not  whether  the  fingle  Thread  be  ftrong  before  the  two  arc 
joined,  unlefs  to  fee  whether  the  firft  Twift  prove  well.     It  is  ncceflary  the 
Silk  be  clean,  the  Straw-eokur  is  commonly  the  lighteft^,  and  the  White  the 
heavift  of  all.     It  is  likewifc  convenient  that  the  Skeans  be  even,  and  all  of  an 
Equality,  which  fhews  they  were  wrought  together  \   otherwife  with  great 
Reafon  one  may  fufpeft  that  it  is  Refufe*Silky  and  cannot  be  equally  drawn 
out  and  fpun ;   for  one  Thread  will  be  ftiorter  than  the  other,    which  is 
Labour  and  Lofs.    It  will  be  alfo  requifite  to  fearch  the  Bale  more  than  once, 
and  take  from  out  of  the  Parcels  a  Skean  to  make  EJftP^  j  for  unlefs  one  buys 
that  which  one  knows  by  Trial,  there  is  a  Hazard  of  being  cheated,  and  fo 
for  one  fort  have  another. 
ToEfiiwuui      To.  eftimate  the  Silk  by  EJfayy  fix  the  EJfay  upon  the  eighth  of  a  Portee- 
uiyieky.  Hand  o(  Silk^  of  no  Junes  of  Lyons  in  length,   and  fee  what  it  makes  of 
Junes  by  the  eighth  Part,  the  Skean  which  is  of  80  Threads,  muft  be  mul- 
tiplied by  1 10,  which  is  the  Length  of  the  no  Junes^  from  which  Num- 
ber muft  be  deduAed  one  Eighth-,   as  for  Example,  no  by  80,  makes 
8800,  the  eighth  Part  of  which  is  1 100,  which  is  the  eighth  Part  ofaPor- 
tee.   Now  to  cakulate  what  thefe  1 100  Junes  weigh,  which  is  the  eighth  Part 
^f  a  Pifrtec^  or  of  1 10  Junes  oiLyons^  it  will  be  proper  to  take  a  Skean  out  of 
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the  ^ParceUt.  which  you  Cdc«  from  out  of  the  Bale^  which  you  ]v;i^  may 
contain  at  kaft  iioo  Jfines^  1»  iDake  the  ooe  eighth  Part  of  a  %rtii ; 
which  Portie  muft  be  divided  on  2  Bobbins  half  on  each,  then  fit  the  2 
Bobbins:  on  the  Csniri  (Biomj)  and  from  thence  pafs  it  through  the  {C4mte) 
Hourdifoiry  thiedonc,  yo^j.cut  off  your  Siik  md  weigh  it,  and  multiply  the 
Wesjght  by  8|  it  will  weigh  jtift  as  much  as  a  Pmti  of  i  lo  Jams  of  I^cns i 
Which  is  the  general  Rule  of  calculating,  when  they  draw  the  Silk  out.  By 
this  means  one  may  learn  to  adjuft  the  Weight.  There  are  Silks  of  Pied- 
mmt  which  are  very  light  and  dean,  and  to  be  preferred  before  any  in  Hsh. 
The  Pertee  of  Silk  of  this  ligbteft  weigfhs  near  24  PimQ  Wtigbi^  to  25  and  26. 
Others  27  and  %^\  which  tVcf^tf^vf  be  diipenfod  wjtb«  on  Condition  the 
other  Qualities  be  as  good,  to  wit«  well  wrought^  even,  fine  and  clean  %  but 
above  thefe  ff^eights  thc^y  CaMOt  be,  unteil  they  abace  of  their  Profit,  pro- 
postioaible  to  what  they  want  in  lightne&. 

III.  The  Connougbt'JVorm  which  I  find  in  Godartius  oi  InfeBs^  defcribedby     ts^coa- 
the  Name  of  ttjfc  Elepbmt-CAt^rfiUar^  is  reported  to  be  the  only  poifonous  ^^J|"  ^ 
Animal  in  the  Kingdom  of  frek^kdu    One;  of  them  was  feni:  alive  to  me  from  Mr.mw, 
the  Country^ :  about  40  Miles  from  Dublin :  The  Gentleman  that  fcnt  it,  had  l!^olTt]l 
kept  it  above  6  Weeks  in  a  large  Box  on  a  Grafl^j  Sod,  now  and  then  giving 
it  a  frefh  S^^  and  R^gwin^t  to  eat»  befprinkling  them  with  Dew.     Some 
of  thefe  Worms  are  as  thkk  as  a  Man's  Thumb,  and  above  j  Inches 
long  ;^  and  fbme  live  fo  long,  as  to  have  fine  Hair,  thinly  difperfed  over  their 
Bodies* 

The  insenious  Getitlen^an  who  fenc  it  me  is  of  Opinion^  that  the  Animal 
is  indeed  rcrnicious,  if  eaten  by  a  Beaft.     For  firft,  the  Difeafe,  imputed  to 
this  Creature,  feldom  or  never  affe^  the  Cattle  but  in  Autumn,  and  then, 
only  this  Infeft  is  to  be  found;   Secondly  ^  it  feldom  or  never  attends  any 
Cattle  but  what  feed  in  low  marfhy  Grounds,  and  there  only  this  Animal 
frequents ;  Tbirdfyy  Cows  who  are  greedy  Feeders  by  great  Morfels  (by  rea- 
ion  of  their  Chewing  it  afterwards  in  their  Cud)  but  efpecially  Swine  that 
feed  in  low  Grounds*  are  the  only  Creatures  troubled  by  this  Worm ;  Fwirtbly^ 
the  Worm  is  very  rare,  and  fcarce  to  be  found  in  fcven  Ycars^  and  fo  likewifc      ^  ^ 
is  the  Diften^per  that  proceeds  from  it  \  being  rare  to  have  a  Beafl  afFeded 
by  it.     As  to  the  Symptoms  that  attends  its  yenomy  they  are^  fwelling  in  the 
Head,  and  (as  a  peculiar  Charafteriftick)  the  Swelling  and  Procidentia  Ani^  in- 
fomuch  that  the  Reiium  will  hang  out  above  half  a  Foot.    The  Efie^ual 
Cure  applied  to  this  Malady  in  Black  Cafflcj  is  a  Drench  of  the  Herb  Bears- 
Fool  ^  Rue^  Garlickj  Butter  and  Beeri  but  for  Swine 9  Rjtddle^  pounded  fmall 
milled 'With  Butter-Milk.  Thefe  only  are  pounded  by  Ewglifis  Hufbandmen. 
But  the  /rj/Zr,  as  they  certainly  impute  the  Malady  to  this  iife^j  fo  they  draw 
the  Remedy  therefrom :   For  they  ailerr^  that  if  a  Hole  be  boced  in  a  Tree,, 
and  this  Cseatute  ftopt  up  thereid,  £>  as  to  ftarve  and  die^  the  Leaves  and 
Bark  of  thc^  Tree»  ever  after^   infttfed  in  Water,   and  given  aa  a  Drench, 
Cures  the affe^kcd  be^ ;  and  ^veral will  repair  to fuch  a ^ret^  xoMiks  for 
a  Cure.    Anoiher  JFancy  (aiul  as  itt-grounded)  dusy  have,  that  if  a  Man  bnxfe 
YoL.  II.  E  e  e  e  e  •    this 
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this  Worm  between  his  Hahds^  and  let  thetxpMSBid  Juice  4rjrtbaton  ;  ever 
after  the  Water  he  firft  Walhes  in  the  Morning,  given  lo  the  Beaft  to  Drinks 
Cures  it.  .  .  • 

But  I  am  very  apt  to  fufpeft.  That  this  Worm  k  ho  more  Poiibn  than 
other  Caterpillars,  But  theUglinefs  of  the  Worm  (it  being  of  a  Dark,  Fuf- 
cous,  and  as  they  fay,  Poifonous  Colour)  together  with  its  krgenefs  beyond 
Common  Caterpillars,  has  wrought  fo  upon  the  fearful  and  ignorant  Vulgar 
People,  that  they  have  given  it-the  Name  oi  Venomous.  Yet  I  will  not  conceal, 
what  I  have  from  another  Gentleman  (but  with  fome  Diffidence  of  the  Ex- 
periment) he  gave  the  Juice  of  one  of  the  Worms  to  one  Dog,  which  fhewed 
no  Alteratbn  thereon,  but  another  Dog,  to  whom  he  gave  the  Skin  of  the 
Creature,  was  found  dead  three  Days  after.         i 

But  whether  his  Death  proceoded  from  the  Pbifonous  Skin,  he  could  not 
.  affert ;  for  the  J3^^ran  at  Liberty,  and  might  have  been  killed  (for  ought  as 
he  knew)  by  fome  other  Accident  \  tho*  no  external  Sign  of  any  Violence 
offered  to  him  did  appear. 

Fig.  1 8 1  AB,  is  the  Worm  lying  on  its  Belly,  long  tWo  Inches  and  half  almoft ;  r,  his 
Head;  J^,  two  Variegated  Spots^  miftaken  by  the  People  of  our  Country  for 
Eyes ;  ^,  a  fmall  Protuberance  towards  its  Tail,  from  whence  arifes  a  Part  in 
fhape  of  a  Horn,  miftaken  for  a  Sting. 

Fig.  182  Pig'  182,  Reprefents  the  Worm  reclined  almofton  his  back  \  F,  his  Mouth 
formed  like  that  of  other  Caterpillars^  )as  it  appeared  in  the  Microfcope  ;  ggg^ 
Six  fmall  Horny  Feet  or  Ckws^  three  on  eaoh  Side,  as  in  oOxtrCaterpiUars ; 
bby  Eight  PapilUj  with  which  he  fattens  hinifelf  to  what  he  goes  or  hangs 
on,  as  Childrcns  SiKkcrs  are  fattened  t6  Wet- Stones  •,  ii^  ivfo  larger  PapslU^ 
'  with  which  he  docs  both  fuck  himfelf  fafti  ahd  rhoft  commonly  there- 
with he  grafps  the  Stems  of  Grafs  and  Herbs,  to  which  he  clings  with  the 
other.  ,        \  . 

rhtrttiO'      IV.  The  Bearers  of  Fruit-Trees  are  full  ofAfperitits,  and  not  fo  (imooth 
SpHUrs?'  in  their  Bark  as  the  other  Parts  of  the  Tree.     If  after' the  Harveft,  and  any 
g'  d^^r*  ^^^^  ^'^  th^  Winter  over,  you*  look  upon  thcfe  Bearers,  through  an  ordkiary 
a37  ^  54^   Microfcope,  you.  will  find  the  Cavities  there  full  of  Eggs,  of  m  oblong  Figure, 
and  Citron-Colour^  efpecialiy  in  thofe  Years  and  Trees,  wherein  the  Qfter- 
pillars  hzvt  been  numerous:    Out  of  thefe  they  are  Hatched  in  the  Spring- 
The  Seafons  which  ufually  deftroy  them  are,    when  there  comes  early- 
Heat,  fuch  as  is  fufEcient  to  Hatch  them,  before  the  coming  forth  of  the 
Buds  and  Blofibms,  and  when  immediately  there  .Aicceeds  a  Nipping  Frofty 
Air,  which  fooa  kiUs  them.  •  '  • 
lUGiMirm^      The  Difcovery  of  this  Manner  of  their  Propagatbn,  feems  to  give  light 
twuflnfiat.  ^  ^gfg  Conjeftures,     i.  That  i  we  ought  not  to  conclude,  that  any  hifeSs 
are  Bred  of  Corruption,  and  not  Es€  Ovo ;  beciufe  we  cannot  difcem  the  par- 
ticular manner  of  their  Propagation :  For  the  difcovery  of  this  you  fee  is  by 
r';{/'     Accident,  and  not  difcemable  by  the  naked  Eye.     2.  ThdX  the  Feueale  InJkBs 
%.  IX.     (Mankinds  of  Flies  and  Butterflies  do  probably  put  their  Spaum  near  thofe 
Places  where  ^tEruca'%^  which  are  Hatched  of  them,  are  to  have  their  Food : 
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So  that  they  are  to  be  fearched  for  in  fuch  Places,  by  thofe  who  enquire 
into  the  Manner  of  their  Prapagatian.  3.  They  feem.  to  be  fixed  into  the 
Cavities  of  the  Bearer's  by  a  Gluten^  fo  as  that  Rains  do  not  wafti  them  off, 
4.  The  grcatefl:  Froftsy  it  feeirhs,  do  no  Hurt  to  the  fmall  Eggs  of  IrtfeSls  \ 
for  I  have  feen  the  Caterpillars  Hatcb^  after  moft  Cold  and  Frcfiy  JFinierSj  of 
thofe  Eggs  which  I  have  obfcrved  on  the  Bearers  all  the  IVintcr  over. 

V.  May  27.  1 67 1.  I  put  a  Glovi?'Worm  into  a  fmall  thin  Box  (fuch  as  oifirmMkKi 

Pills  are  fent  in)  between  ii  and  12  at  Night,  I  fawhcr  Shine,  through  tHe  w^,*1J" 

'  Box,  very  clearly  on  one  fide,  the  Box  Ihut ;  putting  white  Paper  in  the  Bo3(,  ^r.j.rtm- 

and  the  PTorm  into  the  Paper,  it  fhined  through  the  Paper  and  box  both.  *.   r  p.Tiy"*/** 

28.  In  the  Morning  about  8  of  the  Clock,  flie  fecmed  Dead\  and  holding 
her  in  a  very  dark  place,  I  could  perceive  but  very  little  Light,  and  that  on-' 
ly  when  (he  was  turned  upon  her  Back,  and  by  Confcq'uence  put  into  fome 

Jittle  voluntary  Motion.  After  Sun-fct  that  Night,  (he  walked  briflcly  up  and 
down  in  her  Box,  Ihining  as  clearly  as  the  Night  before;  and  that,  when 
there  was  fo  much  Day-light,  that  I  could  read  without  a  Candle. 

29.  In  the  Morning  fhe  fecmed  dead  again  \  at  Night  recovered  herfelf, 
and  Ihined  as  well  as  ever,  through  the  Box ;  and  holding  a  large  Candle 
in  my  Hand,  the  Light  of  it  did  not  fenfibly  diminifh  that  of  the  Glow- 
Worm. 

30.  10.  h.  V.  I  fetthe  Box  with  thcWorm^ia  it,  about  4  Yards  from  me, 
in  a  Window,  where  I  perceived  it  ftiine  through  the  Box,  for  almoft  an 
Hour. 

31.  4,.  b.m.  I  found  it  fhining,  and  obferved  it  in  plain  Day- Light,  for 
about  half  an  Hour,  and  then  wholly  ceafing.  At  5  in  the  Evenings  xhtlVorm 

Jhined  pretty  clear,  in  a  very  lightfome  Room  ;,  at  which  time  the  Sun  Ihined 
gloriouQy  into  the  Room.  Some  time  after  fhe  fhined  little,  having  con* 
trafted  her  Body  into  a  bending  Poflure,  the  Light  fcarcely  fo  big  as  a  great 
Pin*s  Head  :  But  upon  touching  of  her,  fhe  extended  herfelf,  walked  in  her 
Box,  and  at  firfl  extpt  fhined  as  glorioudy  as  ever. 

N.  B.  I  never  faw  her  fhine  without  fome  fenfible  Motion,  either  in  her 
Body  or  Legs ;  in  her  clearefl  Shining  fhe  extends  her  Body  a  third  part  be- 
yond its  ulual  Length ;  and,  if  my  Senfes  fail  me  not,  fhe  emits  a  fenfible 
Heat  in  her  clear  fhining. 

June  I.  Upon  feveral  Trials  of  Difftrent  Pofitions,  I  find  her  not  to  fhine  n•«.^303S• 
fometimes  when  in  Motion  :  But  I  could  never  yet  fee  her  fhine,  when  not 
in  Motion  of  fome  parj. 

June  8.  Putting  her  into  an  Urinal  oi  white  Glafs^  at  9  aCJocka^t  Night,  ' 
flie  crawled  nimbly  into  it,  and  extended  herfelf  beyond  an  ordinary  £iength| 
yet  her  fhining  was  not  fo  clear,  as  in  her  Box  when  opened.-  Putfing 
the  Urinal  into  the  JVater  for.  about  half  an  Hour,  it  .gave  a  very  d^elightfid 
Irradiation  of  thib  Water.  When  this  Light  feemed  wholly  extinSly  althcjigh 
it  was  in  Motion,  if  I  deprcfled  the  Urinal  into  the.  Water,  till  the.Pottom  ai^ 
moft  touched  the  Bottom  of  the  Bafon,  I  could  (upon  looking  in  ^  ^^(^  pf 
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the  Urinal)  fee  a  vtry  fair  Lig^ht ;  but  upon  liftinfl;  the  Glaft  out  of  the  Water, 
1  could  difccrn  very  little  Jbining.  Then  putting  her  into  her  Box,  (he  did  in 
about  a  Minute's  time  (for  I  tried  it  twice  over,  bjr  a  Watch)  almoft  ten 
times  increafe  her  former  fhining  in  the  Urinal. 

14.  The  fVarm  feemed  dead  -,  and  being  fhut  in  a  Box,  would  give  no 
Light,  though  it  was  betwixt  9  and  12  a-Clock  at  Night:  But  in  the  un- 
covered Box,  or  jn  the  Urinal,  (he  did  fhine  fiundy^  and  the  Light  was  of  a 
far  different  Colour  from  what  it  was  formerly. 

15.  I  touched  her  with  a  Needle  gently,  whereupon  (he  ftretched  out  one 
of  her  Legs,  and  by  it,  when  I  inclined  the  Pofition  of  the  Box,  (he  ftayed 
her  whole  fik)dy  from  falling.  Before  I  pricked  her,  (he  dki  give  a  little 
(hining  in  her  uncovered  Box,  but  none  through  the  Urinal :  Only  if  you 
looked  io  at  Top,  a  little  Shining  was  feen  :  Upon  pricking  her,  I  did  not 
fee  her  (hining  increafed. 

16.  I  difcerncd  alitde  Shining  only  within  her  Box:  Upon  Pridcii^  I 
could  difccrn  no  Motion  in  her  \  but  the  Scale  next  her  Tail,  was  fcn&bly 
floore  extended  a  quarter  of  an  Hour  after  I  pricked  her,  than  before. 

N.  B.  The  three  laft  Days,  (he  lay  continually  upon  her  Back,  with  her 
Legs  contracted,  except  only  the  time  mentioned  June  15^  of  my  pricking 
her.  I  am  afraid  to  conclude  her  dead,  June  16,  having  been  informed  by 
Mr.  Th.  HalUback  of  Cald-Ncwton  near  Mdton-Mawbury^  that  he  kept  a 
Glow-fVtirm  near  (ix  MoiTths  in  his  Parlour-Window,  which  would  fometimes 
fcem  dead  for  many  Days  together  (if  I  miltake  nor,  he  faid  Weeks)  aad 
afterwards  both  walk  and  (hine  again. 

7*'  F4r/>f      VL  The  Cicir:dela  Votans^  or  Flying  Glow-JVorm^  is  very  rare  in  England i 
^'S^Tkh.  yet  I  have  happened  to  catch  of  them  twice  at  Northa^  in  Hertfcrdflnu: 
7f^'%\     ^^^'  about  Midfummer  1680,  and  for  a  Fortnight  in  June  i684.    They  flew 
17  .r*  41-  about  the  Candle  as  foon  as  it  grew  dark  \  at  both  which  times,  the  Weather 
was  very  hot ;  and,  it  may  be,  it  (hines.  only  at  fuch  Seafons,  though  the^ 
Animal  be  ealie  enough  to  be  met  withd  Winged,  when  it  (hines  not,  and 
without  Wings  (hining,  which  is  the  common  Clow-worm. 
UK^.t.t.      The  Defcription  ot  it  by  Aldrovandus  agrees  very  well  with  the  Animal  :- 
oi  LiL' A-'  ®"^  ^^'^  Monfet  and  Tbo.  BartboBn  are  miftaken,  in  allowing  the  Male  only 
amaBttin.    CO  bave  Wings,    The  contrary  was  known  to  Julius  ScaUger:   And  I  ©nee 
.ft^o*  caught  the  Male  and  Female  coupled,  and  could  obferve  no  difference  be* 
twecn  them,  except  in  Size  (the  Female  being  a  little  the  larger)  (or  diey* 
both.ihined.  alike.     Its  light  was  very  Vivid,  To  as  to  be  feen  plainly  when  a 
Candle  was  in  the  Room  \   but  the  Vibrations  thereof  were  uneq^,  and 
tfie  Colour  greeni(h,  like  th^  of  the  Creepii^  Glow-Worm.    The  Luminous 
P^nt  was.too  fmatl  Specks  on  the  under-fide  of  the  Tail,  at  its  Eiid%    The 
Shiiiine  contk^ued  for  a  little  while  after  the  ^ail  was  cut  ofl^  tho'*  it  (en- 
fibly  decayed,  till  at  la(t  it  went  quite  out.     PolTihly,  the  Uie  of  this- 
Light  is,  to  he  a  Landiorn  xb  the  Infeft  ia  catchir^  its  Prdy  s,  and  tQ  &^ 
its  Murfr  by^  lA  the  Night :  Whi<:h.is  made  probable,,  by  the  Fo(itioiL0f  it 
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on  the  upper  Part  of  the- Tail ;  fo  that  by  bending  the  fame  downward  (as 
I,  always  obferved  it  to  do)  it  gives  a  Light  forward  upon  the  Prey  or  Ob- 
jeds,  the  Luminous  Rays,  in  the  mean  tinie,  not  being  at  all  incommodious 
to  its  Sight,  as  they  would  have  been,  if  this  Torch  had  been  Carried  before 
iti  The  Conjefturc  is  alfo  favoured  by  the  placing  of  the  Eyes,  which  are 
on  the  under  Part  of  the  Head,  not  on  the  Top,  I  obferved  alfo,  that  it 
could,  and  did,  by  fome  Contrivance^  cover  its  Light,  and  make  a  kind  of 
Dark  Lanthorn. 

P^'  ^83.  Shews  the  Infeft  upon  its  Feet,  with  the  Back  upwards  ;  where  F/^.183. 
it  appears  to  be  of  the  Beeik-kmd.     It  is  of  a  dark-brown  Colour,  unpo- 
lifli'd ;  When  the  Cafe-Wings  are  open*d,  it  extends  two  very  large  Mem- 
branous Wings,  fiftenM  to  the  upper  part  of  the  Thorax.    Its  Head  is  co* 
▼er'd^  as  it  were,  with  a  Shield,  or  broad-brimm*d  Hat. 

Fig.  184.  Reprefents  it  laid  on  the  Back,  to  fhew  the  two  Eyes  under  jR^^.  184. 
die  &oad  Covcftng.  They  are  black,  and  very  large,  making  almoft  the 
whole  Head  %  there  being  little  elfc  to  be  feen.  Thefe  arc  moveable,  fo  that 
the  Animal  can  thruft  them  forward  to  the  Edge  of  its  Hat.  From  between* 
thefe,  arc  difcovered  two  Hairy  Feelers,  or  perhaps  Brulhes  to  cleanfe  the 
Eyes.  Between  thefc  Eyes  and  the  Thorax  lies  the  Mouth.  On  the  Thorax. 
are  fix  Legs,  almoft  all  of  a  length.  The  Tail  is  made  of  fevcn  ftielly  Rings  j 
at  the  laft  of  which  are  vifible,  two  Ihining  Points. 

Fig.  185.  Shews  the  Infe£t  on  its  Back,  as  it  was  feen-  througjh  a  M\-  Fig.iZg^: 
crofcope  when  dead  j  where  A  A  reprefents  the  two  long  Horns,  Feelers 
or  Bruflies,  confifting  of  ten  Roundilh  Joints,  befides  the  firft,  which  is 
as  long  as  Two  of  the  reft :  They  are  all  Hairy,  and  like  thofe  of  fomc 
Butterflies ;  for  all  have  them  not.  B  B  The  broad  Covering,  or  Hat,. 
ever  the  Head,  which  (hewed  of  a  Speckled  Brown,  and  Yellowifh  Co* 
bur,  like  Tortoife^Ihell.  C  C  The  Two  Eyes  composed  of  Innumerable 
imall  GlaiTy  Hemifpheres  in  Rows  ;  as  hath  been  obferv'd  by  the  ingenious^ 
Mr.  Hook^  in  his  Mcrograpfy^  to  be  the  Make  of  the  Infedfc's  Eyes,,  fo  to  fup- 
ply  tiic  Defc6l  of  Motion  in  their  Eyes,  by  the  Number  of  Pupilta'^.  I  have 
feen  thefe  Spherical  Bodies  in  the  Eyes  of  fome  Butterflies,,  fet  in  Circles,, 
not  in  Rows,,  with  long.  Hairs  growing  out  of  each  fpace,.  left  by  the  Con- 
nexion of  the  Hemifpheres.  DD IXDD  R  The  Legs,  of  a.SbeUy,Make  like 
LobJUrs^  and  fo  Joinoed.  As  well  in  this  as  other  Flies,  they  are  covered 
with  many  ftiff  Hairs,  though  not  fo  full  as  thofe  of  the  Blue  Fly,  Figured 
by  Mr.  H^ok.  Tlie  Mechanifm  of  the  Feet,  as  I  take  it,. arc  much  the  fame ;  J2*^**» 
only  what  is  there  called  ih^PatUnSr  were  here  wanting  (if  not  broken  ofF, 
as  I  believe  they  wcce  not),  and  their.  Ufe  fupplied  by  the  Gibbous  Part,, 
reprefented  by  d dd.  The  Talons  tetee  e  of  the  Feet  were  ihining,, 
and  yerji  ({laiprpoiBted.  The  Le^  were  of  Two  kmg.  Joints,  and  the 
Feet  of  Fou«  mor^^  befide9^  that  which  was  armed  with  the  Tatons.  Tliefe 
leem^d  to  be  Jointed  one  into  another,,  and  were  all  thick  befet  with  Mair>^ 
or  BrilUes..  £:the  "Diarxui  o£  but  one  Shell,  of  a.  golilh'd  Cogget-Colour,, 
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.ftuck  fuH.  of  Tapering  Briftles,  a  fmall  Dent  being  difeemable  in  the  Shell 
wherein  each  grew,  F,  the  Tail,  confifling  of  7  Rings  of  the  fame  brownifh 
Colour ;  without  Hairs,  except  on  their  Edges,  which  were  fct  with  them 
like  a  thin  Fringe,  as  the  Tails  of  Lobjlers^  &?r.  are.  Thefe  Rings  were  of 
an  unequal  fhining  Shell- Colour.  //,  The  Back  or  upper  Part,  of  two  or 
three  Rings  of  the  Tail,  turned  up  to  fliew  the  Work  of  the  Shell  on  that 
fide.  On  the  Infide  of  the  laft  of  thefe  was  the  Light  placed,  though  there 
was  now  nothing  to  be  feen,  except  that  Part  being  a  little  lighter  coloured 
than  the  reft  of  the  Tail.  GGGj  the  membranous  Wings,  in  every  particu- 
lar like  thofe  of  the  Blue  Fly,  with  Hairs  upon  the  Veins,  or  Quilly  Parts. 
H  Hi  the  Infide  of  the  Cafe-Wings,  which  were  Hairy,  poinung  ail  down- 
ward i  the  Outfide  of  thefe  Cafes  is  alfo  very  Briftly. 

^^^M       VII.  In  the  Harveft-time,  xdGS^  the  Sicknefs  then  raging  at  Cambridgt^ 
%p^X\.    at  Bajfenbourn  in  Cambridgejhtre  there  were  Millions  of  Maggots  on  the  Corn- 
J-^*''  "•  ^  Lands  -,  and  in  their  Bams  too,  the  Floor  would  be  cover'd  with  them  that 
*  ^^^'  fell  from  the  Carts.     The  Maggots  were  about  half  an  Inch  long,  no  thicker 
than  a  Pidgeon's  Feather,  of  a  white  Colour,  fomewhat  Ihaded  with  an  Ifabel- 
Jay  or  faint  yellowifli  Stripes,  the  length  of  the  Worm  ;  they  had  14  Feet,  af- 
ter the  manner  of  many  Caterpillars,  and  I  was  almoft  confident,  would  have 
produced  fome  fort  of  Motb.    I  took  up  about  a  Score  of  them,  and  put 
them  into  a  Box  ;  but  they  immediately  offended  me  with  an  ungratcfiil  and 
ftrong  Sdnk,  which  yet  is  not  ufual  to  the  Caterpillar-kind.     After  two  Days, 
I  rid  myfelf  of  them  ;  and  only  obferv*d,  that  the  Excrements  which  they 
voided,  were  little  hard  Pellets  of  pure  white  Flour,  like  that  of  Barley. 

Swarms  ^  VIII.  Some  few  Years  fince  there  was  fuch  a  Swarm  of  a  certain  fort  of 
m/Ai^v^f  Infedls  in  New-England^  that  for  the  fpace  of  two  hundred  Miles  they  p^on- ' 
Tsfeeli  in  '  cd  and  deftroy'd  all  the  Trees  of  the  Country,  there  being  found  innumera- 
N.^gUnd,  y^  jj^^j^  jj^j^j  jj^  ^jjg  Ground,  out  of  which  thofe  Infeds  broke  forth  in 
/.  137-       the  form  of  Maggots,  which  turned  into  Flies  that  had  a  kind  of  Tail, 

or  Sting,   which  they  ftuck  into  the  Tree,   and  thereby  EnvenomM  and 

kiU'dit. 

Tfcuwh,      IX.  The  Libella  is  a  Flying  Infeft,  called  in  France^  Demoifelkj  ftom  the 

%nn^^'  Variety  of  its  Colours,  Tranfparency  of  its  Wings,  and  its  ftately  Flight. 

p.6)l\    ^'  They  alfo  call  it  Pearle^  from  the  Figure  of  its  Head,  or  rather  from  the 

Roundnefs  and  Colour  of  its  Eyes.     It  is  divided  from  fpace  to  fpace  into 

Rings,  by  means  of  which  it  compofes  Angles  with  its  Body,  whofe  Lines  it. 

can  make  longer  or  (horter,  as  it  finds  occafion. 

Thefe  different  Sections  ferve  to  the  Motion  of  this  Infefl:,  as  we  know 
th^  Tail  doth  in  Birds  ;  and  as  they  are  Lengthened  or  Contra6bd,  they 
carry  themfelvcs  according  to  their  various  Inclinations,  the  Pomt  or 
Center  being  fixed  between  their  Wings.    Ail  Modern  Naturalifts  know, 
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the  gieatcc  fort  of  ZiiWKr  are  generated  under  Water,  wrapt  up  in  a  Mem- 
brane, which  at  length  diKTolves,  and  turns  to  nothing. 

When  the  young  Uhella  is  ready  to  qilit  iti  Cafe,  it  dilates  its  Belly,  that 
the  Water  may  enter  in  at  the  Anus  upon  the  Inteftines\  then  it  compreflcs 
itfclf  to  circulate  the  Water,  which  it  expels,  and  Ihoots  out  a  great  way. 
It  receives  more  Water  into  its  IntefiiniS^  and  ejeds  it  after  the  fame  manner. 
It  continues  this  Aftion  with  great  Force  for  fome  time,  and  makes  the  Wa- 
ter circulate  in  the  Veffel. 

To  fatisfy  myfeif  that  it  took  the  Water  in  at  the  Anus^  and  not  at  the 
Mouth,  I  put  a  Uhella  upon  my  Finger,  which  I  held  faft  by  the  Legs ;  I 
dipt  it  under  Water  with  its  Head  downwards,  thtAnus  being  even  with  the- 
Water,  fo  that  it  might  get  into  the  Inteftines,  which  it  caft  out  a  good  way. 
I  drew  my  Finger  a  littk  further  out,  fo  that  the  Water  could  not  enter  at 
the  Jnus  5  and  the  Fly  continued  its  Motion,  but  ejefted  no  Water.  My 
Opinion  is,  fhe  does  tills,  in  order  to  cleanfe  herfelf  from  all  Excrements  in 
that  Element,  where  Ihe  leaves  her  old  Robes,  to  appear  in  a  more  glorious 
and  new  Form  in  the  open  Air. 

There  are  a  great  Number  of  fmall  Veflels  which  clofely  unite  the  Body 
of  the  Lihella  to  its  Cafe :  It  is  neceflary  that  thefe  be  dry,  that  they  may 
the  fooner  break  when  it  makes- its  Efforts  to  get  out  of  its  Cafe,  which 
cannot  come  to  pafs  as  long  as  there  is  any  Aliment  in  the  Inteftine  to  afford 
Nouriftiment  to  the  Cafe,  and  its  Strings.  And  perhaps  this  is  the  Reafon, 
why  no  Infefts  WiM  take  any  Food,  when  they  arc  going  to  change  their* 
Forms  :  And  if  they  do  not  cleanfe  themfelves,  as  the  Libella^s  do,  yet  they> 
ftay  a  great  while  longer;  before  they  change,  without  any  Aliment  •,  the  ' 
Libella  is  no  longer  than  half  a  Day  in  quitting  its  Cafe,  and  taking  itst 
Flight. 

To  know  the  Caufc  of  its  exceeding  fwift  and  whirling  Motion,  we  muft* 
cut  the  Skin  of  the  Libella^  'whkrh  is  very  fine,  all  along  the  Back,  and  be' 
fore  to  bear  the  Point  of  the  Scizzars  upwards,  left  we  cut  the  Interiour 
Parts.  We  nnift  alfo  draw  the  Skin  to  the  Right  and  Left  Hand,  and  fix- 
it  with  Pins  upon  a  Table,  that  we  may  difcover  the  16  Mufcles,  which  lie 
between  the  Wings  and'  Legs  (Eight  on  each  fide)  of  the  Thicknefs,.  Length,  . .  '  ;* 
Colour,  and  almoft  Figure  or  Shape  of  a  Grain*  of  Barley,  contiguous  to  "^^ 

one  another,  and  without  Adheience*    We  may  obferve,  that  each  Mufcle      *  '   \ 
is  compofed  of  many  Flefhy  Fibres,  which  do  not  feem  to  be  joined  together^  '  '  '^ 

but  terminate  round  at  tht  Ends  of  the  Mufcle,  where  they-  compofe 
a  common  Tendon  •,  fo  that  one  might  difcern  any  of  thefe  Fibres  to  be  a 
fmall  Mufcle,  of  which  the  Chief  is  compofed.  The  Ufe  of  thefe 'Mufcles^ 
feem  to  me  very  partkular :  For  the  fame  Mufcles  which  flutter  the  Wings; 
ferve  alfo  to  ftir  the  Legs.  The  -Upper  Tendons  of  the  Mufcles  enter  intd 
the  Wings,  I  believe  the  fame  which  the  Fibres  compofe ;  and  the  lower  en-» 
ter  a  good  way  into  the  Legs;  yet  the  contrary  Motions  of  thefe  Organs  arc 
not  at  all  hindec^d  $  i^x  as  long  2&  the  Wings  play,  the  Feet  lie  fiill,  and 
ferve  for  a  Prop  to  the  Mufdea  which  ftir.  the  Wings  ^.  and  when  the  Feet  arc 
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in  A£HoKi,  the  Wiogs  ^re  quiets  and  in  their  Turn  fcrve  to  iupport  the 
Tendons  which  dlrctt  the  Feet. 

The  Eyes  are  like  two  ohloig  thick  Pearlst  which  begin  at  the  Fore- 
part of  the  Head,  and  end  in  the  Hinder-part  i  their  outward  Membrane  is 
dry,  thin,  tranfparent,  md  aidofes  a  fn>aU  Ibft  BaH,  filled  with  a  very 
black  Liquor }  two  fmall  Canals  fili'd  with  Air,  enter  inco  each  of  chefe 
Eyc$,  and  run  along  to  (he  great  Channel,  alfo  fumilhed  with  Air ;  which 
accompanies  the  Intejtine  from  the  Head  to  the  Tail.  This  Stru&ure  made 
me  think,  that  the  LibiUa  OQukI  derive  the  Air  contained  m  thefe  Canals  in- 
to the  Eyes,  to  give  it  a  greater  Convexity  to  behold  Objects  that  are  very 
near :  And  on  the  contrary,  the  Air  is  lorced  out  of  the  Eyes  again,  to 
flatten  them,  when  they  look  at  remote  Obje£U«  And  my  Conjefture  ia  not 
altogether  frivolous  \  for  having  bk)wn  into  the  thick  Canals,  which  are  a- 
bout  the  middle  of  the  Body,  the  Eyes  became  confiderably  tumified  4  a&d 
by  letting  the  Air  return,  they  became  flat  ag^in.  If  we  leave  a  LiMla 
dead  for  ibme  Day^,  the  inward  Parts  will  putrify,  and  come  to  nothing : 
But  thefe  Canals  will  remain  entire,  and  as  folid  and  firm  as  they  were  be- 
fore. 

o/^ffMM.      X.  ^Vhether  there  be  any  Spontaneous,  or  Anomalous  Generation  of  A- 

?M»  ^Sir.  nimals)  as  hath  been  the  conftant  Opinion  of  Naturalifis  heretofore,  I  tlttok^ 

p^ImH^  there  i9  good  Rcafon  to  queftion.    It  iS^ems  to  me  at  prefent  moft  prohdbfc^ 

that  there  is  no  fuch  things  but  that  even  all  InJiBi  are  the  natural  Ifliie  g^ 

Parents  of  the  fame  Speciea  with  themielves. 

Gencr.  (Sfi*      Jfr.  RiM  hath  gpne  a  good  way  in  proving  this  \  having  clear^  the  Point 

^^'^*       .concerning  Geqeration  w  Matrn^  PutriM*    But  ftiU  there  ren^ain  two  great 

Difficulties :  The  Firft  is,  to  give  an  Account  of  the  Production  of  li^tBi^ 

bred  in  the  By^Frutts  and  Excrefcences  of  VtgetahUs^  which  the  fwl  Rtii 

doubts  not  to  afcribe  to  the  Vegetative  Soul  ex  the  Plant  that  yields  thoie 

Excrefcences :  But  for  thip  I  refer  you  to  Mr,  Lifter.    The  Second  is,  to  rcn- 

ider  an  Account  of  Infills  bred  in  the  Bodies  of  other  Ammals. 

J^*/     XI,  I.  M,  Vemejf^  a  French  Apothecary  at  MsntpeU^^  having  defcribed 

Vk,0ndibi  the  GviJn  Qi  K^mes  to  be  an  Excrefence  growing  upoa  Wood,  and  ohm  up- 

m^ih'h  ^  ^  Leaves  of  a  Shrubs  plentiful  in  La^gjfedficky  and  gathered  in  the  End 

uvaity,  of  May 9  and  the  Begiomng  of  JuHCy  full  of  a  red  Juices  fubjoins  two  UfesL 

•.ao./.  j6t.  ^j^jj  j^u  Qjai0  jjaj;^  •  ^  gne  for  Medicine,  the  other  for  dying  of  Wool. 

For  the  lattet  Ufe^  they  take  the  Grain  of  Kermesj  when  ripe,  and  fpread 

JK  upon  Lneo ;.  and  at  firft,  whilft  it  abounds  moft  in  Moifture,  'tb  turned 

(wiee  or  dtrice  a.Day»  to  prevent  itaJHkating;  and  when  there  appears  led 

Powder  amongtf:  it,  tkey  ttpaait  it,  paffing  it  thro^'  a  Scarce  1  W  tbcn  a- 

jpain,  they  fpread  abroad  the  Graia  upon  the  Lancia  until  there  be  perceived 

ttttt&me  BedKis  of  the  Pofwder ;  and  at  the  end,  this  led  Powder  appean 

4bout»  andon,  the  Surface  of  die  Grain^  whkbiisJUU&a  be  failed  th»k^ 

iStarcci  liKitjaidaiiQinore* 
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In  the  Beginning,  when  the  fmall  red  Grains  are  fcen  to  move,  as  they 
will  do,  they  are  fprinklM  over  with  ftrong  Vinegar,  and  rubb'd  between 
ones  Hand.  If  this  red  Powder  ihould  be  let  alone,  without  pouring  Vinegar, 
or  fome  other  acid  Liquor  upon  it,  out  of  every  Grun  there  would  be  formed 
a  little  Fly,  which  would  fkip  and  fly  up  and  down  for  a  Day  or  two,  and 
at  laft  changing  its  Colour,  fall  down  quite  dead,  dejmvM  of  all  the  Bitter- 
nefs,  the  Grain,  whence  they  are  generated,  had  before. 

The  Grain  being  altogether  emptied  of  its  Pulp  or  red  Powder,  *tis  wa(h*d 
in  Wine,  and  then  exposM  to  the  Sun ;  being  well  dried,  *tis  rubb*d  in  a 
Sack  to  render  it  bright,  and  then  'tis  put  up  in  fmall  Sacks,  putting  in  the 
midft,  according  to  the  Quantity  the  Grain  has  afforded,  lo  or  12  Pounds 
(for  a  Quintal)  of  the  Duft,  which  is  the  red  Powder,  that  came  out  of  it. 
And  accordingly,  as  the  Grain  affords  more  or  lefs  of  the  faid  Powder,  Dyers 
buy  more  or  iefs  of  it. 

*Tis  to  be  noted,  that  the  firft  red  Powder  which  appears,  iffues  out  of  the 
Hole  of  the  Grain,  that  is  on  the  fide,  where  the  Grain  adhered  to  the  Plant, 
and  that  that,  which  about  the  end  appears  (ticking  on  the  Grain,  hath  been 
alive  in  the  Hulk,  having  pierc'd  its  Cover  -,  tho'  the  Hole  whence  it  com- 
monly iffues,  remains  clofe,  as  to  the  Eye, 

2.  Some  Years  ago,  I  gathered  off  our  Englijh  Oak^  round  Worm-Hu{ks,   nehfia^ 
very  like  Kermes-Btnies  ;  and  I  have  often  obfcrv'd  on  Plumb-Trtt^  and  ^^tlh^, 
Cberry-TrtcSy  alfo  on  the  Vine  and  Cberry-Laurely    certain  PaielU  or  Aat^.^'-^.^ 
Huflcs,-  containing  Worms,  which  (or  at  leaft  the  Hufks)  will  (trike  a  Car-  ^/»?65?«!'. 
nation  Wii\i  Ly  znA  Stand.     In  May  iSyi^  I  obferved  the  fame  PatelU^  or7a•^*»77• 
Hufks,  indifferently  on  Vine-Branches,  Cherry-Laurel,  Rofe-Bulhes,  Plumb-' 
Trees,  and  the  Cherry-Tree.    The  Figure  of  the  Hufk  is  round,  fave  where 
it  cleaved  to  the  Branch ;  for  bignefs,  fomewhat  more  than  half  a  Gray- Pea : 
Thcfe,  I  fay,  cleave  to  their  Branches,  z^  Patella  do  to  Rocks  ;  for  Colour, 
they  are  of  a  very  dark  Chefnut,.  extremely  fmooth,  and  fhining  Membrane- 
like,     They  adhere  moft  commonly  to  the  under-fide  of  a  Branch  or  Twigi 
and  fo  are  beft  fecured  againft  the  Injuries  of  the  Weather,  as  too  much  Sun 
and  Rain.    They  are  well  faften'd  to  the  Branches  fingle,  and  fometimes  ma- 
ny in  Company.    They  arc  feldom  found  without  Vermin,  as  Pi/mires,  &?f . 
which  I  gucfs,  pierce  them,  and  prey  upon  them.     If  you  cut  off  dextroufly 
the  top  of  the  Hulk  with  a  Razor,  you'll  find  fometimes  5  or  more  fmall  white 
Ma^ots,  of  the  ff^ajp  or  -B^^-kind  •,  that  is,  (harp  at  both  Ends.     If  when 
you  have  cleared  the  Hufk,  you  rub  the  empty  Membrane  upon  white  Paper, 
it  will  freely  and  copioufly  tinge  the  Paper  with  a  beautiful  Purple,  or  Murrey. 

yan.  10, 167 1, 1  found  fevcral  of  thefe  Patella  Kenniformes  hatch'd  in  a  Box,  n.7i.p,iige. 
where  I  had  purpofcly  put  them  5  they  prove  a  fort  of  Bees  :  But  certainly,  "-76.^.2294. 
the  leaft  that  ever  I  yet  faw  of  that  Tribe,  as  not  much  exceeding  in  their 
whole  Bulk  the  half  of  a  Kfmire.  They  are  very  compaft  and  thick  for  the 
Bignefs,  of  a  Coal-black  Colour.  There  is  a  remarkable  Spot  on  their  Backs, 
white,  or  Straw-colour,  large  and  round.  The  upper  part  of  their  Wings  are 
ihaded,  or  dark-fpotted,  the  undermoft  Pair  ate  clear.  We  may  entitle 
them,  according  to  our  Cuftom,  ApecuU  Nigra,  macula  fupet^  Humeros  fubfla- 
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lyefrmu  injtgniu^  e  pateUU  fioe  Favis  menAranaciii,  vers  Kernes^  JlmBim^ 
fuaque  ittdm  purpura  tingentibuSy  Cerafi  aut^  Rofie  akarumvc  Jrbonm  Firps 
adtextis^  exclujfa. 
It  is  to  be  further  obfervcd, 

1.  That  thofe  that  look  the  blacked,  yield  the  deepeft  and  beft  Par- 
pie. 

2.  That  as  the  Bees  come  to  Maturity,  the  Dye  fecms  to  be  fpent,  and 
the  Hufks  grow  dry. 

3.  That  the  young  ones  make  their  Way  out  at  feveral  fmall  Holes,  that 
Hole  in  fome  of  the  Sho^Kermes^  bemg  accidental  only,  and  ever  on  tho 
bottom-part  cleaving  to  the  Branch,  and  the  Time  of  gathering  them  for 
O,  lour,  is,  without  doubt,  before  they  are  pierced,  and  whilft  the  Animal  is 
yet  in  Vtrmculo^  and  confequently  the  Hufk  entire. 

We  compared  thcfe  Purple  Ksrmes  with  the  Scarlet  Kermes  or  Grains  ofthc 
Shops,  and  found  them  in  every  Point  to  agree,  fave  in  the  Colour  of  their 
Juices ;  and  particularly  (finding  in  fome  Parcels  of  the  Shops  many  jtt 
flicking  to  little  Twigs  of  the  Hex)  we  confidently  affirm,  that  thole,  as 
well  as  ours,  are  only  contiguous  to  the  i?ifx-Branches,  and  are  not  Excoe- 
fcences  of  the  Tree,  much  lefs.  Fruit  or  Berries,  by  which  abufive  Names 
they  have  been  too  long  known  •,  but  that  they  are  the  Artifice  and  iblc 
Work  of  the  Mother-Bee,  in  order  to  the  more  convenient  Hivii^  aod 
Nourifliment  of  her  Young. 

Thefe  things  alfo  are  certain,  viz. 

I.  That  we  have  feen  the  very  Gum  of  the  Apncock  and  Cberry-hmfir 
Trees  tranfudated,  at  leaft,  ftanding  in  a  Chryftal  Drop,  upon  fome,  though 
very  rarely,  of  the  Tops  of  thcfe  Ksrms. 

2*  That  they  change  Colour,  from  a  Yellow  to  a  dark  Brown,  and  that  thef 
fcem  to  be  diftended,  and  to  wax  greater,  and  from  foft  to  become  brittk 

3.  That  they  are  filled  with  a  fort  of  Afi/^j,  concerning  which  I  am  pictij 
well  affured  by  my  own,  and  alfo  by  Dr.  Johnson  oi  Pomfref^  more  accurate 
Mcrofcapical  Obfervations. 

4.  That  the  Bee-Grubs  actually  feed  on  MUs  5  there  being.no  other  Food 
for  them. 

5.  That  there  are  other  Species  of  Sees  or  fFafps^  befides  thofe  by  mc  de- 
fcribed,  which  are  fometimes  found  to  make  thefe  Mites  their  Food,  Dr, 
Jobnfm  having  opened  one  Hufk,  with  only  one  large  Maggot  m  it. 

6.  That  there  are  probably  different  forts  of  Mites  in  thefe  Huiks  making 
poflibly  difierent  Species  of  Kermes :  For  fome  I  have  found  to  hold  Camatiaih 
coloured  ABtes  enclofed  in  a  fine  white  Cotton,  the  whole  Hulk  ftaning  from 
the  Twig,  ihrivelling  up,  and  ferving  only  for  a  Cap  or  Cover  to  that  Com- 
pany of  Mites.  Other  Mites  I  have  feen  white,  and,  which  is  moft  uiual,  the 
Hufics  continuing  entire,  and  not  coming  away  from  the  Twig  they  adhere  to, 
and  but  i^ttle  Cotton  at  the  bottom. 

7.  That  the  fhriveird  Cap,  to  be  found  upon  the  Mites  enclofed  b  the 
Cotton,  as  alfo  the  whole  Hufk  itfelf>  if  taken  early  in  Jpril^  while  ibtt, 
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will  (dried  ia  the  Suit)  ihiinjc  into  the  very  Figure  of  Cacbineeh  Whence 
we  guefe,  that  Cociineel  may  he  a  Ibrt  of  Kermes^  taken  thus  early*  and  Sun- 
dried. 

I  conceive,  that  the  fmall  Scarlet-Powder,  mentioned  by  Mr.  Verney^  is  to 
be  underftood  of  thofe  Mites,  and  that  they  are  to  be  diftinguilh'd  from  the 
Bee-Grubs,  which  are  changed  into  the  Skipping  Fly ;  that  is,  the  Bce^  for 
Kind  at  leail,  here  defcrib'd  by  us. 

XII.  I.  The  Account  I  have  given  of  the  Purple  Kermes^  both  gives  a  ohfifvati^t 
clear  Light  to  the  Difcovery  of  the  Nature  of  the  Scarlet  Kermes,  a  Thing  ^J^^^tt 
wholly  unknown  to  the  Ancients  ;  and  alfo,  is  an  evident  Inftance,  that  fome  «*^  H^f 
Things  confidently  believed  Vegetable  Excrcfcences,  are  no  fuch  matter  jfA^^'^iJr. 
but  Artificial  Things,  meerly  contiguous  to  the  Plant,  and  which  have  no  ^-  ^*^^'  ^ 
jQther  relation  to  it,  than  the  Patella  Shell-Fifh  to  the  Rock  it  cleaves  to.         "-75  p-"5 

2.  Generally,  Infeils  Eggs  laid  upon  the  Leaves  of  Plants,  their  refpeftive  n76.piai84 
Worms  feeding  on  them,  do  not  occafion,  or  raiie  Excrefcences. 

Thus,  for  Example,  the  Eggs  of  the  common  Red  Butterfly^  laid  upon  the  a.77P-3o«3 
Nettle^  are  thereon  hatched,  without  bliftering  the  Plant  into  an  Excrefcence  -, 
and  the  ftifF-haired,  or  prickly  Caterpillars,  hatched  from  thefe  Eggs,  feed 
42pon  the  Leaves,  without  any  HI  Impreffion,  Puncfture,  or  Prejudice,  fave 
xbat  they,  make  clean  Work,  and  eat  all  before  them. 

3.  Some  Infeil'Eggs  laid  upon  the  Leaves,  or  other  Part  of  Plants,  do  as 
foon  as  hatch'd,  pierce  and  enter  within  the  Plant  to  feed.  I  had  a  convin- 
cing  Inftance  to  the  Truth  of  this  Propofition. 

May  22,  1 67 1,  When  I  obferved  on  the  Back  orUnder-fide  of  the  Leaves 
of  Jtriplex  OUda,  certain  fmall  Milk-white  oblong  Eggs  ;  on  fome  Leaves 
4,  on  others  fewer,  or  more.  Thefe  Eggs  were  on  fome  Plants  yet  unhatch'd, 
.but  on  many  of  the  fame  JPJants  I  found  the  Egg-lhells  or  Skins  yet  adhe- 
ring to  the  Leaves,  and  the  little  Maggots  already  enter'd,  through  I  know 
not  what  invifible  Holes,  within  .the  two  Membranes  of  the  Leaf,  and  feed- 
ing on  the  inward  Pulp  or  Subftance  of  the  Leaf ;  in  other  Leaves  of  that 
Plant  I  found  thofe  Maggots  grown  very  great,  and  yet  the  two  Membranes, 
that  is,  the  uppermoft  and  undermoft  Skin  of  the*  Leaf  entire,  but  raifed  and 
hollow  like  a  Bladder.  Note,  i.  That  thofe  Maggots  were  of  a  Conick 
Shape.  2.  That  in  July  they  fhrunk  into  Fly  Chry faiths,  and  accordingly 
.came  to  Perfeftion :  And  to  this  unobvious  way  of  Feeding  we  think  we  may 
refer  all  Worm-eaten  Fruits,  Woods,  &c. 

4.  fVorins  feeding  within  fome  of  the  Parts  of  fome  Plants,  do  caufe  Ex- 
crefcences. Thus  the  Heads  or  Seed-Vejfels  of  Papaver,  Spart.  Sylv.  Emat. 
.&c.  .are  disfigured  for  having  Worms  in  them,  and  grow  thrice  as  big  as  the 
not  feifed  ones.  This  is  alfo  plain  in  the  Excrefcences  of  Pfeudo-feucrium 
^nd  Barbarea. 

5.  The  Subftance  or  Fibrous  Part  of  many  vegetable  Excrefcences  feems 
not  to  be  the  Food  of  the  fFonns  found  in  them  j  that  is,  the  Worms  in  thofe 
vegetable  Excrefcences  whi(;h  produce  Ichneutnons;  (to  which  kind  of  Infe£l 
we  would  limit  this  Propofition)  dp  not  feem  to  devour  tlie  Subftance  or 
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Fibrous  Part  of  them,  as  other  Worms  eat  the  Kaneb  of  Nuts,  6ff.  But 
whatever  their  manner  of  Feeding  is  (and  we  doubt  not  but  they  arc  nou- 
rilh'd  in  and  upon  fome  part  of  thtm)  the  Vegetable  Excrcfccnces  ftill  migh- 
tily increafe  in  Bulk,  and  rife  as  the  Worms  feed.  And  it  is  obfcrvable  (to 
Vide  infra,  endcavour  a  Solution)  that  fome  of  the  Ichneumons  deHght  to  feed  on  a  Li- 
*'^^  '  quid  Matter,  as  the  Eggs  of  Spiders,  and  the  Juices,  if  not  Eggs,  within  the 
Bodies  of  Caterpillars  and  Maggots.  Whence  we  conjefturc,  that  thofe  of  the 
fame  Genus  to  be  found  in  Vegetable  Excrefcences^  may  in  like  manner  fuck 
in  the  Juices  of  the  equivalent  Parts  of  Vegetables.  And  this  the  dry  and 
fpongy  Texture  of  fome  of  thofe  kind  of  Excrefcences  feem  to  evince.  For 
if  you  cut  in  pieces  a  Wild  Poppy-Hi^izA^  for  Example  (or  the  great  and  foft 
Balls  of  the  Oak)  you  will  find  in  thofe  Partitions,  wherein  thefe  Worms  are 
lodged,  nothing  but  a  pithy  Subftance,  like  that  oiToung  Elder  \  and  if  there 
chance  to  be  any  Cells  yet  unfeiz'd,  which  I  have  fometimcs  obferv'd,  the 
Seeds  therein  will  be  found  yet  entire  and  ripe  j  whence  *tis  very  prob^le, 
that  they  feed  upon,  and  fuck  in  by  little  and  little,  the  yet  liquid  Pulp  of 
the  tender  Seeds,  and  leave  the  Subftance,  or  Fibrous  Part,  to  be  expanded 
into  an  Excrefcence. 

B^\^Mr      ^^^^'  ^^  ^^^^  AleppO'GallSy  which  the  Infers  had  not  eat  their  Way  out 

B«!  AUcn^*  of,  I  found  a  fort  of  Bee  refembling  the  fmall  fort  of  our  wild  Bees ;  they  have 

«'«45'A37S.  long  Wings,  a  deep  Belly,  and  on  the  Back,  near  the  Commifure  to  the 

Body,  it  is  of  a  greenijh  Blacky  the  reft  reddifh,  near  a  Cinnamon-Colour. 

Thefe  Galls  are  very  gummy,  and  the  Cavity  round  them  was  fo  extreme* 
ly  gummy,  that  not  the  leaft  Room  or  Entrance  of  it  appeared,  tho*  the  Bee 
was  beginning  to  making  its  way  out.  Some  of  the  Galls  had  a  Stem  to  them, 
and  may  give  fome  Light  to  the  Reafon  of  Life,  that  the  Atmofpherical  Air 
is  not  neceflary  to  the  Effence,  before  the  Organs  of  the  Body  are  employed  5 
but  that  that  is  maintaiii'd  by  a  fubtler  Air,  that  pervades  more  minute  Pores, 
as  it  is  conveyed  to  Fi(h  through  the  Water. 

I  have  alfo  found  in  the  greyer  fort  of  Gallj  not  fo  rich  in  Gum,  a  fmall 
Ichneumon  of  a  bright  Green. 

Ichneumon-      XIV.  I .  As  I  remember,  Mr.  Lifter^s  Opinion  is,  that  the  Mufc^  IdmeU" 
j^'*';„er"^«»e?»w  lay  their  Eggs  in  the  Bodies  of  Caterpillars  ;  which  I  look  upon  as  very 
laying  tbtir  ingcnious  and  true.  Thefe  Ichneumones  have  all  four  Wings,  Antenn^y  like  Bees  5 
B^dieTofCa.  thcir  Body  hanging  to  their  Breaft  by  a  flender  Ligament,  as  in  Waffs ;  moft, 
j^'p^ai^  if  not  all,  had  Stings,  and  arc  made  of  a  Maggot,  that  fpins  herlelf  a  Tbeca 
waiou3!bV,  before  (he  turns  into  a  Nympha.    There  is  great  Variety  of  them,  fome  breed 
«.76Ma79«  as  Becs  do,  laying  an  Egg,  which  produceth  a  Maggot,  which  they  feed  till 
•    it  comes  to  its  full  Growth:  Others,  as  we  guefs,  thruft  their. E^s  into 
Plants,  the  Bodies  of  living  Caterpillars,  Maggots,  fcff.     For,  it  is  very  furpr^- 
zing  to  obferve,  that  a  great  Caterpillar  inftead  of  being  chang'd  into  a  Butter- 
fly, according  to  the  ufual  Courfe  of  Nature,  fliould  produce  fometimes  one, 
fometimes  2  or  3,  and  fometimes  a  whole  Swarm  oi  Ichneumones*    I  have  ob- 
ferved  this  Anomalous  ProduAion  in  a  great  many  forts  of  CalerpiUars,  both 
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hairy  and  fmooth  in  fevcral  fofts  of  Maggots,  and,  which  is  moft  ftrangc,  in 
one  Watcr-Infeft.  When  there  come  many  of  thcfe  /ri&^^ttw^^- Maggots  out 
of  the  Body  of  the  fame  CaterpUar^  they  weave  all  their  Thecd"^  together  in- 
to one  Bunch,  which  is  fometimcs  round,  with  a  Web  about  it,  juft  like  a 
Bag  of  Spider's  Eggs.  But  none  of  them  feed  upon  the  Spider's  Eggs  ;  but 
it  is  the  Similitude  of  thofe  ^beca\  conglobated  together  to  the  Eggs  of  Spi- 
ders,  that  hath  occafjoned  this  Conjecture. 

One  of  the  green  Caterpillars^  common  in  the  Heaths  in  the  North,  went  fo 
far  on  to  her  natural  Change,  that  fhc  made  herfelf  up  into  a  great  brown 
Tbtca  almoft  of  the  ftiape  of  a  Bottle,  which  was  filled  with  a  Swarm  oHch- 
neumones  \  and  I  have  obferved  in  one  or  two  other  forts,  that  from  the  very  Au- 
relia  itfelf  hath  come  an  Ichneumon  •,  which  is  very  odd,  that  the  Caterpillar^ 
ftung  and  impregnated  by  the  Ichneumons ^  ftiould  be  yet  fo  far  unhurt  and 
unconcerned,  as  to  make  herfelf  a  Tbeca^  and  to  be  turned  into  an  jiurelia, 

1  have  often  feen  a  great  Ichneumon  dragging  a  Caterpillar  in  the  High-way. 
This  Year,  1671,  Mr.  IVray^  in  company  with  another  ingenious  Neighbour, 
obferved  one  hailing  a  large  green  Caterpillar^  much  bigger  than  herfelf-, 
which,  after  fhe  had  drawn  the  length  of  a  Pearch,  flie  laid  down,  and  then 
takes  out  a  little  Pellet  of  Earth,  with  which  flie  had  flopped  the  Mouth  of 
the  Hole,  like  a  Worm-hole  ;  then  Ihe  goes  down  into  it,  and  ftaying  a  very 
little,-  comes  up  again,  and  draws  the  Eruca  down  with  her  into  the  Hole, 
and  there  leaves  her  -,  and  afterwards  not  only  ftops,  but  fills  up  the  Hole, 
fometimes  carrying  in  little  Clods,  and  fometimes  fcrapingDuftwith  her  Feet, 
and  throwing  it  backwards  ihto  the  Hole,  going  down  after  it  herfelf,  to  ram 

'it  clofe.  Once  or  twice  Ihe  flew  up  into  a  Pine-Tree^  which  grew  juft  over 
her  Hole,  perhaps  to  fetch  Cement.  When  the  Hole  was  full,  and  even 
with  the  Superficies  of  the  Ground  about  it,  fhe  draws  two  P/»^-7r^tf- Leaves, 
and  lays  them  near  the  Mouth  of  the  Hole,  and  flies  away.  Not  taking  no- 
tice that  (he  came  any  more  in  three  or  four  Days,  we  digged  for  the  Cater- 
pillar^ and  found  it  pretty  deep.  I  put  it  into  a  Box,  expelling  it  would  have 
produced  an  Ichneumon^  but  it  dried  away,  and  nothing  came  of  it. 

We  lately  obferved  a  fort  of  Ichneumons^  or  rather  Vefpa^  which  prey  upon 
feveral  forts  of  Flies  •,  when  they  fly  with  them,  they  hold  them  by  the  Heads, 
and  carry  them  under  their  Bellies.  Thefe  make  Holes  a  great  depth  in  the 
Ground,  in  which  they  lay  their  young,  and  feed  them  with  the  Flies  they 
catch,  creeping  backwards  into  the  Ground,  and  drawing  the  Flies  after  them. 
I  fufpeA  they  may  at  firft  lay  their  Eggs  in  the  very  Body  of  a  Fly  ;  but  one 
Fly  being  not  enough  to  bring  the  young  one  to  its  full  growth,  they  feed  it 
with  more.  Their  Tbeca*^  are  at  laft  all  covered  over  with  the  Wings,  Legs, 
and  others  Fragments  of  Flies. 

2  This  kind  of  Infeft  is  one  of  the  greateft  Puzzles  in  Nature,  there  be-  J>Dr.Ufter 
ing  few  Excrefcenccs  of  Plants,  and  very  many  Births  of  Infefts,  wherein  a»g4,**''* 
thefe  flender  Wafps,  alter  divers  ftrange  Ways  are  concerned. 

*Tis  true,  the  Swarms  of  thefe  Ichneumons^  coming  out  of  the  Sides  of  Ca- 
ierpiUars^  do  immediately  make  themfclves  up  into  Bunches,  and  each  par- 
ticular Tbeca^  from  the  Cabbage^Caterpillar  (for  Example)  is  wrought  about 
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with  ydlDw  SHk,  las  thofe-from  the  Uack  imdydb«r  JatnhmmC^frpitbfr 
vnUci  White :  But  as  for  Web  to  cover  thofe  Bunches  of  Tbica\  I  never  ob- 
fcrved  it  but  in  the  Green  Caterpillars^  fo  common  in  «ur  IJniolT^inreliaixltA 
•which  are  fixed  to  Bents  or  other  Pkntj,  Thcfe,  in  truth,  never  but  de- 
ceived my  Expeftation :  For  I  verily  thought,  I  had  found,  when  I  firft  ob- 
ferved  them,  a  Caterpillar  equivalent  to  the  huUw  6ilk-^9orm  &  but  having 
cut  them  in  two,  and  expedled  to  have  found  a  Gatierpillar's  CJnyfsiUs  in  the 
middle,  there  prefcntcd  themfelves  a  Swarm  of  Aimeummfs.  Thcfe  are  as 
large,  many  of  them,  as  my  Thumb  ;  that  is,  at  leaft,  four  times  lugger 
than  the  Folkculus  or  Egg- Bag  of  any  EngUJb  Spider  I  ever  faw  yet.  I  have 
had  them  in  feveral  Boxes,  ibme  8,  fome  io«  fome  12  D^cys  m  Fiermiatk^ 
feeding  upon  the  very  Cakes  of  Spiders  E^s,  before  they  wrought  them- 
felves  Thecals  for  further  Change  ;  and  rficy  feldom  exceeded  the  Nttmber  of 
Five  to  one  Cake  of  Eggs,  6?r,  So  that  you  may  aifiarc  Mr.WiUm^bby^  this 
is  no  Conjefture,  but  a  real  Obfcrvation. 
*77P3cos.  Concerning  the  Name  'rx«vji*w»,  I  refer  you  to  Mr,  Ray^  who  is  anodier  /*- 
Jycbius ;  and  we  have  Obfervations  enough  to  make  us  believe,  thatthofe  ve- 
ry Infe&s  we  have  treated  of,  are,  for  kind,  the  Icbmum^nes  of  the  Antienta. 

Hatr^woms,  XV.  It  hath  been  credibly  reported,  that  Horfe-lmirs  thrown  into  War 
uftCT^n.«3i.  ter  wiU  be  animated ;  and  yet  I  will  fhcw  you,  by  jan  unqueftionable  Qb- 
p.  4064.  Xervation,  that  fuch  things  as  are  vulgarly  thought  animated  Hairs,  are  voy 
Infefh,  nourifhed  within  the  Bodies  of  other  Jnfeds,  tr^tt  as  leinteimMs 
are  within  the  Bodies  of  Caterpillars.  I  find  many  Particulars  coUe£kcd  hy 
the  Induftry  of  ^/^r^^andlt^,  concerning  this  Infc&:  ButourowB  Ob&me 
tion  is  this : 

Jpril  2y  1672,  There  was  thrown  up  out  of  the  Ground  of  my  Gtrdca, 
a  certain  Cloal- black  Beetle  of  a  middle  Size,  and  flat  Shape,  and  which  I  have 
obferved  elfewhcre  common  enough.  I  diffefted  fome  of  them,  and  was 
furprized  to  find  in  their  fwollen  Bellies  of  thcfe  Hair-wormSj  in  iomc  ihree» 
in  others  but  only  one.     Thefe  Particulars  we  carefully  noted : 

1.  That  upon  the  Incifion,  they  crawled  forth  of  themfelves. 

2.  That  putting  them  into  Water,  they  lived  in  it  many  Days,  and  did 
feem  to  endeavour  to  cfcape,  by  liftii^  up  their  Heads  out  of  the  Watec^ 
and  fattening  them  to  the  fides  of  the  Veflfels ;  very  plainly  drawing  the  reft 
of  their  Body  forward. 

3.  That  they  cannot  be  faid  to  be  Aufbijbiena ;  but  do  move  forward  only 
by  the  Head  •,  which  is  £urly  diftinguiihable  from  the  Tail  by  a  m>tftbk 
Blacknefs. 

4.  That  the  three  I  took  out  of  the  Body  of  one  Beetle^  iwere  atl  of  a  dark 
Hair-colour  with  whitifh  Bellies,-  fomewhat  thicker  than  Hogs-Briftles  \  bM 
I  took  out  of  the  Body  of  another  Beetle^  one  that  was. much  bi^er  than  the 
reflr,  much  lighter  coloured,  and  by  meafure  juil:  5  Inches  and  half  long, 
whereas  all  the  refl;  did  not  exceed  3  Inches  and  3  quarters. 
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Xyi*  M'  Uemenboekr  in  1 673,  took  notice  of  five  little  Inftrumcnts,  which  ^^^f  ^^'^- 
arc  upon  the  Head  of  the  Bee  before ;  four  whereof  are  two  Pairs,  the  one  be-  l^l'^i^^. 
ing  called  by  him  Scrapers j  the  other  Jrms  ;  the  fifth  he  calls  the  ^/>^,  fup-  f^^^"\ 
pofing  that  by  it  they  wipe  off  the  Honey  Grom  the  Flowers.  This  laft  is  p!°un'^^' 
truly  the  Sucker  or  Probofcis^  being  hollow,  and  made  up  of  all  circular  Fi- 
bres, wherewith  the  Bees  fuck  the  Honey  from  the  Flowers. 

The  Globulets  which  break  forth  from  the  Attire  of  Flowers,  defcribed 
by  Dr.  Grew  and  Malpigbius^  which,  are  for  the  moft  part  of  an  oval  Figure, 
and  of  different  Colours,  (Ibme  white,  Ibme  yellow,  focne  red)  feem  to 
be  Bags  of  Liquors,  and  are  the  Materials  which  the  Bees  carry  in  for  their 
Wax,  as  is  evident,  not  only  from  the  different  Colours  of  the  Wax  upon 
their  Legs,  according  to  the  different  Colours  of  the  Globulets  of  the  re^)ec- 
tive  Flowers  we  fee  them  light  upon  -,  but  for  that  alfo,  if  you  take  them 
gathering  Wax  from  any  particular  Flower,  and  view  a  fmall  Parcel  of  that 
Wax  widi  a  Microfcope,  you  will  find  it  to  confift  of  the  Globulets  of  the 
fame  Flower ;  tho*  it  is  not  fo  eafy  to  difcover  what  Liquor  they  make  ufe 
of,  to  caufc  them  to  ftick  together. 

On  the  inner  fide  of  the  hinder  Legs  of  Bees,  on  the  Joint  towards  the 
Toe,  next  to  that  on  which  they  carry  the  Wax,  there  are  a  great  many 
Rows  of  yellow,  Iharp-pointed,  ftiff  Briftles,  fet  all  in  order  like  the  Teeth  oi 
Combs  for  Lint,  which  I  look  upon  as  the  Inflxuments  wherewith  they  bteak 
ihefe  Globulets,  and  prepare  their  Wax. 

XVIL  I.  About  the  beginning  of  May  1670,  Sir  J.  Bemhardiaxt  me  a  niGmm^ 
piece  of  old  Willow- Wood  out  oiNortbamptonJhire^  in  which  were  lodged  ^^p^^ 
many  Infeds  curioufly  wrapt  up  in  green  Leaves,  in  fcveral  Channels  or  J'^/^ST'' 
Burrows,  each  with  12,    i4t  or   16  Leaves  round  the  Body,  and  feveral  ]^ing,n.^'. 
of  them  with  as  many  little  round  bits  of  Leaves  at  each  end,  to  flop  them  up  ^••^ 
clofe.    Thefe  thus  made  up,   are  near  an  Inch  long,  or 'the  beft  part  of  an 
Inch,  put  in  one  after  another  into  a  Bore  made  in  the  Wood,  fit  for  their 
Reception.     They  are  in  the  manner  of  Cartrages  of  Powder,  wherewith 
Piftols  are  wont  to  be  charged.      In  fome  part  of  thofe  Burrows,    they 
are  placed  fo  near  one  to  another  as  to  touch  ;  in  others,  at  Ibme  confiderable 
diftance.     Thefe  Infefts  obferve  this  Method  in  placing  tb<:mfelves,  that 
fometimes  they  made  a  direft  way  into  the  length  of  the  Wood,  fometimes 
they  bore  out  into  the  Side,    and  run  another  way ;    thofe  Channels  being 
not  unlike  the  Burrows  of  Rabbets,  all  which  they  fill  up  with  thefe  round 
Appearances  of  wrapped  Leaves,  all  regularly  wrought.     In  which  I  find 
cither  fomething  alive)  or  Appearances  of  fomething  that  had  died  there, 
and  is  putrified :  In  fome,  a  great  Number  of  Mites,  of  a  dark  Alh-colour, 
fliaped  not  unlike  common  Mites:    In  others,    I  find  fceming  Excre- 
ments of  fome  fmall  Infedt,    with  the  decayed  Parts  of  the  Dead  Infeft  ; 
in  others,  white  Maggots.  Some  of  thefe  Maggots  I  took  out  of  their  Ti&^tf, 

or 


(77^  ) 
or  Bag,    and  put  them  in  warm  Places  in  the  Sun,    and  they  thereupon 
grew  fomething  bigger,  but  changed  not  Shape  nor  Colour,  but  died.     The 
reft  I  kept  dole  in  a  Box  till  the  8th  of  July.     Then  I  took  one  of  them  out 
of  the  Wood,    and   opened  the  Leaves,  and  felt  fomething  ftir,    hearing 
alfo  an  humming  Noife  like  that  of  a  Bee  5  and  as  foon  as  I  had  opened  the 
Tbeca^  a  perfeft  Bee  did  fly  out  againft  my  Window,  as  ftrongly  as  a  com- 
mon Bee  out  of  a  Hive,  having  much  of  the  colour  and  bignefs  of  thde 
when  they  are  New  Flyers.     The  reft  being  difturbcd,  cat  themfelves  out. 
They  have  all  Stings  like  Bees ;   and  I  am  of  Opinion,  that  they  are  com- 
mon Bees. 
BjriWr.  Pr.       2.  I  havc  had  the  good  Luck  to  find  a  great  many  of  thefe  Cartrages  in  a 
ii!/.^aK>6.^  rotten  Willow  ;  and  by  the  Shape  of  the  Maggot,  was  confident  they  would 
produce  Infe6b  of  the  Bee-Tribe.  Mr.  Snell^  an  ingenious  Gentleman,  brought 
of  them  to  the  Wells  at  Jftrop  j  and  direding  me  to  the  Place  where  he  got 
them,  I  there  found  great  Plenty  in  the  Trunk  of  a  great  Willew :  Beginning 
to  unfold  fome  of  them,  Mr.  Wray  immediately  judged  them  to  be  made 
up  of  Pieces  of  iJ^y^-Lcaves  •,  and  called  to  mind,  that  this  very  Spring  Mr. 
Fr.  Gejfop  brought  him  a  Rofe-Leaf,  out  of  which  himfelf  faw  a  Bee  bite  fuch 
a  piece,  and  fly  away  with  it  in  her  Mouth.  Whereupon,  fearching  the  Rofe- 
Trees  thereabouts,  we  found  a  great  many  Leaves  with  fuch  Pieces  bitten  out 
of  them,  as  thefe  Girtrages  are  made  up  of.    The  CunicuU^  or  Holes,  never 
crofs  the  Grain  of  the  Wood,  excepting  where  the  Bee  comes  in,  and  where 
they  open  one  into  another.    From  the  Place  of  Entrance,  they  are  wrought 
,  both  upwards  and  downwards ;  fo  that  fometimes  the  Bee-Maggot  lies  under 
her  Food,  and  fometimes  above  it.  * '  One  End  of  the  Cartrage,   viz.  That 
which  is  next  the  Eritrahcc,  is  always  a  little  Concave  \  the  other  End,  which 
is  farcheft  from  the  Entrance,  a  little  Convex,   and  is  received  into  the 
Concave  of  the  next  beyond  it.     The  Sides  of  the  Cartrage  are  made  up  of 
oblong  Pieces  of  Leaves,  and  paftcd  together  ;  the  Ends,  of  round  ones ;  and 
wherever  they  do  not  Ue  dole  to  one  another,    the  intermediate  Space  is 
filled  up  with  a  Multitude  of  thefe  little  round  Pieces,  laid  one  upon  ano- 
ther. 

The  Cartrages  contdn  a  Pap,  or  Batter,  of  the  Confiftence  of  a  Gclly,  or 
fomething  thia:er  5  of  a  middle  Colour  between  Syrup  oi  Violets  and  the  Con- 
ferve  o(RedRofei\  of  an  acid  Tafte,  and  unpleafant  Smell.  In  each  of  thefe, 
at  the  Concave-End,  there  lies  one  Bee-Maggoty  which  feeds  upon  the  fore- 
mentioned  Matter,  till  it  grows  to  its  full  bignefs,  and  then  makes  and  enclo- 
fes  herfelf  in  a  Tbeca  or  Husk,  of  a  dark-red  Colour,  or  oval  Figure  •,  in 
which  fbe  is  changed  into  a  Bee.  The  remainder  of  her  Food  you  may  find 
dried  into  Powder  at  the  Convex  End,  and  her  Excrements  at  the  Concave, 
without  the  Tbei^a. 

The  Bees  were  of  a  Ihorter  and  thicker  Shape,  than  the  common  Honey- 
Bee,  more  Hairy,  Csfr.  But  the  fureft  Mark  to  diftinguifli  them  is,  that  the 
Forcipes  or  Teeth  of  thefe  are  bigger,  broader,  and  ftronger ;  in  fhape  like 
thofe  of  a  JVafp  or  Hornet ;  from  which  Ihe  alfo  fufficiently  differs,  in  having 
a  Tongue  like  a  Bee,  which  they  want. 

They 
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They  made  their  way  out  al<}ng  the  Channel  through  all  the  intermediato 
Cartrages,  and  not  through  the  folid  Wood.  Of  the  Corruption  of  the  Mat^ 
ter  ii?ithin  the  Cafes,  when  the  Bet-maggots  or  Hympha  happen  to  inifcarry, 
are  bred,  Firft,  little  Hexafods^  which  produce  Beetles  9  Secondly,  MaggotSj 
which  produce  Flies ;  Thirdly,  M//«x,  ^c. 

From  what  hath  been  obferved  concerning  this  Bee,  and  by  a  great  many 
more  parallel  Inftances,  it  appears  that  it  is  the  Bee-Maggot,  and  not  the  Old 
Bee,  that  covers  the  Cells  before  the  Change :  For  here  the  Old  Bee,  when 
flie  hath  left  Provifion  enough  with  an  Egg,  clofes  up  the  Cartrage,  and  hath 
no  more  to  do,  the  Maggot  a  great  while  ^er  making  the  Tbeca^  which  1$ 
Analogous  to  the  Cover  of  the  Cells. 

3.  I  have  obferved  that  the  Bees  breeding  in  Cafes  of  Lieaves,  are  not  very  ^s^^^^p 
fcrupulous  in  the  choice  of  thofe  Leaves,  but  will  make  ufe  of  Exotic  Plants ;  ***   *^^^' 
fuch  as  Blue  Pipe  or  Syringe-Tree.    Here  is  a  very  ftrange  Oeconomy  of  Na- 
ture yet  unfolved :   The  furthermoft  Bee,  iays  Mr.  Willougbbyy    makes  her 

way  out  along  the  Channel  through  all  the  inter  mediate  Cartrages:  And  ac* 
cording  as  thefe  Channels  run  upwards  or  downwards  in  the  Body  of  the 
Tree,  the  Maggot-Bee  at  the  far  or  upper  End  of  each  Channel  is  firft  laid, 
and  it  Ihould  l^m  both  hatched  and  perfeded  firft.  But  I  take  it  otherwife, 
that  that  Bee  which  is  neareft  Day,  although  it  be  laft  lain,  is  yet  the  firft 
hatched  ;  and  I  ground  my  Conje&ure  upon  this,  that  it  is  probable  that  the 
"Eggs  in  the  Mother  are  all  fit  for  laying,  or  all  equally  ripe  and  forward,  as 
we  fay,  at  the  time  that  the  firft  of  them  was  laid  j  but  are  not  therefore 
all  laid  by  the  Dam,  until  (he  has  provided  them  of  Meat  and  a  Houfe, 
each  feparately,  as  is  the  Nature  of  Bees  ;  and  yet  in  Recompcnce,  the 
Warmth  of  her  Body,  or  rather  the  daily  increafing  Heat  of  the  Summer- 
Sedbn,  to  which  the  Mother-Bee  is  continually  ezpofed  (whilft  the  firft  laid 
Eggs  are  fheltered  in  their  deep  Channels)  haftens  their  Vitality  fo  much, 
that  they  are  hatched  Worms,  and  begin  to  feed,  before  the  firft  laid,  and 
confequently  are  firft  perfected  into  Bees :  But  this  is  Conjedure  only,  and  not 
pbfervation.  | 

4.  The  Cartrages  that  I  got  at  Jfir^^  in  Augufi  1670,  do  now  in  Juif  ^y^f£ 
1 67 1,  almoft  every  Day  afibrd  me  a  Bee  \  and  I  can  hear  them  gnawing  out  mq^^^C 
their  Way  before  I  fee  them.     So  that  there  is  nothing  irregular  in  the  Way 

of  breeding  of  thefe  Bees :  But  the  Contrivance  of  God  and  Nature  in  it  is 
very  admirable.  Having  fliut  their  young  Ones  in  thofe  Cells  with  fufficient 
Provifion,  they  all,  as  well  the  uppermoft  as  lowermoft,  before  Winter,  come 
to  full  growth,  or  are  turned  into  Nympba^s ;  in  which  Condition  they  are  de- 
figned  to  lie  all  Winter,  as  the  moOioi InfiSs  do.  The  next  Summer,  thofe 
muft  neceflarily  be  firft  excited  out  of  their  Torpor^  and  changed  into  Flyers, 
by  the  external  Heat  and  Air  that  lie  next  it.  If  any  be  laid  fo  late,  that 
they  have  not  time  enough  to  come  to  the  State  x)fi\^wpA^'s  before  Winter, 
they  will  moft  certainly  die  s  and  then  it  is  no  Lois  nor  Inconvenience,  tho' 
their  Cells  be  perforated^ 
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Annm^     X'WIL  M.  Vtlkimm  has  fecrivcd  from  Jmetica  a  fort  of  Honey-cond>  (of 

^^^"fa-  a  difffef ent  Mafc«  from  f he  European)  which  is  compofed  of  fmaU  Botries  gr 

AitMijMr.  Bladders  of  Wax,  ofabrowiah  Cblour,  incKiiing  to  Black;  being  33  Mg 

l!^i^''  as  Otfxw,  and  fhaped  Hke  the  Spanijh  OUvm.    They  hang  together  in  Q^ 

^30-        fters,  almoft  like  a  Bunch  of  Grapes  ;  and  are  fo  contrived,  that  each  6f 

Fig.  180  jjj^jjj  1,35  3^  Aperture  during  the  time  of  Work  ;  but  it  is  clofed  up  as  foctfi 

as  the  Vcflel  of  Wax  is  filled  with  Honey  5  and  then  the  Bees  go  to  work 

with  another  Veflel.  -; 

Theh"  Lodgings  are  ordinarily  taken  up  in  a  hollow  Tree,  or  the  Cavity  ^ 
a  Rock,  by  the  Sea-fide ;  thcfe  being  the  properefl:  Places  to  fccure  them  from 
fuch  Animals  as  are  greedy  of  their  Honey,  and  therefore  likely  to  moleft 
them  :  And  they  have  the  more  need  of  this  Caution,  becaufc  they  are  mpcp 
liable  to  be  difturbcd  than  ordinary  Bees,  as  having  no  Stings,  and  being  csi- 
pabie  of  doing  good,  but  no  hurt  to  any  thing,  as  the  Party,  that  lived  ^t 
.  Cayenne  very  well  knows.  When  the  Combs  are  removed,  they  muft  be  car- 
ried gently,  and  in  the  fame  Pofition  they  lay  in,  till  you  come  to  Ac  Place 
where  you  defign  to  take  out  the  Honey. 

The  Honey  itfelf  is  clear  and  liquid  as  Rock-Water,  zM  hardly  to  be  di- 
ftinguifhed  from  it  by  the  Sight.  When  you  would  take  it  out,  you  miA 
pierce  every  Bottk  a  little  more  than  4.  from  the  bottom ;  for  if  you  pierce  it 
k>wer,  you  find  a  Bottom  or  Sedinient,  whofe  thickncfs  would  hinder  it  from 
running  ;  and  as  you  prick  every  Bottle,  you  muft  have  fome  Veflfel  ready 
to  receive  what  comes  from  it.  This  Gentleman  fays,  that  he  thinks,  the  Li- 
quor is  one  of  the  moft  agreeable  Things  in  the  World.  If  you  drink  Faftii^ 
the  Quantity  of  a  good  Glafs,  or  about  half  a  Pint,  it  will  £^ve  vou  2  or  | 
Stools  in  about  two  hours  time,  according  to  the  Temperament  of  the  Patty  % 
but  if  you  drink  it  at  Meab,  it  does  not  purge  at  all. 

jbiE»ij     XIX.  On  thurfiayy  March  9,  167^,  there  was  at  the  next  Houfe  to  mine 

^B^hiff.  (In  Heref^^re)  a  Swarm  of  Bees.    It  was  a  very  fair  Day  to  entice  theip  1 

»ich!2ead.'  but  clfc  wc  ncvcr  have  them  till  the  Middle  of  JWbjf.    \  had  it  from  the  Own- 

^To^.xi^  er,  one  Parry ^  now  in  my  Work.    And  I  enquired  of  Him,  whether  they  did 

not  leave  the  Hive   (as  fometimes  they  do  unfcafonahly)  either  fear  w^iit 

of  Food,  or  out  of  Diftafte  ?   He  told  me  no ;  but  there  are  as  many  Jeft 

behind  as  came  forth.    But  I  (who  have  fometimes  ftudied  the  K^imen  of 

that  little  induftrious  wife  Creature)  do  conceive,  that  Poverty  drew  theia 

abroad  to  feek  their  Fortunes ;  the  infinite  Wifdom  having  imparted  fuch  ^ 

Providence  to  that  little  Commonwealth^  as  to  fend  part  of  their  Company 

abroad  to  (hift,  before  their  whole  Stock  Of  Food  Ihould  be  confumed^  to  the 

Deftrudion  of  them  all. 

mmI^'  XX.  A,  The  Bee-Houfey  lying  on  one  Side,  with  the  Frame  placed  in  it* 

i^Aih^^  BBBBBBBB,  TheFrame. 

h^!T;^.  C  C  C  C,  The  Screw-Pins  that  hold  the  Frame  faft; 

f.djL  '  D,  The  Square  Hole  at  top  o  pen. 
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E.  The  Wkiadvrs. 

F.  The  Door,  for  the  B«cs  to  go  in  and  out  Fil.iln. 

G.  The  Place  by  which  the  Knife  enters  to  ctM  th«  Honcy-Cortb  aftmdtf 
upon  occaiion. 

H  H.  The  inward  Creafe  at  the  bottom. 

A.  The  Bee-Houfe  fet  upright. 

B.  The  fquare  Hole,  throu^  wMch  the  Bets  nirork  do^ward.  F/^.i88. 

C.  The  Shutter  that  covers  the  Hole  upbn  occafion, 

D.  The  Door  for  the  Bees. 

E.  A  Sliding  Shutter  that  covers  the  Do(W  in  Winter. 

F.  The  Window. 

G  G,  The  Handles  for  lifting  all. 

H  H.  The  outward  Creafe  at  the  top>  for  fiiftcning  one  Bee*houfe  over 
another. 
A.  The  Frame  for  the  Bees  to  fatten  their  Work  upon. 
BB.  The  Scrcw-Nails.  //>.i8gr 

This  Bee-houfe  (which  was  fent  by  Sff  WiU.  "Tbmpftm)  &  made  of  Waih- 
fcot,  about  1 6  Inches  in  hrfjght,  and  23  in  breadth,  between  the  oppofite  fides. 
It  hath  8  fides,  each  almoft  9  Inches  in  Breadth.  Tt  is  clofe  covered  at  top 
with  Boards,  having  a  fquare  Hole  in  the  middle^  five  Inches  long,  and  a« 
bout  four  Inches  broad,  with  a  Bhutttr  that  Aides  to  and  fi*o  in  a  G^'oove  about 
half  an  Inch  longer  than  the  Hole.  It  hath  two  Windows,  oppofite  to  on6 
inother;  aqd  may  have  more  of  any  Figure,  with  PaAes  of  Glafs  and  Shut- 
ters. The  Door  for  the  Bees  is  divided  into  three  or  four  Holes  about  half 
ffi  Inch  wide,  and  as  high,  with  a  Shutter  that  Aides  in  a  Groove  to  cxs^it 
them  in  Winter.  It  hath  2  Iron  Handles  with  Joints,  to  be  placed  aboirt  thd 
middle,  if  diere  be  no  Windows  on  the  fides  where  they  ari  •,  or  above  them^ 
9F  there  be.  At  the  top  it  hath  a  Creafe  all  round  it,  half  an  Ifich  in  depOi  on 
file  outfide,  tod  one  Inch  ahd  half  high ;  and  ahotfaer  on  the  ihfide  at  bottom^ 
which  ferves  to  fix  them  when  fet  upon  dne  another.  It  hath  alfo  aHote  abotit 
two  Inches  in  height,  and  as  much  in  breadth  on  one  fide  at  bbttdm,  by  whidh 
the  Knife  is  put  in  to  cut  the  Bees  Work,  that  pafics  through  the  Hole  from 
One  Bee-houle  into  another,  as  they  work  downward  into  the  empty  Houfe, 
iWiich  hath  a  Aiding  Shutter  to  cover  it.  Whhiii  the  Bce-HoUfe  there  is  rf 
ftjuare  Frame,  made  of  Four  Pofts  joined  at  top,  at  bottom,  and  in  the  mid- 
dle, with  Four  Sticks  for  the  Bees  to  fatten  their  Wdfk  upon :  Which,  tho^ 
they  may  ferve,  yet  it  may  be  fccurer  to  have  Two  more  added  in  every  of 
their  Places,  croffing  the  Frame  either  from  the  rtiiddle  of  the  Oppofite  Side^ 
Sticks,  or  from  the  Angles  where  the  Pofts  are  placed. 

This  manner  of  Bec-Hbufe  is  ufcful  for  preventing  the  Swarming  of  B^es : 
For  when  the  Bee-Houfe  wanti  room  for  the  young  Bees,  *tis  known  that 
rfiey  Iwarm  and  fly  away  to  find  a  Houfe  for  theinfelves :  Which  is  prevent- 
ed, by  placing  an  empty  one  made  thus,  under  the  fiiU  one,  having  the  Door* 
at  the  top  open,  that  they  may  work  downwards  into  it.  And  lichen  botif 
are  folly  the  Bees  will  be  all  in  the  loweft  Houfe  \  and  then  to  get  the  Honey 
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and  Wax,  without  dcftroying  or  troubling  the  Bees,  with  a  thin  long  Kififc, 
broad  at  the  end,  and  fharp  on  both  fides )  the  Beesrwork  is  to  be  cut  as 
low  as  can  be,  and  the  ufiperaioft  Bee-houfe  Vo  be  lifted  off  by  the  Handles ; 
and  being  reverfed,  the  Screws  are  to  be  taken  out,  and  then  the  Frame,  with 
all  the  Bees- work  upon  it,  will  eafily  flip  out ;  and  fo  the  empty  Bee-houfc 
may  be  forthwith  fet  under  the  other,  if  heed  be,  and  the  uppermoft  having 
the  fquare  JHole  above  covered  with  the  Shutter^  fome  other  Cover  may  be 
fet  over  it,  to  keep  the  Bees  from  the  Injuries  of  the  tVeatber.  And  if  this 
Separation  be  made  in  the  Spring,  or  Summer,  the  Bees  will  love  their  new 
Houfe  the  better,  that  it  hath  been  ufed  before. 

Svarmstf       XXI.  I  am  informed  that  great  Swarms  of  Locufts  have  lately  appeared  in 

wii^  7y    Wales.    They  were  firft  feen  about  the  20th  of  OSober^  1 693,  fcattered  about 

F^'f**!'    the  Fields  in  Maribery-FsLrifh  in  Pembrokejhire  -,  where  they  were  generaUy 

^o8!/,4s.  taken  notice,  of  at  firft,  becaufe  of  the  unfcafonablcncfe  of  the  Time  for 

Grajhoppers  \  but  afterwards,  for  that  upon  further  Examination,  they  found 

them  diftinft  from  our  Englijh  Grafboppersj  in  bignefs,  colour,  &?f .  I  could  not 

learn,  that  any  of  them  have  been  feen  flying  in  that  Country  :   But  from 

North  Wales  I.  am  informed,  that  two  vaft  Swarms  of  them  had  been  feen 

in  the  Air  not  far  from  Jbol-gelbtu.   a  Market-Town  of  Mrnvnydbftjirt^ 

and  I  gucfs,  by  the  Date  of  my  Friend's, Letter,  that  it  was  near  the  fame 

time  that  thole  others  of  Pembrokeftnn  had  been  taken  notice  of  in  the 

Fields.  , 

They  are  of  the^fame  Species  with  fome  African  Loa/^s  in  my  Cuftody  in 
the  Majaum  Ajhmol.  for  which  we  are  obliged  to  Mr.  J.  Aubrey^  who  ro* 
ceived  .them  fome  Years  fincc  from  aT^wiyr^.  This  Pilgrim-Locuft  I  call  L^ 
cii^a  ErraticOy  AUs  IcbtbypcoUa  adinfiar  Pellucidis^  Reiicuiatis  MacuUs  com-- 
fferjis.  It  is  in  length  (from  the  Head  to  the  tips  of  the  Wings)  three  Inches 
a,nd  a  quarter,  of  a  reddifli  Colour  all  over,  except  the  Wings.  As  to  tl^ 
H^and  Caputiumj  it  refembles  the  fourth  Fig.  oiMoufett.  The  Eyes  are 
Prominent  and  very  large,  fomewhat  of  the  form  and  bignels  of  Gramtf^el'SeeJs^ 
pf  a  reddiih  Colour,  elegantly  ftreaked. 

^  ^, The  AuteuM  are  about  the  bignefs  of  a  H^*s  BrifiU^  and  curioufly  G^* 
miulated.    The  fir(l  pair  of  Legs  are  not  quite  an  Lich  long  -,  the  Second 
fomewhat  above  that  length;  but  the  Third  two  Inches  and  a  quarter*  Tbele 
Hind  Legs  are  very  beautiful,  for  the  Thighs  are  Hexapgular,  and  elegantly 
fealed  on  the  outfide,  with  a  black  Lift  extended  length- ways. through  tfaie 
midft  of  them.     The  Shanks  are  of  a  lively  red  colour,  adorned  on  the  hm- 
der  part  with  two  orders  of  fmall  Iharp  Prickles,  placed  not  oppdite  to 
each  other,  but  alternately.     The  Wings  are  about  three-  Inches  long,  re- 
Piia.L»i.xJ.  fcmblinjg  very  much  thofe  of  the  larger  LibelU,  or  Dragon-fies^  but  all  over 
0^^'  garriiihed  (the  outer  Wings  at  leaft)  with  reticulated  black  Spots. 
2^^^'  .  I  fee  not  much  Reafon  to  doubt  but  that  thefe  are  the  very  fame  Species 
mG^     of  Lo€up^  fo  famous  in  Hiftory  for  th^ir  wandring  over,  and  depopulating 
whole  Regions. 
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XXII.  I  find  in  a  MS.  Hiftory  of  Pembrokejbire  (written  about  tlic  Y^^r    o««. 
1603,  by  one  Mr.  .G^.  Oweny  a  Gentleman  of  that  Country,  who  feems  to  waS*/^ 
have  been  a  Perfon  of  confiderable  Accuracy  and  Veracity)  thatabOur  the  ^•^^*^* 
begii\ning  of  June^  1601,  a  piece  of  Ground  to  the  quantity  of  200  Englijh  tS.f.'ls% 
Acresy  was  covered  fuddenly  (as  if  the  fame  had  fallen  in  a  Shower  put  of 

the  Air)  with  a  kind  of  Caterpillars  or  Green  Worms,  having  maiJy-Legs^ 
and  bare,  without  Hair.     They  were  found  in  fuch  abundance,  that  a  Man 
treading  on^the  Ground  (hould  tread  upon  20  or  30  of  theni:  And'in  this' 
fort  they  continued  for  the  fpace  of  three  Weeks  or  ijiore,  no  Man  knowing* 
how  they  came,  nor  any  of  the  like  fort  were  erer  feen  in  the  Country 
before  nor  fince ;  and  being  opened,  there  was  nothing  found  ^ithitt  them 
but  Grafs.     The  Pbce  was  on  a  Hill  in  the  Parifh  of  Mean-Clacho^  above 
Hynnon  Dbewi  or  Pbymon  Dbpuoi.    They  were  found  as  it  were  with  one 
accord  to  go  oneway,  viz.  up  the  Hill,  and  went  over  the  Hill  a  i^uartlr' 
of  a  Mile  and  more.:  And  as  they  went,  they  devoured  and  confumdd  tlje' 
Grafsi  that  the  .Ground  appeared  bAi*e-  and  white  like  Tallow.    And  aWr^ 
they, had  c^nj^niied  there. three  Weeks,  there  rcfortcd  thither  an  infinite 
Number  of  Sea-Maws  and  Crows,  ^s  if  all  of  many  Countries  had  been  fum-' 
inpncd.. thither,  Who  in  a  few  Days  confumed  them  all.    Alfo  Swine  fed  up-? 
pn  thfife  ff^orm  eager^,  and  waxed  very  fat. 

XXIII.  According  to  the>beft  Account  I  can  get  of  the  vaft  Swarms  of  Swrmjf 
Infedks  whkrh  of  la;e  Years  have  much  infefted  this  Kingdom  of  Ireland^  I  fincj  htu^7h 
that  this  Flying  Army  was  firft  taken  Notice  of  in  the  Year  1688!    They  2wJ^' 
appeared  oa  the  ^South? Weft  Coaft  of  the  County  of  Gallway^  brought  thither  Ma%^.p.^\t 
by  a  South- Weft  Wind,  one  of  the  common,  I  might  almoft  fay  Trade-windsi 

of  tbU  Country;  Froni  hence  they  made  their  way  into  the  more  Inland 
Parts,  towards  Hedford^  a  Place  bek>nging  to  Sir  George  St.  George^  Bart, 
about  12  Miles  Nocth  from  the  Town  of  Gallway.  Here,  and  ih  the  iadja- 
cent  Country^  Multitudes  of  them  fliewed  themfelves  among  the  Trees 
and  Hedges  in  the  Day-time,  hanging  by  the  Boughs  Thoufands '  together 
in  Clufters,  fticking  to  the  Back  one  of  another,  as  is  the  manner  of  Bees 
vhen  they  fwarm.  In  this  pofture,  or  lying  ftill  and  covered  under  the  lueavey 
of  the  Trees,  or  clinging  to.  the  Branches,  they  continued  quiet  with  little 
or  no  Motion  during  the  heat  of  the  Sun:  But  towards  Evening  or  Sun- 
fet,  they  would  all  arife,  difperfe,  and  fly  about,  with  a  ftrange  humming 
Noife,  much  like  the  beating  of  Dnrais  at  fome  diftance  •,  and  in  fuch  vaft 
incredible  Numbers,  that  they  darkned  the  Air  for  the  fpace  of  two  or  three 
Miles  fquare. 

Thofe  that  were  travelling  on  the  Roads,  or  abroad  in  the  Fields,  found 
it  very  uneafy  to  make  their  way  through  them,  they  would .  fo  beat  and 
knock  themfelves  againft  their  Faces  in  their'  Flight,  and  with  fuch  a 
Force,  as  to  fmart  the  place  where  they  hit,  and  leave  a  flight  Mark  behind 
them. 
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A  Ihort  while  after  their  coming,  they  had  fo  cnrirdy  eat  up  and  de- 

jRxDyM  all  the- Leaves  of  the  Trees  for  fomtf  Mild*  toiind  idadut^  due  flic 

.  whole  fcountry,  though  it  was  in  the  middle  of  Sufnnner»  was  left  as  bare  and 

naked  >as  if  it  had  been  in  the  depth  of  Winter:  and  the  finding  of  the  Lear^es 

in  the  Mouths  of  this  vafl:  Multitude  altogether,  made  a  found  yery  ttiuch 

Tefcmbfing  the  fawing  of  Timber. 

They  came  alfo  into  the  Gardens,  and  deftroy*d  the  Bods,  Bloflbms,  aftd 
Leaves  of  all  the  Fruit-Trees,  that  they  were  left  perfedly  naked,  nay,  many 
of  theni  that. were  more  deligate  and  tenderer  than  the  reft,  loft  their 
Sap  as  well  as  Leaves,  and  quite  withered  away,  fo  as  they  never  reco- 
vered it  ,ag^n  I  particularly  feveral  Trees  ia  the  curious  Plantation  of  one 
Mr.  Martin. 

Nay,  their  Multitudes  Qpread  fo  exceedingly,  that  they  got  into  the  Honfes, 
where  Numbers  of  them  crawling  about,  were  very  irkfome ;  and  they  would 
often  drop  on  the  Meat  as  it  was  dreffing  in  the  Kitchin  $  and  ftequendy  fall 
from  the  Cieling  of  the  Rooms  into  the  Difties  as  they  fiood  On  the  Table 
wbil^  ^ey  eat  \  fo  extremely  ofienfive  and  loathfeciK  were  they. 

Their  numerous  creeping  Spawn,  which  they  had  bdged  under  Ground, 
next  the  u|^er  Sod  of  the  Earth,  did  yet  more  harm  ki  that  clofe  Retire- 
naenti  iJian  all  the  Flying  Swarms  of  their  Patents  had  dome  abroad ;  for 
tliis  yoiing  deftruftive  Brood  lying  under  Ground,  fclla  detfourin^  the  Roots 
of  the  Com  and  Grafs,  and  eating  them  up,  ruined  both  the  Support  of  Man 
and  Beaft..  ^  This  Spawn,^  when  firft  it  gave  fignof  Life,  appeanxl  likea  la%e 
Maggpt^  and  by  taking  Food,  and  increafing  every  Day,  became  a  U^r 
Worm,  till  at  length  it  grew  as  b^  as  a  great  vthiu  CaUrpiUari  from  wheMe 
*  according  to  the  ufual  Transformation  namaal  to  thele  fitiaikir  Animals,  cam0 
^  fortK  tliis  our  Flying  Idefl:. 

The  Rage  of  this  Plagiie  of  Vermin  was  fortunately  checkM  feveral  wi^ ; 
high  Winds^  wet  and  mifling  Weather  deftroyed  many  Millions  of  tbeift  in 
one  Day^s  drne :  Whence  I  gather,  that  though  we  have  them  ki  Afefe 
'Northern'  moift  Climatias,  they  are  {M»re  »ltui^al,  abd.  more  peetdtely  be- 
longing to  li^m  and  dry  Councries.  Whenever  theie  ill  Confi^tucions  of 
the  Air  prevailed,  their  Bodks  were  fo  enfeebled,  they  would  let  go  their 
holds,  and.  drop  to  the  Ground  from  the  Branches  where  they  ftuck,  and  fo 
little  a  Fall  as  this,  at  that  time,  was  of  fufficient  force  quite  to  difahfe^  and 
fometim^s.  perfedldy  kill  ^em.  Nay,  it  was  obfervabte,  thaf-eWai  when 
they  were  moft  Agile  and  Vigorous,  a  flight  Blow  or  Oflfence  would  fbr  ibme 
time  hiadetthem  of  Motion^  if  not  deprive  them  cf  Life. 

During  thefe  unfavorable  Seafons  of  Weather,  tho  Sirine  and  ^oukry 
of  the  Country  watched  under  the  Trees  for  their  falling,  and  e^  them  up 
in  abundance,  being  much  pleafied  with  theEood,  and  thdvli^  well  upon  the 
Diet.  Nay,  I  have,  been  afliiredj  that  thepocmr  fott  of  thfeJwfo^  Irijb  (the 
Country^  tbqn  labouring  under  a  Scarcity  of  Provifion)  had  a  way  of  dreffing 
them,  and  lived  upon  the^  as  Food* 

In  a  little  time  it  was  found  that  Smoak  was  very  ofFenfive  to  thefe  Flics; 
and  by  burning  Hcatb^  Fern^  and  fuch  like  Weeds,  in  this  or  that  Corner  of 

their 
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their  Gardens  (sif  Orchards,  whTch  lay  nioft  convenient  for  the  WJnd  to  dif- 
perifc  it  among  the  Trces>  they  would  fecurc  their  Gardens,  and  prevent  their 
Incurfions  5  or  if  they  had  entered^  drive  them  out  again. 

But  towards  the  latter  end  of  the  Summer,  they  conftantly  retired  of 
themfclves ;  and  fo  wholly  difappeared,  that  in  a  few  Days  you  fhould  not 
lee  on?  of  them  kft.  Some  think,  that  they  take  their  Flight  like  Swallows, 
and  other  Birds  of  Paflage,  as  they  are  called,  to  a  more  diftant  Country  and 
warmer  Climate-  But  the  true  Rcafon  of  their  difappearing,  I  take  to  he* 
that  after  their  Coition  is  over  (for  'tis  about  this  time  they  are  feen  to  coq- 
ple  by  fattening  to  one  another  by  their  Tails)  they  retire  under  Ground,  in 
order  to  lay  their  Spawn  there,  for  a  fucceeding  Generation  •,  and  likewife  to 
compofe  and  fettle  themfelves  to  fleep  for  the  reft  of  the  enfuing  Vear,  as 
feveral  other  Animals  are  known  to  do  -,  for  Inftance,  Snails  among  Infeds, 
the  Hedge-Hog  among  the  Beafts  5  and  I  have  good  Reafon  to  wink,  the 
Ortygomeira^  or  Rail^  among  the  Birds.  And  what  confirms  mi  in  this 
Opinion  concerning  thefc  Inlefts,  is,  that  I  am  certainly  informed  by  feve- 
ral good  Hands,  that  in  the  Spring-time,  by  accidental  Digging  and  Plough- 
ing up  the  Ground,  great  Hollows  or  Ndts  of  them  are  frequently  difco- 
vered  and  broken  up,  where  they  find  whole  Bufhels  together  in  one  heap, 
but  in  fuch  a  quiet  Condition,  they  feem  to  have  but  little  \JXt  and  Motion ; 
for  they  do  not  ftir,  unlels  you  touch  or  difturb  them,  and  then  move  but 
little  and  feebly,  as  if  they  had  been  afleep,  and  were  awakened  out  of  it. 
Thefe  large  Caverns,  to  which  they  retire,  are  often  met  with  under  a  firm, 
folid.  Surface  of  Earth,  that  has  not  been  ftirred  or  ploughed  in  many  Years 
before  •,  and  no  manifeft  PajQTage  can  be  difcovered  how  they  got  there. 

In  the  Summer  (1695  or  96)  all  along  the  South- Weft  Coaff  of  the  County 
of  Gallway^  for  fome  Miles  together,  there  were  found  dead  on  the  Shoar 
fuch  infinite  Multitudes  of  this  Vermin,  and  in  fuch  vaft  Heaps,  that  by  a 
moderate  Eftimate,  one  compiled  there  could  not  be  lefs  than  forty  or  fifty 
Horfe-Loads  in  ail.    Xhcfe,  as  I  take  it,  were  a  new  Colony,  or  fupemumeraiy 
Swarm,  from  the  fame  place  whence  the  firft  Stock  came  to  us,  in  1688,  dri^ 
ven  by  the  Wind  to  Sea  from  their  Native  Land,  which  I  conclude  to  be 
Normandy  or  Brittaof  in  France^  it  being  a  Country  much  infefted  with  this 
Infed,  and  that  lies  very  open  and  expofed  to  all  thefe  Parts  of  Irelandj  and 
from  whence  England  heretofore  has  been  pefter'd  in  the  fame  manner  with 
Swarms  of  this  Vermin.     But  thefe  meeting,  by  good  Fortune,  with  a  con-  Mooftttd^ 
trary  Wind  before  they  could  reach  Land,   their  Progrefs  was  ftopt,  and  '•/'*/•»«•• 
tired  with  their  Voyage,  they  were  all  driven  into  the  Sea,  which  by  the 
Motion  of  its  Waves  and  Tides  caft  their  floating  Bodies  in  heaps  upon  the 
Shore.    And  this  was  a  moft  lucky  Accident ;  for  had  this  fecond  Supply 
arrived,  they  would  have  exceedin^y  increafed  the  Numbers  of  thofe  which 
are  already  very  troublefome  to  us. 

It  is  obferved,  that  they  feldom  keep  above  a  Year  together  in  a  Place  ; 
and  they  compute  their  ufual  Stages,  or  March,  to  be  about  fix  Miles  in  a 
Year.  Hitherto  they  have  direfted  their  Progrefs  Wefterly  ;  following  the 
Courfe  of  that  Wind  which  blows  moft  commonly  in  that  Country, 
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And  this  laft  Year,  1696,  they  reached  oa  far  as  the  Sb^nnon^  and  forac  of 
the  fcattered  loofe  Parties  croft  the  River,  and  gpt  into  the  Province  of  Lm- 
fter  5  but  they  were  met  there  by  a  ftronger  Army  of  Jack-Daws^  which  de- 
voured great  Numbers  of  them.  They  begin  to  be  apprehenfive  of  them  in 
the  Queen's  County,  but  they  hope  to  divert  their  Paffage  thither  by  firing 
the  Heath  upon  the  Mountains  between  them  and  the  King's  County. 

Wherever  the  Country  has  been  infefted  with  this  Vermin,  with  one  Confent, 

though  erroneoufly,  they  have  given  them  the  Names  ofLocufis.     But  the  true 

Locuftj  much  fefembling  in  Shape  a  common  Grafhopper,  tho'  larger^  is  quite  a 

different  fort  of  Infedt  from  this,  which  belongs  to  that  Tribe,  call*d  by  tbc 

NaturaUfts,  YLouMi^oq^  Vagini  pennis^  the  Scarabeus  or  BeetU-kind^  that  has 

'  ftrong  thick  Cafes  to  defend  and  cover  their  tender  thin  Wings*  that  lie  out 

of  fight,  and  next  the  Body.     And  this  Species  is  certainly  diat  particular 

Beetle,  called  by  Arijlotle  in  his  Hijlory  of  Jlnimals^  MfXoAav3v?,  from  its  de- 

mp.  Amm  vouring  the  Bloffoms  of  Appk-trees  j  and  is  the  Scarabeus  Jrboreus  of  A^m- 

^X**  fin  and  Cbarlem ;  called  by  the  Englifl)y  Dorrs  or  Hedge-Chafirs.    They  arc 

'•♦•         much  of  the  bignefs  of  the  common  black  Beetle,  but  of  a  brownilh  Colour, 

fomethirig  like  that  of  Cinnamon-,  they  are  thickly  befperfed  with  a  fine, 

Ihort,  downy  Hair,  that  (hews  as  if  they  were  powder'd  all  over  with  a  fine 

fort  of  Duft  i'  the  Cafes  of  their  Wings  do  not  entirely  cover  all  the  Back  $ 

for  their  long  picked  Tails,  where  lie  the  Organs  for  Generation,  reach  a 

good  way  beyond  them  •,  and  the  Indentures  or  Joints  of  each  fide  of  their 

Belly,  appear  much  whiter  than  the  reft.    They  are  cxadfy  figured  by  Dr, 

UJier^  Scarab.  Tab.  Mut. 

I  am  fully  convinced  that  this  Infeft  is  the  felf-fame  to  which  the  Septua- 

finty  and  the  l^ulgar  Latin  Translation  retaining  the  Greek  Word,  give  the 
Tame  B/)?^^^^^  or  Brucbus^  derived  from  B/)¥x«  Freno  vel  Slrideoj  intimating 
the  remarkable  Noife  it  makes  both  in  its  eating  and  flying.  It  is  often 
mentioned '  in  Holy  Scripture,  LevU.  xi.  12.  Joel  i.  4.  and  ii.  25.  Nabum  iiL 
16,  17.  But  I  find  our  Englijb  Verjion  almoft  conftantly  tranflatcs  this  Word 
Bpi?x«f»  though  improperly,  as  I  think,  Cancer-fForm ;  fmce  this  denotes  only 
a  Reptile,  or  creeping  Vermin,*  whereas  that  Word  imports  certainly  a  flying 
Tnfefl: ;  for  the  Bf»x^;,  Nahum  iii.  i5,  17.  is  exprefly  faid  to  fly,  and  have 
Wings  ;  and  its  Nature  and  Properties  are  mbft  truly  and  particukrly  dcfcri- 
bed  in  thefe  Words,  It  fpoiletb  andflietb  away^  tbey  camp  in  HeJges  in  tie  D<gr, 
and  when  tbe  Sun  arifetb  tbey  flee  away^  and  tbeir  Place  is  not  known  wbere  they 
are :  That  is,  they  then  retire  again  to  the  Hedges  and  Trees,  where  they  lie 
quiet  and  concealed  till  the  Sun  ftts  again. 

I  find,  indeed,  the  Word'B^?xof,  better  tranflated  Locuji  ixBeetk^  in  that 
odd  Claufe  of  the  Jewijb  Law,  Lev.  xi.  22.  where  Mofes  permits  the  Ifrael- 
ites  to  eat  the  Locvft  after  his  kind,  and  the  Bald-Locuji  after  his  kind,  and  the 
Beetlf  after  his  kind,  and  the  Xirajhopper  after  his  kind.  I  muft  confefs,  it  long 
feemed  to  me  very  unaccountable,  that  here  among  the  pure  wholefomc 
Creatures,  proper  for  human  Nourilhment,  Beetles^  and  thofe  other  nafly,  dry, 
and  unpromifing  Vermin,  fhould  be  thought  fit  to  be  reckoned  up  as  dean 
and  proper  for  the  Food  of  a  Man :  But  fince  I  have  had  fome  little  Expe- 
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rtence  of  whatt  has  happened  among  ourfelvcs,  f  cannot  but  admire  the  fagt^  ^ 
<ioias  Prudence  of  that  Divine  Lawgiver.  *Tis  certain,  Paleftme^  Arabia^ 
^gypit  and  the  other  Neighbouring  Countries  about  them,  were  all  ex- 
tremely fubjedb  to  be  infefted  with  thele  forts  of  pernicious  Vermin^  and  there- 
fore Mefss  forefeeing  the  great  Dearth  and  Scarcity  that  they  might  one  Day 
bring  upon  his  People,  eives  them  here  a  permiffivc  Precept,  or  a  fort  of  Hint 
what  they  (hould  do,  when  the  Corn,  Grafs,  Olive-Trees,  Fruit-Trees,  Vines  ' 

and  other  Provifions  were  deftroyed  by  the  Locuft  and  Bp?x;^  or  Beetles^  {warm- 
ing in  the  Land  \  why  then,  for  want  of  other  NouriQiment,  and  rather  than 
ftarve,  he  tells  them,  they  might  eat  and  live  upon  the  filthy  Deftroyers 
fhemfelves,  and  yet  be  clean.  And  thus  we  fee  the  native  Irijh  were  Au- 
thors of  a  pradical  Commentary  on  this  Part  of  the  Levitical  Law,  and  by 
Matter  of  Faft  have  explained  what  was  the  true  Senfe  and  Meaning  of  this 
otherwife  fo  dark  and  abftrufe  a  Text.  It  is  alfo  more  than  probable  that 
this  fame  dcftruftive  Beetle  we  are  fpeaking  of,  was  that  very  kind  of  Scara- 
ieus^  the  idolatrous  ^Egyptians  of  old  had  in  fuch  high  Veneration,  as  to  pay 
divine  Worftiip  to  it,  and  fo  frequently  grave  its  Image  upon  their  yfgulios 
and  Obelijks^  as  we  fee  at  this  Day.  For  nothing  can  be  uippofed  more  na- 
tural, than  to  imagine  a  Nation  addicted  to  Polytheifm,  as  the  Egyptians 
were,  in  a  Country  frequently  fuffering  great  Mifchief  and  Scarcity  from 
Swarms  of  devouring  Infefts,  Ihould  from  a  ftrong  Senfe  and  Fear  of  Evil 
to  come  (the  common  Principle  of  Superftition  and  Idolatry)  give  facred 
Worihip  to  the  vifible  Authors  of  thefe  their  Sufferings,  in  hopes  to  render 
them  more  propitious  for  the  future.  Thus  *tis  allowed  of  all  Hands,  that 
the  fame  People  adored  as  Gods  the  ravenous  Crocodiles  of  their  River  Nile  \ . 
and  thus  the  Romans^  though  more  polite  and  civilized  in  their  Idolatry,  Fe- 
brem  ad  minus  nocendam  venerabantur^  eatnque  variis  Templis  exftruftis  cokbant ; 
fays  Valerius  Maximus,  L.  2.  c,  5. 

XXIV.  I  was  amazed  to  fee  that  the  Genitals  of  the  Beetle,  as  to  the  Veflcls    7i»  Va& 
of  the  Tefticles,  agree  cxadbly  with  thofe  of  the  human  Tefticle,  and  confift  J^**^ 
of  only  one  very  (lender,  long,  hollow  Rope,   prodigioufly  tortuous,   and  iy  Dr. 
(which  I  have  not  yet  feen  in  Men)  with  a  blind  Beginning  or  Apex.  ^^•.94.^ 

I  have  therefore  thought  it  proper  to  tranfmit  a  Figure  of  them  to  you,  in  6o4i,'<S4z! 
which  are  chiefly  reprefented  not  only  the  Tefticles  compofed  of  one  Rope, 
two  Feet  and  fix  Inches  long,  but  likewife  the  Vafa  Deferentia,  fpewing  out 
Plenty  of  white  Semen,  when  they  are  pricked  -,  likewife  fix  very  beautiful 
Veficies,  or  rather  Seminal  Glands ;  as  alfo  the  Du6ts  of  the  Seminal  Glands 
ilretched,  containing  a  yellowifh  Seminal  Liquor,  in  the  fame  Manner  as  is 
obferved  both  in  Men  and  Brutes. 

XXV.  I  here  fend  you  the  Figure  of  a  large  flying  J^mU^  of  a  dark  Ihi-    Afyhi 
ning  brown,  with  a  huge  pair  of  Horns,  in  proportion  to  the  Body,  (haped  J^'^'*A"  * 
and  branched  cxaftly  like  a  Stages  or  Harf^Sy  from  which  laft  it  hath  its  De-  "^"^ 
nomination ;  our  People  in  Virginia  and  New-England  calling  it  a  Flying 
Hart.    It  flies  high  and  fwift,   and  refts  moft  commonly  upon  Branches 
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or  Trunks  of  ftandins^TrceSf  where,  as  foon  as  it.  has  taken  up  its  Starioi^ 
it  begins  with  a  fhrill  chirping  Voice,  which  it  raifcs  by  little  and  littlc» 
till  it  makes  the  whole  Woock  ring  again,  and  thea  Icflfens  gradually,  till  it 
ccafeth  with  a  kind  of  filent  Murmur,  as  if  the  littk  Creature  had  rui^ 
itfelf  afleep ;  then  it  flies  to  fome  other  Place,  and  begias  the  fame  Tune 
again. 

The  Horns  are  of  a  Ihining  hard  Subftance,  and  the  Tips,  of  them  touch 
the  fame  Plane  with  the  Belly. 

ud^ifca^'     XXVI.  There  is  a  Cimex  of  the  largeft  Size,  of  a  red  Colour,  fpottcd 

fiidh^up^M  black,  and  which  is  to  be  found  very  frequently  and  plentifully,  at  leaft  in 

S^M^Li^  its  Seafon,  upon  Henbane :  I  therefore  in  my  private  Notes,  intitle  it  Q'meK 

p^2iV^'  ^^^^^   Maculis  nigris  diJiinSlis^  fuper  Folia  ayofcyami  frcquens.    This  InfcGt 

"^  '      in  all  probability  doth  feed  upon  this  Plant  (on  which  only  we  have  yet  ob- 

ferved  it)  if  not  upon  the  Leaves,  by  ftriking  its  Trunk  (the  Note  of  Diftin- 

Aion  of  this  Kind  of  Infeft  from  the  reft  of  the  Beetle-kinds)  into  them,  and 

fucking  thence  much  of  its  Subftance,  like  as  other  forts  of  Qmices  will  up* 

on  the  Body  of  Man,  fc?f .  yet  upon  the  undtuous  and  greafy  Matter,  with, 

which  the  Leaves  feem,  to  the  Touch,  to  abound.    It  is  farther  obfetva- 

ble,  that  that  horrid  and  ftrong  Smell,  with  which  the  Leaves  (rf  this  Plant 

do  afFeft  our  Noftrils,  is  very  much  qualified  in  this  In&d,  and  in  fome 

Meafure  aromatick  and  agreeable  \  and  therefore  we  may  eimed,  that  that 

dreadful  NarcqfiSy  fo  eminent  in  this  Plant,  may  likcwife  be  ukfuUy  tempeitd 

in  this  Infcft, 

About  the  latter  end  of  May^  and  fooner,,  you  may  fijgyd  adhering  to  the 
upper  Side  of  the  Leaves  of  this  Plant,  certain  Oblong,  Orange-coloured 
Eggs,  which  are  the  Eggs  of  this  Infedt.  Thefe  Eggs  yet  ia  the  Belly  of  the 
Females,  are  white,  and  are  fo  fometimes  after  they  are  laid :  But  £s  the 
Young  ones  grow  near  the  Time  of*  their  being  hatched,,  they  acquire  a. 
deeper  Colour,  and  are  hatched  Cimices,  and  not  in  the  Di^iiife  of  Worms. 
If  the  riper  Eggs  be  cruflied  upon  white  Paper^  they  ftain  it  of  themfelvcs^ 
without  any  addition  of  Salt,  with  as  lively  a  Vermilion^  or  CoUur  de  Fai^ 
as  any  thing  I  know  in  Nature  \^  Cochineal  fcarce  excepted,  whea  afiifted 
with  Oil  of  Vitriol. 

jw^-^  XXVIL  I.  I  have  feen  two  forts  of  Infefts  which  fineltof  Muflc.  Tiic 
/^i;  ly  one  is  like  the  common  CaPricomus^  or  Goat-Chafer^  which,  is  mentioned  by 
M4^a^S  all  Naturalifts  that  write  of  Infedts,  and  which  fmclls  fo  ftrong  of  that  Per- 
fume, that  you'  may  fccnt  it  at  a  good  Diftance,  as  it  flies  by,  or  fits  near 
you.  The  other  is  a  fmall  fort  of  Bee,  which  in  the  South  and  Eaft  Parts  of 
England^  is  frequently  to  be  met  withal  in  Gardens  among  Flowers  in  the 
Spring-time.  .     .  •  •  • 

LaifJr»^6.      '•  ^'^^  ^^^  ^"^^^^  mertioned  hy  Mr.  Ray^  fmell  of  Mulk  to  an  high  De- 
^mSo.       gree.     The  fniail  ii  e^  mx  v.ry  frequent  in  the  floods  in  Lincoln/hire^  and  a- 
bout  tlu-  I'.tr^r  t- n  '     •.''•.  ro  be  found  in  Paftures  and  Meadows  upoa 
^*       "     '  :    :  of  Ranunculus  i  but  it  is  fomething  im» 

proper 
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proper  to  fay,  Bees  feed  on  Flowers :  And  likewifc  the  fame  Bees  are  no  lefs 
frequent  on  the  Flowers  of  Deni  Ledms^  t^c. 

The  Sweet  Beetle  is  a  very  large  Infeft,  and  well  known  about  Camhidge. 
All  the  Trials  I  have  made  to  prefervc  them  with  their  Smell,  have  proved 
ineffeaual :  For  both  Sorts  of  thefe  Infe6ls  will  of  themfclves,  m  a  very  few 
Weeks,'  become  almoft  fcentlefs. 

To  thefe,  1  Ihall  add  another  fwcet-fmelling  Infefl,  which  is  a  Hexapode 
"Worm,  feeding  on  Gallium  Luteum. 

Mr.  fFillouzbby  informs  me,  that  he  hath  found  the  Goat-Chafer^  or  fweet  ■•77.^3<»J• 
Beetle^  out  of  Seafon  as  to  that  Smell.    Perhaps  it  might  be  at  the  time  of 
the  Cdt :  Forafmuch  as  at  that  time,  when  I  took  them  highly  perfumed,  I 
had  obferved  the  Female  full  of  Eggs. 

XXVIII.  I.  It  is  generally  believed,  that  the  Cocbineel  comes  out  of  a^^^^'- 
Fruit  called  the  Prickie-Pear^  bearing  a  Leaf  of  a  (limy  Nature,  and  a  Fruit !!!!  «!^L 
blood-red,  and  full  of  Seeds,  which  give  a  Dye  almoft  like  to  Brajiletto-  ^  79^« 
IVoody  that  will  perilh  in  a  few  Days  by  the  Fire  •,  but  the  Infc6t  ingendred  of 
this  Fruit  or  Leaves,  gives  a  permanent  Tinfture,  as  is  generally  Known. 

There  grows  a  Berry  (by  report)  both  in  Bermudas  and  New-Englandj  cal- 
led the  Summer-Ifiand  Reed-tFeed^  which  Berry' is  as  red  as  the  Prickle-Pear^ 
giving  much  the  like  Tinfture  ;  out  of  which  Berry  come  out  firft  Worms, 
which  afterwards  turn  mto  Flies,  fomewhat  bigger  than  the  Cocbineel  Fly  % 
feeding  on  the  fame  Berry  ;  in  which  we  read  there  hath  been  found  a  Co- 
lour, no  whit  inferior  to  that  of  the  CocbineeUFly  \  and  as  to  Medicinal  Vir- 
tue, much  exceeding  it.    . 

•Tis  alfo  probable  that  Infefts  may  be  engendred  out  of  other  Vegetables  % 
cither  Herbs,  Berries,  and  other  Fruit  and  Woods,  giving  the  Tinfturc  of  its 
Original,  which  will  hold  in  Grain. 

To  breed  Infefts  out  of  Herbs,  dry  them,  for  they  yield  the  beft  Tin6hire> 
otherwife  ftamp  them,  and  let  them  dry,  till  they  will  fufFer  no  more 
Juice  to  run  from  them  (do  this  in  the  Sun,  or  in  a  proportionable  Heat :) 
or  if  dried,  infafe  them  with  Water,  in  a  Heat  for  24  Hours,  then  vapour 
away  the  Water,  till  the  Diflblution  be  as  thick  as  a  Syrup  (but  foi-  this  ufe 
ftrain  them  not  from  their  Faces)  take  this  Mafs,  and  put  it  into  an  earthen 
or  wooden  Vcffel,  covered  with  fome  Straw,  or  fomething  elfe  of  that  Na-  ^^gtntrdu 
ture,  that  it  lie  not  too  dofe,  and  fo  proportion  the  quantity  to  the  Vejfel^f^^^l^ 
that  the  Air  may  come  about,  and  into  the  Mafs,  yet  not  too  much.  Then 
fet  this  VeffeMn  a  Ditch  or  Pit  made  in  the  Earth,  in  a  Ihady  Place,  and 
put  about  it  fome  wet  Leaves,  or  fome  fuch  putrifj^ing  Rubbifti,  and  over 
it  a  Board,  and  on  that  fome  Straw,  or  the  like,  and  it  will  produce  firft  a 
Ihelly,  bulky  Worm,  and  then  a  Fly  of  the  Tinfturc  of  Concrete^  but  dura- 
ble, and  fomewhat  more  advanced. 

And  as  for  Berries,  ftamp  and  boil  them,  evaporating  them  to  the  Con* 
fiftence  of  a  Rob^  and  then  ufe  them  as  the  former, 
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Laftly^  for  Woods,  infufe  them  in  Water^  being  firftpuliwiz*d,  and  boil 
cut  their  Tin^ure,  and  then  evaporate  the  Water  to  iuch  a  Thickne&,  as 
the  other,  and  handk  them  in  the  like  way. 

The  Flies  will  play  about  the  fide  of  the  VeffeU  and  the  Surface  of  the 
Matter ;  which  taken,  are  to  be  killed  in  a  warm  Pan  or  Stove,  and  £>  dried 
and  kept. 

^— "•  2.  An  old  Spaniard  at  Jamaica^  who  lived  many  Years  in  that  Part  of  the 
*  ff^eft'Indies^  where  great  Quantities  of  Cocbineel  is  made,  affirms,  that  the 
InfeA,  whereof  it  is  made,  is  the  very  fame  which  we  call  the  Ladj^-Urd^  or 
CoW'lady.  It  appears,  he  fays,  at  firft  like  a  fmall  Blifter,  or  little  Knob 
upon  the  Leaves  of  the  Shrub  on  which  they  breed,  which  afterwards  by  the 
Heat  of  the  Sun  becomes  a  live  Infed,  or  fmall  Grub.  Thefc  Grubs  in  Pro- 
cefs  of  Time  become  Flies,  and  being  come  to  full  Maturity  (which  muft  be 
found  out  by  Experience,  in  collecting  them  at  fcveral  Seafons)  they  kill, 
by  making  a  great  fmother  of  fome  combuflible  Matter,  to  windward  of  the 
Shrubs  whereon  the  Infedts  are  feeding  (having  before  fpread  fome  Cloaths 
under  the  Plants)  whereby  all  the  Infefts  being  miotherM  and  kiU'd  by  (hak* 
ing  the  Plants,  will  tumble  down  upon  the  Cloaths;  thus  they  are  gathered 
in  great  Quantities  with  little  Trouble.  Then  they  fpread  them  on  the  fame 
Cloaths  in  fome  bare  fandy  Place,  or  {lone  Pavement,  and  expofe  them  unto< 
the  Heat  of  the  Sun  until  they  are  dry,  and  their  Bodies  IhrivcUcd  up,  which 
being  rubbed  gently  bctwfact  ones  Hands,  will  crumble  into  Grains,  and  the 
Wings  feparate  from  them,  which  muft  be  garbled  out.  Others,  'tis  faid, 
do  expofe  them  to  the  Sun  in  broad  and  ihaliow  copper  Bafons,  wherein  the 
Refleaion  of  the  Sun  will  dry  them  fooner. 

The  Tree  or  Shrub  on  which  they  breed,  caird  the  Prickle-Pear^  or  IndiM 
Figj  is  eafily  and  quickly  propagated,  by  putting  a  finglc  Leaf  above  half 
its  depth  into  the  Ground,  which  feldom  fails  to  take  Root,  and  throw  out 
other  new  Leaves  at  the  Top  thereof.  Others  fay,  they  may  be  railed  fixmi 
the  Seed  or  fmall  Grains,  which  are  to  be  found  in  the  proper  Seaibn  in  tlie 
Fruit,  which  is  fomething  like  a  Fig^  arifing  out  of  certain  yellow  Flowers, 
or  BloflToms,  that  grow  out  at  the  Tops  ot  the  uppermoft  Leaves  ;  which 
Fruit  is  full  of  a  red  Pulp,  that,  when  full  ripe,  ftains  the  Hands  of  them  that 
touch  it,^  like  Mulberries^  with  a  purple  or  fai^uine  Colour,  whereont  or 
on  the  Bloflbms,  fome  fay  the  Infedks  do  feed ;  which  haply  may  be  the  Oc* 
cafion  of  that  rich  Tindure  within  their  Bowels. 

Tifmu^f       3.  The  Figures  191,  192,  103,  reprefent  the  Cocbineel-Ffy  as  fccn  on  its. 

l^^hFiy,'*;  Belly  by  the  help  of  the  Micro/cope,  and  by  the  naked  Eye  j  and  as  fccn  oa 

Dr.  Tyfon,  j^s  Back  through  the  Microfcope. 
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wltciTS;  XXIX.  In  Jugufi  1695,  X  traced  a  Death-PFatcb  by  the  Ndfe,  and  found 
Af  Be«.Ai-it  in  a  Copper-Body  i  it  refembled  dry  Dirt  in  Colour.  I  found  another 
/."376.**^'  fome  Years  before  on  a  rotten  Poft.    This  .fmall  Beetle  had  another  anfwered 

it  in  the  fame  Room,  and  lifter  a  Minute*ft  diftiod  beating,  would  forbear 

for  the  other  to  anfwen 

The 
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The  Part  it  bears  withi  b  the  extreme  Edge  of  the  Face ;  which  I  may 
call  the  upper  Lip,  the  Mouth  being  protraftcd  by  this  bony  Part,  andJ^ing 
underneath  out  of  View. 

It  was  4t  of  an  Inch  long,  the  Colour  a  dark  brown,  with  Spots,  fome* 
thing  lighter,  irregularly  placed,  which  would  not  rub  oflf  readily.  They 
feemed  to  Ue  rather  athwart  the  Back,  and  dired  on  the  Head  ;  as  in  the 
fmall  Figure,  194,  which  is  much  of  the  fame  Size  with  it,  and  the  MacuUe  Fig.i^/^l 
are  defigned  for  the  greyilh  Spots.  Under  the  Vagin^e^  are  pellucid  Wings, 
and  the  Body  is  of  a  puJlous  Colour.  The  Head  appeared  large,  by  reaton 
of  a  large  Cap  or  Helmet,  which  covered  it  round,  only  at  the  Ear  turned 
up  a  little ;  from  under  this  appeared  the  Head,  which  was  flat  and  thin  \ 
the  Eyes  forwards,  the  Lip  hard  and  fliining,  the  Bars  of  the  Helmet  grey- 
Hh.  Two  Antenna  proceeded  from  under  the  Eyes,  which,  by  their  meet- 
ing on  the  Breaft,  I  conjeftured  to  affift  their  Feeding,  and  to  be  rather  Fro- 
bcfces ;  and  the  Helmet  to  be  turned  up  for  hearing- Ske ;  and  the  Belly  pli-  - 
cated  as  other  Beetles. 

The  Other  Beetle  that  anfwcrcd  it  was  Icfs,  and  the  Marks  on  the  Back, 
not  fo  diftind. 

By  the  Microfcope  I  difcovcred  the  Marks  to  be  thick-fct  fpots  of  Hair,  of  a 
Caftor-Co\ouv  \  the  Head  all  hairy,  and  the  Face  thick  of  curled  Hair.  On 
the  Belly  was  a  little  but  thin-fet  Hair.  The  Eyes  appeared  large,  as  in  the  Fi^^iQ\ 
Figure,  the  Superficies  confifting  of  many  fmall  fquares  furrowed  deep  be- 
tween,  and  thefelay  in  Lines  tranfverlly  defcending  towards  theNofe.  Thefe 
Eyes  were  not  moveable,  but  contiguous  to  the  Face,,  without  any  Cavity  to 
receive  them-,  and  they  were  very,  opaque.  The  Antennae  proceeded  from 
tinder  the  Eyes  5  the  fira  large  Joint  having  a  Cavity,  out  pf  which  it  pro-» 
ceeds  at  the  Sides  of  the  Lip.  Between  the  Eyes  the  Face  rifes  in  a  little^ 
Kidgc,  which  is  the  Nofe,  and.isfignified  by  the  light  part  of  the  Face.  And 
juft  below  it,  the  Noftrils  are  covered  by  ftrait  pendulous  Hair,  proceeding 
from  the  lower  Ridge  of  the  Nofe.  Under  this  Hair,  the  Cavity  is  dark.. 
Below  the  Nofe,  the  Lip-fhades  ihew  the  more  depreft  Places.  Under  this 
Lip  are  vifible  four  Forcipesy  two  of  each  fide,  to  lay  hokl  on  its  Food* 

XXX.  X .  I  have  obferved,  that  that  fort  of  Flies  which  Mouffet  calls  Mufca-  ^lu  Muib 
Lupus^  and  fomc  others,  (as  the  Tabani^  Jfilij  fc?f .)  that  have  but  2  Wings,  ^^4*  ^^ 
have  growing  out  of  their  Body,  under  each  Wing  a  fmall  flexible  Apex  or  a&.  j.^^nt- 
Pcintdt  with  which  they  poife  their  Body,  and  keep  it  in  jSptiliMOy  as  the  *.*i'^;''** 
l!>ancer  on  the  Rope  does  with  his  Pole  ;  for  pull  thefe  off,  and  their  Flight 
is  ihort  and  unfteady,  nor  can  they,  though  they  have  the  ufe  of  their  Wings, 
guide  themfelves  fo,  as  to  keep  themfelves  from  the  Qround,  or  to  avoid 
Itiiking  againft  whatever  is  in  their  Way. 

2.  Dr.  Hcok  has  obferved  thefe  Pendulum^  and  deicribed  them  in  his  4^'*fl 
Merograpbia^  Obf.  3S.  p,  273.  a»./.<9»i  * 
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.<t  tifipt-     XXXX  I  here  fend  you  a  viviparous  Ffy,  which  is  one,  if  not  the  very  l^- 
SKM.Lift«  geft  of  the  hannlefs  Tribe  that  I  have  met  with  in  England.     I  call  them 
n.-f%.p.2i7.  harmlefs,  becaufe  that  they  are  without  that  hard  Tongue  or  Sting  in  the 
•.i6o^«59S  1^^^^  ^j|;h  which  the  Oefirunhkindj  or  Gdd-Eiesy  trouble  and  offend  both 
Man  and  Beafts.    This  Fly  is  ftriped  upon  the  Shoulders^  grey  and  black, 
and  as  it  were  checquered  on  the  Tail  with  the  fame  two  Colours.   The  Fe- 
male may  be  known  by  a  Redncfs  on  the  very  Point  of  the  Tail     The  ve- 
ry latter  end  of  May  1666,  I  opened  feveral  or  them,  and  found  two  Bags  of 
live  white  Worms,  of  a  long  and  round  Shape,  and  black  Heads,  they  mo- 
laks.ir/if.  ved  both  in  my  Hand,  and  in  the  unopened  Veficles,  backwards  and  for- 
wards ;  as  being  all  difpofed  in  the  Cells  lengthy  ways,  the  Body  of  the  Fe- 
male, like  a  Sheaf.   Some  fuch  thing  is  hinted  by  Aldrovandus^  and  I  fulpeft 
all  of  this  Tribe  to  be  in  fomc  meafure  viviparous, 

Aidndtf     XXXn.  I.  In  a  great  and  very  antient  Wall  of  Free-ftone,  inthcBenc- 
i^'^'a^,  didtines  Abbey  at  Caen  in  Normandy^  facing  fouthward,  there  are  to  be  found 
*rAf.dek  many  Stones  fo  eaten  by  Worms,  that  one  may  run  his  hand  into  moft  of 
m^lt^ixu  the  Cavities,  which  are  varioufly  falhioned,  like  the  Stones  which  I  have  liecn 
wrought  with  fo  much  Art  in  the  Louvre  \   in  thefe  Cavities  there  is  abun- 
dance of  live  Worms,  their  Excrement,  and  of  that  Stone-Duft  they  caL    I 
have  taken  fome  of  thefe  living  Worms,   which  I  found  in  the  eaten  Stone, 
and  put  them  into  a  Box  with  feveral  Bits  of  the  Stone  %  leaving  them  there 
together  for  the  fpace  of  eicht  Days,  and  then  opening  the  Box»   the  Stone 
feemed  to  me  eaten  fb  fenfibly,  that  I  could  no  longer  doubt  of  it. 

Thefe  Worms  are  inclofed  in  a  Shell,  which  is  greyifli,  and  of  the  Bigpcfi 
of  a  Barley-corn,  (harper  at  one  end  than  the  other.    By  the  means  of  an  ex- 
cellent Microfcojpe,  I  have  obierved,  that  'tis  all  overfpread  with  little  Stones^ 
and  little  greenim  Eggs,  and  that  there  is  at  the  fharpeft  end  a  little  Hole,  by 
which  thefe  Creatures  call  out  their  Excrement,   and  at  the  other  End, 
a  fomcwhat  bigger  Hole,  thro*  which  they  put  out  their  Heads,  they  fiiften 
themfelves  to  the  Stones  they  gnaw.   They  are  not  fo  (hut  up,  but  that  Ibme- 
cimes  they  come  out,  and  walk  abroad.    They  are  all  black  ^out  two  Lines 
of  an  Inch  long,  and  three  quarters  of  a  Line  large.   They  are  diilingiii/hed 
into  feveral  Plyes,  and  near  their  Head  they  have  three  Feet  on  cacS  fide, 
which  have  but  two  Joints,  refcmbling  thofe  of  a  Loufe.     When  t&cy  move, 
their  Body  is  commonly  upwards,  ^ith  their  Mouth  againlJ;  the  Stone.  They 
have  a  big  Head,  fomewhat  flat,  and  even  of  the  Colour  of  a  fartdfiftttU^ 
ix'owni(h,  with  fome  fmall  white  Hair ;  their  Mouth  is  alfo  big,  whore  may 
be  feen  four  kinds  of  Jaw-bones,  lying  crofs-wife,  which  they  move  conti- 
nually, opening  dnd  (hutting  them  like  a  pair  of  Compa(res  with  four  Brancfaesi 
the  Jaws  on  both  fides  of  the  Mouth  are  aft  black  ;  the  Nedicr- Jaw  hath  a 
f%.i^.  Po^(  ^^^^  ^  ^^^%  of  A  -S^^  ^^^  uniform ;  draw  Threads  out  of  thdr  Moudi. 
^*    •    with  their  Fore- feet,  ufing  that  Point  to  rarige  them,  and  to  form  ^heir 
Shells  of  them  ;  they  have  ten  Eyes,  very  black  and  round  5  which  appear 
to  be  bigger  than  a  Pin's  Head  5  they  have  five  of  them  on  each  fide  of  the 
Heady  finding  as  in  the  Figure. 

2. 
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.    2.  I  have  aifa'found,  t&at  Mortar  is  alfo  eaten  by  an  infinite  Number  of  ^Wrf 
fmall  Creatures,  of  the  bigncfi  of  Cbeefe-mites  ;  thcfe  have  but  two  Eyes,  and  /iS/jH. 
are  blackifli ;  they  have  four  Feet  on  each  fide  pretty  long ;  the  Point  of  their 
Muzzle  is  very  iharp,  as  that  of  a  Spider.     In  old  Mortar  betwixt  Stones, 
that  is  found  in  Walk  made  of  Rubbifh,  there  is  a  great  Store  of  them,  toge- 
tl\cr  with  great  Plenty  of  their  little  Eggs:  You  may  obferve  more  of  them 
ifi  Walls  expofcd  to  the  South,  than  in  others,   and  that  the  Worms  that 
oat  the  Stone,  live  longer  than  thofe  that  eat  the  Mortar  •,  which  keep  not  • 
above  eight  Days  alive.    Without  a  very  good  Microfcope,  and  a  great  deal 
of  Attention,  'tis  difficult  to  fee  them  well. 

•  I  have  fecn  other  very  old  Walls  altogether  eaten,  as  thofe  of  the  Temple 
at  Paris^  where  I  could  find  no  Worms :  But  the  Cavities  were  full  of  Shells 
of  various  kinds,  diverfly  figured»  and  turned ;  all  which  I  believe  to  be  lit- 
de  Animals  petrified. 

.  XXXIIL  The  S^obpendraj  which  is  by  Bruerus  afcribed  to  Muffetj  in  the  fj^^^- 
latter  part  of  his  Chapter  dejulis^  p.  202,  I  few  in  the  Cloyfters  oi  trinity-  j^ijj,  * 
College  in  Cambridge^  12  or  13  Years  ago.  "•74i^.»mi 

XXXIV.  Thefe  Infers  appear  to  Sights  in  nothing  different  from  *€  j^/«^«r 
c<»nmon  fort  of  Grafiopfers ;  but  they  take  their  Flight  like  Birds,  which  is  "^^i  ^^* 
particular  to  them.    They  are  much  about  an  Inch  in  length,  of  a  grey  Co-  i^!?!^ 
lour.  In  the  Year  1685,  the  Earth  in  fome  Places  about  yiramontm  Languedocj  mmuMidif 
near  Avignon^  was  covered  four  Fingers  thick  with  them,   in  the  Morning  i^g^^^ 
before  tl^  Heat  of  the  Sun  was  confiderable :  But  as  foon  as  it  began  to  be 
hot,  they  took  Wing  and  fell  upon  the  Corn,  eating  up  both  Leaf  and  Ear, 
and  that  with  fuch  Expedition,  by  reafon  of  their  great  Number,  that  in  three  ^*^fi^ 
hours  they  devoured  the  Corn  of  a  whole  Field  5  after  which,  they^againtook  Jj.*'*  *** 
Wing,  and  their  Swarms  were  fo  thick,  that  they  covered  the  Sun  like  a 
Cloud,  and  were  whole  Hours  in  paffing.     They  flew  againft  the  Wind» 
and  went  over  the  Cajiley  which  is  very  high,,  and  feized  upon  another  Fiekl 
of.  Corn,  which  they  deftroyed  fike  the  former.    After  having  eaten  up  the 
Com,  they  fell  upon  the  Vines^  the  PulfOf  the  WiUows^  and  even  the  Hemp^ 
notwithftanding  its  great  Bittemefs.     Afterwards,  about  the  end  of  Jugufty, 
they  ceafed  flying,  and  copulated,   and  the  Female  ftruck  her  Tail  into  the 
hard  Earth,  where  fhe  can:  a  Foam,  and  made  therewith  in  the  Ground  a 
Hole,  as  big  as  that  of  a  Goofe-quitt^   and  about  an  Inch  long,   wherein  fhe 
laid  her  Eggs,  which  arc  much  of  the  fize  of  Millet-feed ;  there  would  be 
fometimes  fifty  of  thcfe  E^  in  a  Hole,  which  are  fo  covered  over  with  the 
fame  Earth,  that  the  Water  docs  not  get  in.     After  this,  all  thefe  Infefts 
died,  and  flunk  very  much.     They  began  to  hatch  \n  April  1686.     la 
Mbrcby  we  thought  upon  deflroying  their  Eggs,  which  lie  not  above  a  Fin* 
ger*s  breadth  in  the  Earth ;  and  we  took  ot  them   118  Quintals,  being  9 
Tuns.     Since  their  Hatchings,  they  have  taken  above  15  Tuns  of  the  young^ 
CraJhopperSy  which  are  not  yet  bigger  than  Flics :  And  there  are  yet  a  Mul- 
titude: 
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titude  that  have  efcaped  us.    If  this  Care  had  not  been  t^eii»  there  would 
have  been  enough  of  them  to  have  eaten  up  the  Corn  of  the  whole  Proyincc 


rbiGimrs^      XXXV.  Fleas  bring  forth  Eggs  (or  a  fort  oiNits  j)  from  thefe  Eggs     _ 
iT'SiS'  hatched  Worms  ;   thefe  Worms  make  to  themfelves  Bag?  like  ^Ik-fVimms'^ 
aocefto^r  ^d  from  out  of  thefe  Bags  come  Fleas.    The  Eggs  they  depofitc  on  Dog^ 
•.M9M»»  c^^g^'  j^en  and  other  Animals  infefted  with  them ;  or  in  Places  where  they 
Qeep»  which  being  round  and  fmooth,  flip  ordinarily  ftreight  to  the  Ground, 
*  or  fix  themfelves  on  the  Plyes,  or  other  Inequalities  of  the  Coverlets  and 
Cloaths.     From  thefe  are  brought  forth  white  Worms  of  a  (hining  Pear-co- 
lour, which  feed  themfelves  on  the  Bran-like  Subftance  which  dicks  in  the 
Combs  when  Puppies  are  combed  to  take  out  the  FleaSy    or  with  a  certain 
downy  Subftance,  that  is  found  in  the  Plyes  of  Linnen-Drawcrs  or  other  fuch 
Fir.iqj.  like  Excrement.    They  come  in  a  Fortnight  to  the  bignefs.  of  F^.  197.  and  are 
'  very  lively  and  active,  and  ifthey  have  any  Fear,  or  if  they  be  touched,  they 
fuddcnly  roll  themfelves  up,   and  make  as  it  were  a  Ball.     A  litde  after, 
they  come  to  creep,  after  the  manner  of  the  Silk-ff^orm  that  have  no  Legs, 
with  a  brifk  and  very  fwift  Motion.     When  they  are  come  to  their  ufual  big- 
nefs they  hide  themfelves  the  moft  tKey  can,   and  bringing  out  of  their 
Mouths  the  Silk,  they  make  round  themfelves  a  imali  B^,  white  within  as 
Paper,  but  without  always  dirty,  and  foul'd  with  Duft.    The  Bags  are  to 
Ffg.i^S.  the  naked  Eye  of  the  bignefs  of  Fig.  198^  without  magnifying.     In  other  two 
Weeks  in  the  Summer-time,  the  Flea  is  perfedly  formed  ;  without  that  the 
Worm  quits  its  Exuvia  in  its  Bag,  as  do  the  SUk-fTorms ;  and  as  do  all  Cater- 
pillars^  which  leave  in  the  fame  their  jExin^iiT.    Thei%tf,  fo  long  as  it  is  indo- 
fed  in  the  Bag,  is  Milk-white»  altho'  it  has  its  Legs ;  but  two  Days  before  it 
comes  out,  it  becomes  coloured,  grows  hard,  and  gets  Strength,  fo  that 
coming  fpeedily  out,  it  ftreight  leaps  away. 

F/f.199.  Reprefents  the  .^j.    Fig.2cx>.  Tht  Werm.   Fig.  201.  Thefis^ 
Fig.  ZQZ.  The  Flea.    But  all  magnified  by  the  Microfcof^, 

^tutmmet  ;XXXVL  There  have  occurred  to  my  Obfervatioi  but  three  iostso^Ants^ 
Xr^Bdm^  commonly  without  Wings  ;  ^jiz.  very  black,  dark-brown  and  PHUmart. 
Xittg,  11.13.  Each  kind  inhabit  by  themfelves  in  their  feveral  Banks,  two  forts  feidom  or 
never  being  found  together  5  and  if  cither  of  the  other  two  forts  be  put  into 
the  black  Jnis  Bank,  'tis  worth  obferving  what  Eftmity  there  is  betwiicc 
thefe  little  Creatures,  and  with  what  Violence  the  black  ones  will  feize  on 
the  red,  never  leaving  to  pinch  them  on  the  Head  with  their  FarcepSy  or 
Claws,  till  they  have  killed  them  upon  the  place ;  which  done,  they  will 
carry  them  Dead  out  of  the  Field,  from  their  Bank.  But  if  you  put  black 
jltt(s  into  a  Bank  of  the  red,  the  black  feem  to  be  fenfihleofthetoangcnefs 
of  the  Place  they  are  in,  xhat  there  they  will  not  meddle  with  the  red  \  but 
as  if  they  were  frighted,  and  concerned  for  nothing  but  Self-preicrvatk>n» 
run  away. 

Upon  opening  of  thefe  Banks,  I  obierve  firft,,  a  white  Subftance,  which  to 
the  bare£ye  looks  like  the  fcattering  of  fine  white  Sugar  or  Salt,  but  very 

5  foft 
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foft  and  tenddr.  And  if  J^ou  take  a  bit  of  it,  as  big  perhaps  as  a  MuJUrd^ 
Sttdt  and  lay  tc  on  the  Objeft-Piaceof  agood  Mkrofcope^  you  may  by  opeaii^ 
it  'with  the  Point  of  a  Needle  difcern  many  pure^  white  and  dear  Appear.- 
ances  in  diftm£k  Membranes  all  Figured  like  the  lefTer  fort  of  Bird's  ^g% 
and  as  clear  as  a  Fifli's  Bladder.  This  Subftance,  as  it  hath  been  juft  now 
deicribedy  I  find  in  xhtAnts  tbemfelves*,  which  I  take  to  be  the  true  Ants- 
Eggs :  It  t3eing  obvious  to  the  ObfervatioQ,  chat  wherever  this  is  uncovered}, 
they  make  it  their  Bufinels  to  carry  it  away  in  their  Mouths  to  fecure  it, 
and  will,  after  you  have  fcatcered  ic,  lay  it  on  a  heap  again,  with  whaf: 
fpeed  they  can.  I  obferve,  they  lie  in  Multitudes  upon  this  (if  I  msLf 
fo  call  it)  Spawn  of  theirs :  And  after  a  little  time  every  one  of  thete 
fmall  Adherences  is  turned  into  a  little  Vermicle^  as  fmall  as  a  Mite^  hardly 
discerned  to  ftir.  But  after  a  few  Days  more,  you  xxaq  perceive  a  feeble 
Motion  of  Flexion  and  ExtenHon,  and  they  begin  to  look  yellowish  and  hairy, 
ihaped  very  like  a  fmall  Maggot :  And  fo  keeping  that  fliape,  grow  almoU: 
as  big  as  an  Jnt^  and  having  every  one  a  black  Spot  on  them.  Then,  they 
get  a  Film  over  them,  whitifh  and  of  an  Oval-Hiape;  for  which  Reafon^  I 
fuppole,  they  are  commonly  called  Ants-Eggs ;  which  yet  (to  fpeak  proper*- 
ly)  are  not  fo. 

I  have  opened  many  of  thefe,  vulgarly  callM  Ann-Eggs^  I  mean  the  Icffor 
fort,  (for  there  are  fome  as  big  as  a  Wheat-Corn,  others  leis  than  a  Kye-Corn) 
and  in  fome  I  find  only  a  Maggot  to  appearance  jufl:  as  was  defcribed  before* 
In  others,  I  find  a  Maggot,  beginning  to  pw  on  the  fhape  of  an  Ant  about 
the  Head,  with  two  litde  yellowilh  Specks,  where  the  Eyes  are  defign^d  i 
in  others,  a  further  Progrefs,  and  fumifli'd  with  every  thing  to  ^ompleac 
Che  Shape  of  an  Ant :  But  wholly  trafparent,  the  Eyes  only  eycepted,  which 
are  then  as  black  as  black  Bugles.  But  when  they  newly  put  on  this  Shape, 
I  could  never  difcem  the  kail  Motion,  in  any  one  part  of  the  litde  Creacavesy 
whereof  the  Reafon  may  perhaps  be  the  Weaknefs  of  their  Fibres ;  for  after 
a  little  more  time,  when  they  begin  to  be  brownifh^  they  have  Strength  to 
ftbr  al!  their  Parts.  At  laft  I  met  with  fome  of  thofe  reputed  Eggs,  which 
being  carefully  opened  by  me,  I  took  out  of  feveral  of  them  every  way  per- 
feft  and  compleat  Ants^  which  did  immediately  creep  aboqt^  among  the 
reft,  no  way  differing  from  many  other  Ants^  but  by  a  mor9  feeble  MociiOa 
of  their  Limbs.  And  thb  I  took  for  a  clear  Demooftracton  of  wh^  I  ^e^ 
figned,  which  was  to  know,  that  the  Film  does  only  cover  the  ^^[aggot  while 
fhe  is  transforming  into  an  Ant^  and  fit  to  fhift  for  herfelf*  The  black  3peck^ 
thzt  is  at  one  end  of  every  fudh  reputed  Ant^s  Egg,  I  fuppolie  to  be  caA  out 
of  the  Maggot  in  her  Transforaoadon :  Since  a^r  it  put»  pn  the  fliape  of  an 
Ant^  the  Spedc  is  quite  gpne^  and  the  whole  Body  of  the  A^t  pure  clear  ; 
iince  alfo  this  Speck  at  the  end  of  the  laki  Egg^  lies  always  dofe  co  the  Amus 
of  the  induded  Ant. 

Ic  is  obfinrvable,  how  upon  a  heeaking  up  of  their  Baab^  they  fsaJce  it  tbpir 
bufinefs  immediately  to  carry  tbetf  Tou^g  out  of  S^jh£  again  i  layic^  fhe 
ftfveral  forts  of  them  in  feveral  Places  and  Heaps ;  the  which  if  you  min- 
gle again,  or  fcatter/  you  ihall)  laying  but  fome  bits  of  Skite»  or  the  like. 
Vol,  IL  -  I  i  i  i  i  in 
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in  any  place  they  may  come  to,  and  get  under,  after  a  Few  Hours  fee  all  the 
Vermicles  and  vulgarly  called  Eggs,  laid  in  their  fcveral  and  diftinft  Parcels 
under  fuch  Pieces  of  Slate,  ^c.  Provided  the  place  be  not  fo  cold  as  to  chill 
their  Limbs ;  which  if  it  be,  by  being  brought  to  the  Fire,  they  will  foon 
recover  their  Strength,  and  fall  to  their  bufinefs  again,  of  fccuring  their 
little  Ones.  They  know  all  the  forts  of  their  Young  fo  well,  that  you  can- 
'Hot  deceive  them  though  you  may  with  Fine  Sugar,  Salt,  or  the  Crumbs  of 
very  White  Stale  Bread,  fcattered  in  the  Mould,  where  their  firft  true  Eggs 
are,  as  I  call  them,  be  miftaken  your  felf,  yet  the  Ants  will  not,  nor  touch 
a  bit  of  what  is  not  their  own  Offspring. 

I  have  obfsrved  in  Summer  that  in  the  Morning  they  bring  up  thofe  of 
their  Young  (that  are  vulgarly  caird  Ants-Eggs)  towards  the  top  of  the  Bank: 
fo  that  you  may,  from  ten  in  the  Morning  until  five  or  fix  in  the  Afternoon, 
find  them  near  the  top ;  efpecially  about  one,  two,  or  three  of  the  Clock,  and 
later,  if  the  Weather  be  hot  •,  when  for  the  moft  part  they  are  found  on  the 
South-fide  of  the  Bank.  But  towards  leven  or  eight  at  Night,  if  it  be  Cool  or 
likely  to  Rain,  you  may  dig  a  Foot  deep  before  you  can  find  them. 

rhifjd        XXXVir.  Dr.  Hulfe  in  Aug.  1670,  fent  me  thefe  Obfervations  5    "  Bare 

l^m!iyMr.  **  »"  Atit-HiU  with  a  Stick,  and  then  caft  Cicbary-fiowers  upon  it,  and  you 

f.wray,  n.  i«  flia||  fee  the  Ants  creep  very  thick  over  them  ;  now  as  they  creep,  they 

'^' *^^' *•  let  fall  a  drop  of  Liquor  from  them,  and  where  that  chanceth  toiighiv 

**  there  you  fhall  have  in  a  Moment  a  large  red  Stain.     Sonietimes  they 

*'  will  be  a  pretty  while  before  they  difcolour  them,  and  at  other  rimes, 

♦•  they  will  do  it  fuddenly.     At  the  firft  I  gueflfcd  that  being  vext,  by  ftir- 

**  ring  their  Hill,  they  might  thruft  their  Stings  into  the   Flowers,  and 

**  through  them  convey  that  (harp  Liquor  ;  but  by  bruifing  them,  and  rub- 

*•  bing  the  expreflfed  Juice  againft  the  Flowers ;  i  find  they  will  be  equally 

"  ftain'd.     'Tis  a  thing  well  known,  that  Ants^  if  they  get  into   Peopfcs 

"  Cloaths,  and  fo  to  their  Skin,  will  caufe  a  Smart  and  Tingling,  as  if  ihcy 

**  were  nettled  •,  which  I  conceive  is  done  by  letting  fall  the  forcmenxioned 

•*  corrofive  Liquor,  rather  than  by  Stinging. 

**  To  what  fort  of  Liquor  to  refer  this  Juice,  I  know  not.  I  dropt  Spirit 
•*  of  Salt,  and  Oil  of  Sulphur  upon  the  Flowers;  but  they  did  not  caufe 
**  them  to  change  Colour.  I  likewife  put  Salt  of  Tartar  upon  them,  and 
"  dropt  thereon  a  little  Spirit  of  Salt,  which  caufed  a  fufiicient  Fermentation;. 
**  but  prevailed  not  to  change  the  Colours  of  the  Flowers  in  the  leaft. 

"  This  Obfervation  holds  true,  not  only  in  Cichory-flowers^  but  alfo  Lark- 
«  Spur^  Borage^  and  all  others  of  a  Blue-colour." 

•  Some  Years  fince  Mr.  Sam.  Fijher  oi  Sheffield^  made  me  acquainted  vritli 
thefe  Experiments,  viz.  "  If  with  a  Staff,  or  other  Ihftrument  you  ftir  an 
•«  Heap  of  Ants,  (efpecially  Horfe-Anls)  fo  as  to  anger  them,  they  will  let 
"  fall  thereon  a  Liquor,  which  if  you  prefcndy  fmcU  to,  will  twinge  the 
*<  Nofc  like  newly  diftilkd  Spirit  of  Vitriol. 
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«  A  Weak  Spirit  of  Pifmiresj  will  turn  Borage-flowers  red  in  an  Inftant;  . 
<«  Vinegar  a  little  heated  will  do  the  like.  Pifmires  diftiird  by  themfelves, 
"  or  with  Water,  yield  a  Spirit,  like  Spirit  of  Vinegar,  or  rather  like  the 
*'  Spirit  of  ViridiJEris\  Lead  put  into  this  Spirit,  or  Fair  Water,  with  the 
*'  Animals  themfelves  being  alive,  maketh  a  good  Saccharum  Saturni.  Iron 
"  put  into  the  Spirit,  affords  an  AJlringent  Tinlfure^  and  by  a  Repetitiofty  a  Crocus 
**  Marlis.  Take  Saccharum  Saturni  thus  made,  and  diftil  it,  and  it  will  af- 
•'  ford  the  lame  Acid  Spirit  again,  which  the  Saccharum  Saturni  made  with 
"  Vinegar  will  not  do  ;  but  returns  an  inflammable  Oil  with  Water,  and  ,no- 
"  thing  that  is  Acid,  Saccharum  Saturni  made  with  viridi  ASriSj  doth  the  fame 
*'  (in  this  refped)  with  that  made  with  Spirit  of  Pifmires.  When  you  put 
*«  the  Animals  into  Water,  you  murt  ftir  them  to  make  them  angry,  and  dien 
*'  they  will  fpirt  out  their  acid  Juice.  No  Animal  that  we  ever  diftilled 
*'  (he  fpeaks  of  his  Brother  and  himfelf )  except  this,  yields  an  acid  Spirit, 
*'  but  conftantly  an  Urinous  ;  and  yet  we  have  diftillcd  many,  both  Flcfli, 
«  Fifli  and  Infeds/' 

In  Dr,  Hulfe's  Account,  where  he  faith,  that  Spirit  ofSalfy  and  Oil  of  Sul- 
phur dropped  upon  Cichory- Flowers,  did  not  caufe  them  to  change  Colour^  it  is  to 
be  underftood  of  the  Flowers  entire  and  unbruifed :  For  any  blue  Flow- 
ers being  a  little  bruifed,  and  then  a  Drop  of  Spirit  of  Sak,  or  any  other 
Acid  Spirit  let  fall  thereon,  will  turn  inftantly  red.  The  Reafon  is  obvi- 
ous ;  for  that  the  Leaves  bf  the  Flowers  (as  all  the  other  parts  of  the  Pbnt) 
being  inverted  with  a  Skin  or' Membrane,  the  Liquor  dropped  thereon  cah- 
not  eafily  penetrate  it,  and  fo  commix  itfelf  with  the  interiour  Juice  or 
Pulp.  Hence  it  is,  that  if  thefc  Flowers  be  put  into  cold  Vinegar,  efpecial- 
ly  if  the  Weather  be  cool,  they  will  not  change  Colour  for  a  confiderable 
time  i  but  if  you  heat  the  Vinegar,  they  will  change  immediately. 

2.  Having  obferved  that  a  Pifmire  bruifed  and  fmelt  to,  emits  a  ftrangc  AHotitrik. 
fiery  and  piercing  Savour,  like  the  Leaf  of  the  Herb,  by  Botanifts  calPd  Flatn-^^/Jf^f^^ 
fnulaj  broken  at  one's  Noftrils,  I  have  by  this  means  found  an  Infedb,  which  hDr.M.u- 
I  fufpeft,  may  yield  an  acid  Liquor,  as  well  as  the  Pifmire'^  and  that  is  the  ^67.*'' '^' 
long  and  round-bodied  red  coloured  J ulus  diftinguifhed  from  all  other  Multipeds^ 
in  that  their  innumerable  Legs  are  as  fmall  as  a  Hair,  and  white,  and  in    • 
going  they  are  moved  like  Waves  -,  not  rare  amongft  dry  Rubbifli ;  no 
Scolopendra^  ours  being  an  harmlefs  InfcA,  and  that  armed  with  dangerous 
Forcipes.    The  Body  of  this  Julus  being  bruifed,  ftrikes  the  Noftrils  exceed- 
ing fiercely. 

XXXVIIL  Sep.  2|  167J,  I  found  in  a  fandy  Ditch-bank  about  a  Mile  and  ^^>*-/"J- 
an  half  from  Tork^  in  the  high  Road  to  London j  a  fort  of  exceeding  fmall  ^Drfwtt^ 
Pifmires  (by  which  Note  alone  I  think  they  may  be  fufficienriy  diftinguifh'd  ^J\^}ft^ 
from  all,  at  leaft,  that  I  have  fcen.)     Thofe  without  Wings,  were  of  a  Light-  xxti^  & 
yellow,  or  Flaxen,  and  being  broken  at  one*s  Noftrils  they  emitted,  like  others,  ^2^"' 
an  acid  or  fowre  Scent,  but  thofe  of  the  fame  Bank  with  Wings,  were  Coal- 
Black,  and  thofe  bruifed  and  fmelt  to,  emitted  a  fragrant  Smell  like  Mulk, 
And  an  Apothecary  in  Tork,  famous  for  his  Diligence  in  Chymical  Operations, 

I  i  i  i  i  2  did 
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did  compare  them  (u&ieen  and  not  yet  made  knowA  to  him)  to  an  Excet- 
lent  Balfam^  he  is  wont  to  prepare. 

They  either  fend  forth  Threads  \  fuch  as  arc  diofe  who 
cither  weave  to  catch  their  Prey  ; 
or  make  the  round  Nets^  and  arc  in  Number  IX. 
'i.  The  TellowiJb'Spider^  with  the  Belly  a  little  pointed  and  crooked. 

2.  The  Red' Spider^  or  Crofs-bearer^  having  on  each  Side  at  the  upper 
Part  of  (he  Belly  a  kind  of  prominent  Tubercle. 

3.  The  Jfh'CoUured  Spider ^  having  the  Figure  of  the  BntiDck  divided 
into  five  Parts,  almoft  feparated  from  one  another,  and  very^  fuJL 

4.  The  TellowifthSpiderf  of  a  leafy  Colour^  and  marked  m  the  Buttocks 
with  four  white  Spots. 

5.  The  BlackiJb'Spidsr^  with  the  Buttocks  painted  fikc  the  Leaf  of 
an  Oak. 

6.  The  Greenifthgelded  Spider^  with  a  long  flcnder  Belly. 

7.  Tbo  Afh'Coloured  Spider  of  the  Woods^  with  the  Belly  pdnted,  or 
three-fquare. 

8.  The  Green-Spider^  with  the  Tail  marked  above  with  black  Spots^ 
and  the  Anus  of  a  Saffrvn-Colour. 

9.  The  Slack  Crofs-Bearer  Spider^  with  a  fijll  BcHv- 
Or  the  Globular  Nets,  N.  IV.  ^ 

10.  The  Variegated  Spidery  with  a  globular  Belly  i 

1 1.  The  Red-Spider y  having  the  Top  of  its  round  Buttocks  radiated 
like  a  Star. 

12.  The  Black  Honfe-Spidcr. 

13.  The  Leaft  Afb-coloured  Spider,  marked  with  a  black  Spot  upon  the 
Top  of  the  Hips. 

Or  fVebs,  or  Sheets,  N.  VIII. 

14.  The  TellowiJb'Spider,  hairy,  with  long  Feet,  and  of  the  Do- 
meftick  Kind. 

15.  The  BlackiflhSpider,  with  a  large  Spot  on  the  Top  of  its  Bat* 
tocks,  whkh  is  (Iriped.    This  too  is  Domeftick. 

16.  The  Sooty-Spider  of  Craven,  flvining  remarkably,  and  having  its 
Tail  bifiircated. 

17.  The  Tellowijb' Spider,  marked  in  the  Buttocks  with  a  Train  of 
four-fquare  blackijb  Spots,  and  having  oblique  Tdkwijb-Strtaks  on 
the  Sides  of  each  Buttock. 

18.  The  greateS  AJb-coloured  Spider,  with  a  bifurcated  Tadl. 

19.  The  Bladt  or  Chefnut-coloured  Spider,  fmooth^  and  its  Buttocks 
here  and  there  very  bright. 

20.  The  j^'Coloured  Spider,  foft,  and  having  a  pretty  broad  bhdcilh- 
red  Spot  upon  its  Belly,  which  is  marked  with  oblique  Streaks. 

Lit.  The  Spider  for  the  mod  Part  livid,  without  any  particuhr  Spoei 
or  Streaks  upon  its  Belly,  and  therefore  it  does  not  weave  (uoiefi 

the 
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the  ttifcwifig  ant  of  Threads  and  its  Flightier  to  that  \)  though 
it  can  upon  OcaSrost^  viz.  Webs  to  piclerve  its  Fetus,  or 
againfl:  the  Winter  ;  but  cbey  hunt  the  Fiies  openly ;  and  they  are 
either,  fi&r  £jr^,  N.  V.  And  thefc  with  adl  the  former  have 
eight  Eyes. 

22.  The  ReddiJb^Spfder,  little,  and  very  fwift. 

25,  Tbe  Crab'Hke  Spider ^  with  Eyes  of  a  Violet,  Purplilh  Colour, 
and  flow. 

24.  The  Afihcohured  Spider^  with  the  Belly  ftreaked  in  a  wavey  man- 
ner, remarkably  tall,  and  peaked. 

25.  ne  BrowH-Spidery  with  the  Belly  obliquely  ftreaked. 

26.  The  Black-Spider^  Inhabitant  of  the  Woods. 
Or  ne  Pbalangiay  orjumping'SpiderSy  N.  III.     Thefe  have  enly 

fix  Eyes. 
2  7.  ^e  Ajh-cohured  Spider ^  variegated  with  a  Silvcr-0)k)ur  and  Black. 
23.' The  Tellowi/tf-Spider J  with  Eyes  refembliog  an  EmeraJdy  and 

having  three  fmall  Saffron-cdoured  Screaks  along  the  Buttocks. 
29.  The  Reddtjh'Spider  ef  Craven^  or  the  Spider  of  the  Heathy  or  of 
the  Rocks. 

Or  fuch  as  fend  out  no  Thread  at  ^I,  as  are  moft  of  thole  which 
have  very  long  and  flender  Legs  j  and  thefe  have  only  two  Eyes, 
and  Claws  upon  their  fore  Leg?.     N.  f  V. 
The  Red-Spi^r^  untufted,  living  in  Troops* 
The  Afb'cohured  Spider,  tufted. 

The  variegated  black  and  white  Spider^  exceeding  final!,    and 
living  in  the  Woods. 
I  33'  The  Saffrm-c&hwred  Spidery  as  I  think  it  is  commonly  called,  in 
England^,  a  Tanf. 

XL.  I.  I  have  difcover^d,  that  aH  Spiders  that  fptn  a  Thread,  (thofc  which  spidendkrt^ 
vrt  czW  Shepherds^  or  long-legged-Spiders^  never  do,)  are  the  Makers  of  thofe  '^^^^^^ 
long  Threads  in  the  Jkr  in  Summer^  and  e^cially  towards  September^  fo  much  /» fL  Air^ 
wondrcd  at,  and  in  fuch  infinite  Quantities  every  where.  I  exadly  marked  2»^Tr. 
all  the  ways  of  Weaving^  ufed  by  any  fort  of  them,  and  in  cbofe  admirable  h^r.iM^ 
Works,  1  ever  noted,  that  they  ftill  let  down  the  Thread  they  made  ufe  of,  ^^[oi^ 
and  drew  it  after  them. 

At  len^  in  nearly  attending  on  one  thdt  wrought  %  Net,  I  law  him 
fuddenly  in  the  mid- Work  to  defift,  and  turning  his  Tail  into  the  Wind  t» 
dart  out  a  Thread,  with  the  Violence  and  Stream  we  fee  Water  fpout  out  of  a 
Spring.  This  Thread,  taken  up  by  the  Wind,  was  ki  a  Moment  emitted  fome 
Fathoms  k>ng,  ftill  iflfuing  out  of  the  Belly  of  the  Animal  \  by  and  t^  the  Spi^ 
ier  leapt  into  the  Air,  and  the  Thread  mounted  her  up  fwifdy.  After  this  firft 
Difcovery,  I  made  the  like  Obfervation  in  almoftall  die  fiirt  of  Spider s^  I  had 
before  diftinguifted  ;  and  I  found  the  Air  filled  with  young  and  old,  failing; 
on  their  Threads,  and  undoubtedly  ieizifig  QM/i-and  other  Ii>ieftsin-thi^  Pa(; 
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fagc ;  theroi)eing  often  rhantfeft  Ggos  of  flOTghter,  as  LegSi  Wings  of  Fliis^ 
Sec.  on  thcfe  Threads,  as  in  their  Webs  be/ow. 

One  thing  yet  was  a  wonder  to  me,  viz.  that  many  of  thefc  Threads,  that 
came  down  out  of  the  Air,,  were  not  fingl?,  but  fnarlcd,  and  with  Complica- 
blc  woolly  Locks,  now  more,  now  lefs,  and  that  on  thefe  I  did  not  always 
find  Spiders^  though  many  times  I  bad  found  two  or  three  upon  one  of  .them ; 
•whereas  when  they  firft  flew  up,  the  Thread  was  ftill  fmgle,  or  but  little 
tangled,  or  it  may  be  thicker  in  one  place  than  another.  In  the  end  by  good 
Attention,  I  plainly  found  them  to  get  to  the  Top  of  a  Stalk  or  Bough,  or 
fome  fuch  like  thing,  where  they  exercife  this  darting  of  Threads  into  the  Air ; 
and  if  they  .had  not  a  mind  to  fail,  they  either  fwifdy  drew  it  up  again,  wind- 
ing it  up,  with  their  Fore-feet  over  their  Head  into  a  Locks  or  break  it  oflF 
Ihort,  and  let  ^he  Ajr  carry  it  away.  This  they  will  do  many  times  together : 
And  you  may  fee  of  them  that  have  Chains  of  thefe  Locks  or  fharkd  Thread 
before  them,  and  yet  not  taken  Flight. 

Again, « I  found  that  after  the  firft  Flight  all  the  time  of  their  Sailing,  they 
make  Locks,  ftill  darting  forth  frefti  fupplies  of  Thread,  to  fport  and  fail  by. 

It  is  further  to  be  noted,  that  thefe  complicated  Threads^  arc  much  more 
tender  than  our  Houfe- Webs. 

In  Winter  and  at  Chrijimas  I  have  obferved  them  bufy  a-Darting :  But  few 
of  them  fail  then,  and  therefore  but  fingle  Threads  only  are  to  be  ieen.  And 
befidcs,  they  are  but  the  young  Ones,  of  laft  Autumn's  Hatch,  that  are  then 
employed  •,  and  it  is  more  than  probable,  that  the  great  Ropes  of  Autumn 
are  made  only  by  the  great  Ones,  and  upon  long  Pai&ges  and  Summer- Wea- 
ther, :when  great  Numbers  of  Prey^  may  invite  them  to  ftay  longer  up. 

j>Dr.Huifr,     2.  I  have  feen  Spiders  flioot  their  Webs  three  Yards  long  before  they  begin 

m:6s^PAiosi  to  fail ;  and  then  they  will,  as  it  were,  fly  away  incredibly  fwift.  Which  PLe- 
nomenon  doth  fomewhat  puzzle  me  •,  feeing  fometimes  the  Air  doth  not  move 
a  quarter  fo  faft  as  they  feem  to  fly,  Moftly  they  project  their  Threads  fin- 
gle, without  dividing  or  forking  at  all  to  be  feen  m  them.  Sometimes  they 
ftill  flipot  the  Thread  upward,  and  Will  mount  with  it  in  a  Line  almoft  Per- 
pendicular.; and  at  other  times  they  projed  in  a  Line  Parallel  to  the  Plain 
of  the  Horizon  ;  as  you  may  often  fee  by  their  Threads  that  run  from  one 
Tree  to  another,  and  kkewifc  in  Chambers  from  one  Wall  to  another, 

I  confefs,  this  Obfervation  at  firft  made  me  think,  that  they  could  fly  ; 
becaufe  I  could  not  perceive,  how  a  Thread  could  be  drawn  fo  parallel  to 
the  Horizon  between  two  Walk  or  Trees,  as  abovefaid,  ualeis  the  Spider  &cw 
through  the  Air  in  a  ftraight  Line. 

pig.ios.  The  way  for  forking  their  Threads,  is  exprefled  by  the  Figure,  What  Rea- 
fon  Ihould  be  given  of  this  Dividing,  I  know  not,  except  that  their  Threads, 
being  thus  winged,  become  better  able  to  fuftain  them  in  the  Air. 

They  will  often  faften  their  Threads  in  feveral  Places  to  the  Things  they 
creep  upon :  The  manner  is  by  beating  their  Tails  againft  them  as  they 

F/f. 204.  creep  along,  which  may  be  underftood  by  the  Line  tf,  b.  By  this  frequent 
Beating  in  id  their  Thread  among  the  Aiperities  of  the  Place,  where  they 

creep. 
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creep,  they  cither  fecurc  it  againft  the  Wind,  that  it  be  not  eafily  blown 
away;  or  elfe  whilft  they  bang  by  it,  if  one  ftidc  breaks,  another  holds  fail, 
fo  that  they  do  not  fall  to  the  Ground. 

3.  1  had  the  firft  Notice  of  this  Darting  of  Spidtrsy  from  Dr.  H«l/e^  which  ^y  ^*^.  j. 
was  not  long  after  communicated  to  me  by  Mr.  Lifter  \  nor  is  ic  any  great  ^"^'  ^^ 
Wonder,  that  inquifitive  Perfons,  applying  themfelvcs  to  obferve,  and  con- 

fider  the  fame  Subjefts,  fliould  make  the  fame  Difcovcries. 

4.  Mr.  Ufter  intimates  in  a  later  Letter,  that  Mr.  IVray  knew  nothing  of  hi^J'-'' — '^• 
having  obfervcd  the  darting  of  Spiders^  no  more  than  he  knew  that  either    *'°'*** 
Mr.  IVray  or  any  body  elfe  had  obfcrved  it,  until  fuch  time  as  he  occafionally 

fent  Mr.  ^r^ay  a  Catalogue  of  our  Engli/b- Spiders ;  upon  which  Subjefl 
Mr.  lyra/  put  this,  among  other  Qucftions,  Whether  he  had  obferved  the 
Darting  of  Spiders  ? 

Whence  it  appears,  that  this  Obfervation  is  as  well  Mr.  Lifter's  as  Dr.  Hulft's. 

5.  I  take  the  Forking  of  fome  Threads  (for  Dr.  Hulfe  excepts  the  moft)  ^y^^-i^^- 
to  be  meerly  accidental,  even  as  it  is  to  our  Hair :  Neither  do.  I  think  that  ^.^Igi*.'^^" 
any  fuch  thing  is  deTignedly  done  by  the  Animal,  and  for  as  much  as  I  have 
obferved.  Spiders  Threads  of  themfelves  are  exceeding  flick  and  fmooth. 
There  is  indeed  a  dividing  in  the  Projeftion  of  the  Threads  of  many  forts  of 
Spiders,  and  efpecially  among  thofe  which  we  diftinguifli  by  the  Name  of 

Lupi^  which  Tribe  is  moft  frequent,  and  particularly  delighted  in  Sailing,  yet 
this  Dividing  is  much  of  another  Nature  than  Forking.    Thefe  Lupi  will  dart 
a  whole  Stamen  or  Sheaf  zi  once,  confiding  of  many  Filaments  :  Yet  all  of 
one  length,  all  divided  each  from  the  other>  and  diftin6l  until  fome  chance 
cither  fnap  them  off,  or  entangle  them.     But  for  the  moft  part  you  may 
obferve,  that  the  longer  they  grow,  the  more  they  fpread,  and  appear  to  a 
drligent  Obierver,  like  the  numerous  Rays  in  the  Tail  of  a  Blazing  Star., 
As  for  that  which  carries  them  away  in  the  Air^  fo  fwift  offhand,  it  is,  as. 
I  have  already  hinted,  partly  their  fuddcn  Leap,  ^nd  partly  the  length  and 
number  of  the  Threads  projcfted,  the  Stream  of  the  Air  and  Wind  beating 
more  forcibly  upon  them':  And  thus  we  fee  aRope  that  unexpeftedly  flips^ 
comes  home  with  a  ieeming  Violence,  and  partly  (and  that  much  too)  the 
tofture  and  Management  of  their  Feet>  which,  at  Icaft  by  fome  fort  of  them,. 
I  have  obferved  to  have  been  ufed  very  like  Wings  or  Oars,  the  feveral  Legs 
like  out  Fingers,  being  fometimes  clofe  jc^nted,  and  other  times  opened^ 
again  bent,  or  extended,  £sfr.  according  to  the  feveral  Neceffities  and  WilL 
of  the  Sailer.-   To  fly  they  cannot  be  ftridly  faid,  they  being  carried  into 
the  Air  by  external  Force,  but  they  can,  in  cafe  the  Wind  fuffer  them,  ftecr 
their  Courie,  and  perhaps  mount  and  defcend  at  Pleafure ;  and  to  the  purpofe 
cX  Rowing  themfelves  ateng  the  Air,  'tis  obfervable,.  that  they  ever  take. 
their  Flight  backwards,  that  is,  their  Head  looking,  a  contrary  way,  like  a. 
Sculler  upon  the  Thames.     It  is  fcarce  credible  to  what  Height  th^y  will 
mount :  Which  yet,  is  precifely  true,  and  a  thing  eafily  to  be  obferved  by 
one  that  (hall  &x  his  Eye,,  fome  time  on  any  part  of  the  Heavens,,  the  white. 

Webs^ 
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^X^cbs  at  t  vaft  Diftancfc  very  diftinftly  appearing  from  the  A*«re  Sky  ^  but 
this  is  ill  Autumn  only»  and  tbat  in  very  &ir  and  cairn  Weather. 

y^t  Tfffax!^       XLI.  S.  ReJi  having  affirm'd,  that  Creatures  reputed  venomous  are  indeed 
^TtUrxLi  "o  P^//&«J  when  fwallowed,  tho*  they  noay  prove  lb  when  put  into  Wounds^ 
'foadl,  sy    Mr.  Nalk  Fairfax^  for  Confirmation  tbereoft  alfedges  Examples  of  feveral 
Fi*rf^x"^«.    Perfons  well  known  to  hin>,  (himfcif  alfo  having  been  an  Eye-woneis  t» 
*2*  /.  392.  vfome  fuch  Experiments)  who  have  frequcndy  fwallow'd  Spiders^  even  of 
the  rankell  kind^  without  any  more  Harm  than  happens  to  Heus^  Rfim-rtd^ 
BreaJlSj  and  other  Birds,  who  make  Spiders  their  daily  CboNaofls.     And 
having  made  mention  of  fome  Men  that  eat  even  T^dsj  he  adds»  chat  tho' 
zToadbt  not  Poifon  to  us  ia  the  whole,  yet  it  may  invcnom  oncvvacxUyf 
according  to  fome  Parts  fo  and  fo  ftirr'd  ;  an  Inftance  whereof  he  tliedg^  io 
a  Boy,  who  ftumbling  on  a  TViii,  and  hurling  Stones  at  tt»  foflde  Juice  from 
the  bruifed  Toad  chanced  to  light  upon  his  Lips,  whereupon  chey  fweU'd^ 
each  to  the  thicknefs  of  about  two  Thumbs  ;  and  he  negledking  to  «&  what 
might  be  proper  to  reftore  them,  they  have  continued  in  chat  mif-flu^tea  &ze 
ever  fince. 

H^^iT  ^^^^-  '^^-  ^^^^'  P^irfA9t  relates  that  a  $pid^  bruifed  into  a  fmaU  Gla& 
sly^c^o^,  of  Water,  tinged  it  fomewhat  of  a  Sky-colour ;  and  he  is  informed^  that  a 
^xf»*f^*  Dozen  of  them  being  put  in,  diey  would  dye  it  almoft  a  full  Azure. 

c/^^uk?  XLIIL  Upon  the  Difleaion  of  a  Rattle-Snake^  which  was  fent  alive  frtai 
ISf^Ed^  r/r^m/^T)  to  Mr.  Hen.  LoadeSi  a  Merchant  in  Lmion^  I  find  boch  i(B  extemal 
ryu»iX  ^^^  internal  Parts  fo  conformable  in  almoft  all  Rcfpefts  to  thofe  of  a  Viper^ 
>44^^»5'  that  I  have  taken  the  Liberty  of  placing  it  in  that  Clais,  and  from  the  RatiU^ 
which  fufficiendy  differences  it  from  other  Serpents^  of  naming  ic  Vipera 
eaudijhna. 

It  was  fouf  or  five  Inches  longi  the  Girth  of  the  Body  in  the  krg^  Flace^ 
which  was  the  Middle,  was  fix  and  a  half  Inches  ;  die  C^rtb  about  the  Neck 
three  Inches,  near  i^tRatth  twolnches,  the  Head  flat  on  the  top  as  in  tbt  Vi- 
per^ and  by  the  Protuberance  of  the  MmiU^^  fomewhat  lepfeiencing  the  Head 
fv^.icj.  ^  of  a  bearded  Arrow^  at  the  Extremity  of  it  weie  the  Noflxils  •,  between  cfaem 
and  the  Eyes  but  fomewhat  lower^  were  two  other  Orifices,  whidi  I  took  for 
the  Ears  *,  but  after  founds  chey  only  led  into  a  Bone  that  had  «  pret^  lai*g& 
Cavity,  but  no  Perforation. 
Fig^tooi  h  ^^^  ^y^  ^^  round,  about  a  quarter  of  an  Inch  Diaiheter  t  There  was  a 
large  Scale  jetting  over  the  Eye,  which  feemed  to  ferte  as  a  PalpAra  for  de- 
fending it  from  any  thing  falling  on  it ;  but  I  could  not  percdvte  'twas  capable 
of  clofihg,  though  inwards  it  feem*d  to  have  a  MembroM  NiSiiOMS^  which 
moves  any  Duft  that  might  adhere  to  the  Eye. 

The  Scales  on  the  H^  were  the  fmalleft  of  any  \  diofe  on  the  Back  kr^. 

ger ;  and  fo  proportionably  greater^  to  the  biggcft  part  of  the  Body,  and  £9 

diminifiiing  thence  again  to  the  fetting  on  of  the  Rattle^  all  in  Figure  ibme- 

what  refembling  Parfnip-Seeds.  Their  Colour  was  various^  thofe  on  the  Head 
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Hke  the  Colour  of  die  Feathers  on  the  Back  of  a  Grein  Fincbj  ipecklcd  with 
fmall  black  Spots^  whereof  there  were  four  larger  and  more  remarkble :  Thofe 
•  on  the  Back  were  of  a  dark  Feuillemorty  a  black  and  a  darkifh  Yellow,  and 
ipecklcd,  making  a  curious  Chequer  or  Dappling  on  the  Back  by  this  inter- 
mucture  of  Colours  ;  but  as  they  grew  nearer  the  Tail,  they  became  darker, 
and  at  laft  almoft  black.  The  Scales  on  the  Back  had  an  edged  rifing  in  the 
middle,  which  was  ftill  lefs  protuberant  as  they  grew  neardr  the  Sides,  where 
they  were  flat. 

The  Belly  feem'd  flat,  covered  with  long  Scales  of  a  yellowifli  Colour,' 
Ipecklcd  black.   From  the  Neck  to  the  Anus^  we  numbered  i68 ;  beyond  the 
Anus  were  two  half  Scales,  thence  nineteen  whole  Scales  of  a  black  Lead-Colour, 
with  yellowifli  Edges  ;  from  thence  to  the  Rattle^  fix  Orders  or  Rows  of  fmal- 
ler  Scales  of  the  fame  Colour.     The  Scales  of  the  Belly  were  joined  to  each 
other  by  diftinft  Mufcles  ;  the  lower  Tendon  of  each  Mufclc  being  inferted 
upon  the  upper  Edge  of  the  following  Scale,  and  the  other  Tendon  of  the 
fame  Mufcle  inferted  about  the  middle  of  the  foregoing  Scale.  Thefe  Mufcles  ^'i'.  »op 
were  more  flefliy  towards  the  Middle  of  the  Scale,  and  then  its  Fibres  did  '"* 
run  obliquely  afcending.     To  each   fide  was  appropriated  a  Rib,  whofe 
Point  did  join  with  the  Extream  of  it,  which  muft  much  advantage  the  ufe 
Nature  feems  to  defign  them  for,  by  ftrengthning  them  to  perform  their 
Heptilc  Motions ;  for  the  Scales  are  fo  many  Feet,  which  being  free  and  open 
downwards  they   thereby  take  hold  of  the  Ground,  and  fo  contrad:  their 
Body  forwards,  and  then  flioot  out  again ;  and  fo  perform  their  Motion. 
Hence  it  is,  that  on  Rocks  their  Motion  is  much  quicker  than  on  the  Earth, 
or  Plains,  becaufe  here  they  have  the  firmer  Footing ;  but  in  foft  Ground, 
tho'  their  Belly  be  flat,  yet  they  can  contract  it  to  an  EUipJis^  or  an  Acute 
Angle,  that  fo  they  may  take  the  deeper  Hold,  as  I  have  obferved  in  a 
Viper.     This  Coat  of  Armour  (for  their  Defence)  is  fo  curioufly  contrived, 
that  tho'  it  covers  the  whole  Body,  yet  by  its  frequent  Jointings  it  admits  of 
all  Motions. 

Having  placed  this  Rattle-Snake  on  its.Back,  we  opened  it,  and  obferved 
that  the  Tendons  of  the  Abdominal  Mufcles  made  a  Linea  alba^  in  the  midft  ^g-  ^s* 
of  the  Scales  of  the  Belly,  where  likewife  did  run  a  large  Blood- VcflTel,  arifing  '^'^'^' 
from  the  Fena  Cava  towards  the  lower  part  of  the  Liver. 

The  Wind-pipe,  which  is  common  to  it  with  the  Viper-kind,  as  foon  as 
it  enters   the  Breaft,    prefently  meeting  with  the  Lungs,  confifl:s  only  of  F/^.  205. 
femi-annular  Cartilages^  which  being  joined  at  both  Ends  to  the  Membrane  **'• 
of  the  Lungs,  inwardly  is  quite  open,  and  immediately  tranfmits  the  Air  to 
the  Veftcuhe  of  the  Lungs :    For  dividing  the  Wind^pipe,  we  perceived  it 
cafily  extended  above  i  \  Inch  wide  -,  whereas  before  it  meets  with  the  Lungs 
the  Cartilages  are  Annular.  The  Tracb^ea  or  Wind-pipe  was  twenty-  Inches  long,  Pig*  toj. 
terminating  near  the  Heart,  and  Beginning  of  the  Liver,  and  reaching  to*'** 
that  Part  of  the  Lungs  which  made  the  Great  Bladder.    The  Cartilages  of 
iche  Tracbaa^  near  the  Beginning  were  ^  of  an  Inch,  but  towards  the  End  half 
Vol.  IL  ^  K  k  k  k  k  -      ■      -  -  ^f 
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of  an  Inch,  and  lying  flattifli  from  fend  to  End.  Thcfc  Cartilages  were  not  lb 
diftinft  as  in  other  Animals,  but  oiften  running  into  one  another. 
Fig.  »05.  The  Lungs  begin  from  the  Throat,  and  run  down  three  Foot  in  length  ;  the 
upper  part  of  them  that  lay  in  the  fore  part  of  the  Body  for  riic  length  of  a 
Foot,  and  did  reach  to  the  Heart,  was  made  of  fmall  Veftcuhe^  or  Cells,  like 
the  Lungs  of  a  Frog ;  but  from  die  frequent  Branchings  and  Checquer  of  the 
Blood-Vcflels  there,  appeared  of  a  florid  red.  This  Part  tapers  proportiOT- 
ably  to  the  Body  ;  the  lowcft  part  of  It  near  the  Heart  moderately  blown, 
was  in  Compafs  five  Inches  and  a  half ;  a  litde  lower,  for  the  ipacc  of  four  In- 
ches, the  Cells  gradually  difappeared,  fo  that  they  feemed  at  laft  to  form  only 
a  Reticular  Compages  of  Valvule  connivences  on  the  infidc  pf  the  Membrahe  of 
the  Lungs,  and  the  Compafs  of  the  greateft  Place  here,  was  about  fix  Inches 
FigMf^e  and  half;  but  from  thence  to  the  end  of  the  Lungs,  was  only  a  lai^e  Bladder, 
without  any  Cells,  compofed  of  a  thin,  but  a  ftrong  tranfparent  Membrane, 
the  Compafs  of  which,  blown  as  the  former,  was  eight  Inches  and  a  half. 

The  Lungs  of  the  Satamandra  Aquatica^  and  fome  other  Animals,  are  only 
two  large  Bladders  •,  in  the  Frog^  Crocodikj  &c.  are  two  large  Lobes,  EUM 
with  membranous  VeJicuUy  or  Cells.  Our  Jlatile-fnake^  and  all  that  Family,, 
tho*  they  have  but  one  Lobe  of  Lungs,  yet  in  that  they  comprife  the  two  for- 
mer forts ;  the  fore  Part  being  filled  with  numerous  Vejkula^  the  httcr  an 
entire  large  Bladder. 

In  the  Land  Tortoife  there  are  two  Lobes,  one  on  each  fide  ;  but  thcfc  are 
fub-divided  intofeveral  others,  according  to  the  Partitions  of  the  Ribs  that  are 
fixed  to  the  Shell,  and  they  lie  chiefly  in  the  Belly,  that  is,  the  lowcft  Part  of 
the  Body.  But  what  I  would  remark  is,  that  where  the  Bronchia  firft  enter 
thefe  Sub-divifions,  *ris  Reficulous ;  then  they  form  a  large  Cavity  ;  fo  that  in 
thefe  Animals,  where  the  Nixus  of  Refpiration  is  not  fo  fi-equent,  Nanire 
provides  a  fufficient  Store-houfe  for  this  fo  neceflfary  a  Pabulum  Fit^^  in  thefe 
large  Bladders,  whence  *ris  difpenfed  according  to  the  Exigency  of  the 
Oeconomia  Animalis.  For  the  Tortoifey  Viper j  Rattle-Snake^  Fr$gSy  Toadsy  &c. 
which  fleep  a  great  part  of  the  Year,  as  before  they  betake  themfclves  to* 
this  Repofe,  they  take  in  their  Store  of  Food,  fo  perhaps  that  of  Air  too  ;. 
a  more  conftandy  requifite  Supply  of  Life*  For  when  thus  ftupidly  afleep, 
and  fometimes  to  all  appearance  dead,  it  may  be  queftioned  whether  they 
have  any  Modon  of  thofe  Parts,  which  is  required  in  drawing  in  firclh  Ajr  in 
Infpiration.  But  fince  their  Life  here  is  fo  imperceptible  andfmail,  this 
Stock  may  be  fufHcient,  the  Decay  being  fo  little.  So,  the  Salamandra  aqua^ 
ticay  that  lives  under  Water,  for  Lungs  has  two  large  Bladders^  not  un- 
likely for  this  Reafon,  that  it  might  not  be  forced  fo  often  to  ndfc  itfelf  out 
of  the  Water  to  breathe  in  frefli  Air,  when  the  former  is  ipent  and  de- 
cayed. 

In  a  Viper  I  lately  diflfefted,  (which  remained  alive  fome  Days  after  the 
Skin,  and  moftpart  of  thcVifcera  were  feparated)  I  obferved  the  Lungs  all 
this  while  not  rifmg  and  falling,  as  in  Infpiration  and  Expiration,  but  con- 
ftant,  equally  extended  with  Air,  and  that  as  foon  as  it  dicd>  it  expired,  and 

they 
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they  fell.  But  the  Stomach  was  empty,  and  I  doubt  not^  was  fo  fome  con- 
fiderable  time  before,  as  was  the  Rattle-fnake^s^  which  for  four  Months  at  lead 
had  eaten  nothing,  fo  that  altho'  they  can  live  fo  long  without  Food,  yet  Na- 
ture is  mighty  provident  in  fupplying  them  with  Air,  in  beftowing  on  them 
fo  large  Receptacles  for  receiving  it.  So  the  Epbemeron^  the  Silk-wormy 
and  other  ButterflieSy  which  all  their  Life-time,  when  in  that  State,  do  not 
eat,  or  take  in  any  Food,  yet  have  their  Bronchia  or  Lungs  remarkably  large 
and  numerous  ;  as  if  they  were  fufficient  alone  for  maintaining  their  Life,  for 
if  they  be  occluded  with  Oil,  or  otherwife,  they  are  ftrait  fuffocated,  and  die 
convulfed. 

The  OefopbaguSj  or  Gula^  which  ftrvcs  only  in  moft  other  Animals  for 
tranfmitting  the  Food  into  the  Stomach,  feems  here  to  be  intended  by  Na- 
ture for  fomething  more;  for  upon  blowing  up  this  Part,  I  obferved  twoj»%.205.^. 
large  Swellings,  nor  was  the  true  Stomach  capable  of  that  Extention  as  thefe 
were.  The  whole  length  of  the  Oefopbagus  was  two  Foot  three  Inches  and 
half  5  the  length  of  the  proper  Stomach  five  Inches,  lying  in  a  ftrait  Line  withitv^/io^.^. 
the  Oefopbagus y  but  thicker  than  it,  having  a  remarkable  Coat  more  on  the 
infide,  cafily  diftinguifliable  by  its  Colour,  Subftance,  and  Plica^  and  jetting 
over  the  infide  of  the  Gullet,  and  in  all  refpefts  as  in  the  Viper.  From  the 
Pylorus  y  the  Duff  us  ftreightned  again  for  half  an  Inch,  and  then  formed  a  large  Fi;^,ao6.MM 
Inteftine,  which  afforded  a  pleafant  Sight,  by  the  weaved  Rugie  of  its  inward 
Coat ;  which  Gut,  after  fome  fmall  Windings,  ended  at  laft  in  the  Reffum^  rig-2o6.ff 
whofe  Capacity  was  much  lefs  than  the  former.  In  the  Stomach  and  Gut,  I  ob- 
ferved abundance  of  LumMci  Terfes^  which  is  aDifcafc  Vipers  likewife  are  fub- 
jcdt  to.  I  take  the  fwelling  in  the  Gullet  to  perform  the  lame  ufc  in  thefe  Ani- 
xnals  as  the  Crop  in  Birdsy  and  the  Paunch  in  Siuadrupeds  ;  they  being  conve* 
nient  Receptacles  for  retaining  what  Food  the  Stomach  cannot  yet  well  receive ; 
and  here  it  feems  the  more  requifite,  fince  they  feed  but  at  one  time  of  the 
Year.  And  fince  in  that  promifcuous  Food  they  take  in,  which  they  fwallow 
always  whole,  there  are  often  fome  parts  unfit  to  be  digefted,  and  therefore 
to  be  returned  again,  the  Gullet  here  being  very  long,  and  upon  that  Ac- 
count incommodious  for  this  A£tion  ;  Nature  has  provided  thefe  Swellings 
in  it,  where  it  may  be  refpited,  till  recruiting  its  Force,  it  gives  them  a- 
notherLift,  and  upon  a  third  Effort,  at  laft  wholly  ejefts  them.  And  if 
what  is  confidently  reported  by  many  be  true,  that  on  Occafion  of  Danger, 
they  receive  their  Young  into  their  Mouths,  thefe  are  fit  Places  for  Receiving 
them. 

The  Food  before  it  can  prove  Aliment^  muft  be  comminuted,  and  broken 
into  the  fmalleft  Particles,  which  in  thefe  membranous  Stomachs,  I  cannot 
fee  how  it  can  be  performed,  but  by  Corrofion.  A  principal  Menftruum 
in  doing  this,  I  take  to  be  that  Liquor,  which  is  difcharged  by  the  Glands, 
that  are  feated  fome  at  the  Beginning  of  the  Throat,  and  are  called  Salival^ 
or  juft  above  the  Stomach  or  Gizzard  of  Birds,  and  called  the  Ecbinus  \  or 
in  others,  in  the  Stomach  itfelf ;  and  called  the  Glandukus  Coat^  and  fuch 
I  ukc  the  Inward  Coai  of  the  Stomach  of  our  Rattle-fnakc  to  be.    When 
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Comminuted,  'tis  difcharged  into  the  Guts,  which,  that  the  Chyle  might  not 
r/^.ao6.«».  pafs  off  with  the  F^f^j,  are  often  convoluted,  or  Winding,   as  here:  That 
fo  by  impeding  a  too  quick  Defcent  of  it  this  Way,    or  by  Valves,  a  Se- 
paration may  the  better  be  made ;  and  then  the  F^ts  as  ufelefi,  cannot 
quicker  be  difcharged  than  by  the  ReHutn  ;   which  where  the  P^ces  are 
hard,  is  furnilhed  with  a  ftronger  Mufcle;  the  better  to  help  its  Aftion  ; 
and  fuch  feem'd  the  RsUum  here,  and  the  Facts  harder  than  uiiul  in  Ti- 
pers. 
Wig.  ao;.*.     The  Heart  was  pliaced  near  the  bottom  of  the  Tracbaa^  on  the  Right  fide 
of  it.     The  Length  of  it  was  one  Inch  and  h^lf,  its  .Figure  rather  flat  thair 
F/r.  ao5.  /  ^^^^^ »  cncompaffed  with  a  Pericardiumi  and  the  Article  larger  than  the  Heart 
'  itfelf.     It  hath  but  one  Ventricle^,  the  Valves  fmall  and  flefhy,    and  the  infide 
of  the  Ventricle  diftingui(h*d  by  four  or  five  crofs  Furrows.   Why  JObaras  fhould 
make  the  Heart  of  the  Viper  to  have  two  Ventricles,  I  fee  no  reafon :  I  (hould 
jix.ft05.«i»much  more  eafily  allow  a  double  Auricle,  one  at  the  Entrance  of  the  Vena^ 
Fir.  lof.    (^^'^^y  ^f  which  there  are  two  Branches  defcending,  and  one  afcending ;  the 
mmm.'    Other  for  the  Arteria  Aorta^  which  has  two  afcending,  and  one  defcending. 
Fig.zjS'Co.     A  little  below  the  Heart  lies  the  Liver,  which  was  about  an  Inch  wide,   in 
the  largeft  Place  5  and  feem'd  divided  on  one  fide  by  the  Vena  Cava  into 
two  Lobes  of  an  unequal  length ;  for  that  on  the  left  Side  was  about  ten  In- 
ches, and  that  on  the  right  Side  about  a  Foot  long.     Its  Colour  was  a  brown 
|r/^.ao5./.  red,  and  its  ufe,  no.  doubt,    for  the  feparating  the  Gall  that  was  contained 
in  a  Bladder  feated  at  fome  Diflance  below  it.     This  Gall-Bladder  was 
two  Inches  long,  the  Colpur  of  the  Gall  contained  in  it  a  Graft-green,  which 
fweating  through  its  Coats,  had  deeply  tinged  all  the  adjacent  Parts ;    the 
Tafte  of  it,  in  a  Viper ^  which  feems  the  fame  (for  I  did  not  tafte  it  here)  wa? 
firft  fait,  then  a  fweet-bitter.     The  DuSus  which  brings  it  from  the  Liver, 
is  obfcure,  and  hard  to  be  found  :  But  the  Duff  us  Cyfticus^  by  which  it  emp- 
ties itfelf  into  the  Inteftine,  is  evident  enough.     It  arifes  from  the  top  of 
Wig»  205.  if.  the  Bladder  \  fo  gently  defcending,  paflfes  thro'  that  part  which  Cbaras  takes 
for  the  Pancreasj  by  which  the  Ancients  caird  the  Spleen^   and  fo  enters  the 
beginning  of  the  larger  Inteftine.     In  Vipers  ifideed,  the  Colour  of  this  Part, 
and  Situation  fo  near  the  Inteftine  feems  an  Argument  for  Cbaras  his  Con- 
jedure ;.  but  here  its  Colour,  which  was  deep  red,  and  fiich  hitherto  I  have 
obferved  the  Pancreas  to  be  in  no  other  Animal,  as  likewife  its  Figure,    not 
fpreading,  but  more  compaft,  feem  to  favour  the  Opinion  of  the  Ancients. 
I  have  only  this  to  fay  of  it,  that  it  was  about  the  bigneft  of  a  large  Bean^ 
that  it  adhered  to  the  Side  of  the  Inteftine  at  the  beginning  of  it,  and 
that  through  the  middle  of  it,  as  is  already  obferved,  the  Duffus  Bilarius  did 
pafs. 

The  Fat,  which  was  very  plentiful,  is  faid  to  be  ufed  by  the  Phyficians  of 
Mexico  with  good  Succefs  in  xhtSciatica^  and  all  Pains  of  the  Limbs,  and  for 
difcufling  Preternatural  Tumours.  The  Membrane  it  adhered  to  I  take  for 
the  Omentum^  which  cncompaffed  all  Parts  contained  in  this  lower  BeHy  j 
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md  was  joined  to  both  fides  oF  the  Ribs,  fo  running  to  the  Return;  and 
forming  a  Bag  that  inveloped  the  Parts  here,  but  was  free  and  not  conjoined 
towards  the  Belly.  The  lower  Belly  I  call  it,  to  diftinguifli  it  from  the  reft 
of  the  Trunk,  for  the  whole  was  but  one  continued  Cavity j  there  being  no 
Partition  of  it  by  any  Diaphragm. 

The  two  Kidneys  which  lay  to  the  Back  on  each  fide  of  the  Spine^  but  notFig.206. 
Tcry  firmly  conjoined,  were  about  fevcn  Inches  long,  that  on  the  rigte  fide 
fbmething  longer  than  the  left,  and  about  half  an  Inch  broad  each  :  And 
though  the  Subriance  of  it  fecms  one  continued  Body,  yet  it  is  plainly  diftin- 
guifliable  into  fcveral  lefler  Kidneys  ;  for  they  ought  to  be  reckoned  as  many 
as  there  arc  diftinft  Syftcms  and  Orders  of  Veffeis,  which  according  to  the 
Advantage  of  the  Body  of  this  Animal,  are  placed  at  length,  not  piled  on 
one  another.  As  I  remember,  in  one  of  the  Kidneys  I  numorcd  twenty-five,. 
'  all  very  curioufly  contrived,  and  with  an  inexprefuble  Beauty.  When  they 
were  firft  taken  out  of  the  Body,  the  whole  feemed  a  delicate  Compages  of 
Veffeis,  and  the  Intermixture  of  thofe  of  the  Blood,  with  thofe  other  white 
ones,  that  are  the  Secretory j  compofed  moft  rt gularly-formed  Bodies.  In  the 
Figure,  that  on  the  left  fide  reprefents  the  upper  Superficies  of  the  Kidney, 
which  appears  firft  in  the  Dijfeifion  -,  the  other,  the  lower  fide  which  lies  to 
the  Back ;  in  both  there  are  two  large  Blood-Veffels  running  down  each  fide, 
one  marked  »  »  »,  the.  other,  where  the  Faj  deferens  runs,  but  is  not  here  re- 
prefented,  and  from  thefe  arife  feveral  leffer  Branches,  ^  ^  ^  at  fet  Branches,, 
which  curioufly  Ipreading  themfelves  do  form,  as  it  were.  Ramifications  of 
Trees.  As  many  as  there  were  of  thefe  emulgcnt  Veffeis  (for  fo  I  take  them  to. 
be)  fo  many  Kidneys  were  in  each  ;.  the  Interftices  pp  p  of  thefe  Blood- Vef- 
feis, were  filled  up  with  other  white  ones,  which  I  doubt  not  are  for  the  Secre- 
tion of  the  Urine^  and  on  this  fide  did  appear  more  numerous  than  on  the 
other.  But  'tis  impofiible  to  reprefent  the  curious  Interweavings  of  both  5  but 
here  in  the  under- fide  of  the  right  Kidney,  in  fome  places  they  appeared  more 
diftindb;  for  ^^ (hews  the  large  Blood- Veffel,  whence  arife  tht  Emulgents^ 
r  r  rj  which  fpreading  themfelves  very  thick  into  the  Bodies  sss^  make  them 
appear  all  bloody ;  between  which  for  a  little  Space,  there  appears  a  fmall 
Body  of  the  white  Secretory  VeJjAs^  1 1 1.  The  life  of  this  Part,  in  all  Ani- 
mals, is  for  carrying  off  the  Lixivialind  fuperfluous  5^r«»i  of  the  Blood,  which 
is  of  fo  great  Confequence,  that  even  thofe  Animals  that  drink  not  at  all, 
or  but  very  little,  yet  by  Nature  are  furnilhed  with  them  5  as  the  Rattle- 
snake may  be  thought.  When  the  Separation  of  this  Humour  is  made 'in 
the  Kidneys,  'tis  conveyed  thence  by  the  Ureters  into  a  Bladder,  if  the  too 
frequent  Exclufion  of  it  might  be  inconvenient  to  the  Animal}  or,,  if  it 
be  made  in  leffer  Quantity,  into  z.  Cloaca^  juft  at  t\i^  Anus^  and  fo  to  be: 
cjcfted. 

The  Ureters  did  run  almoft  the  Length  of  the  Kidneys,  being  li  com^iPir^io8««i. 
mon  Trunk  that  received  the  leffer  Branches,    that  went  to   each  fingle 
Gland,  and  did  terminate,  near  each  other  in  i\i^  Qoaca^  makbg  a  Rifing 
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there;  foFOur  RuttU-Snake^  like  Birds,  had  a  Chaca^  wluoh  io  the  F«mle 
Viper^  receives  the  Orifices  of  the  Ureters^  and  the  two  Uieri^  and  in  part 
nia7  be  faid  that  of  the  Reaum  too,  which  had  a  Ccnniveni  Vahe  that  cove- 
red it. 

F^.toom  Near  the  Verge  of  the  Cloaca j  we  obfenred  two  other  Orifices,  which 
fcenied  covered  by  the  folding  of  the  Skin,  and  thefc  led  into  thofc  two 
Bags  which  I  have  taken  the  Liberty  to  call  the  Scent-Bags:  One  of  them 
was  about  an  Inch  long,  and  as  big  as  a  Goofe-Quill,  but  taper  towards  the 
End,  and  from  the  Colour  of  the  Liquor  it  contained,  appeared  darkifh : 
The  other  Bag  was  fomething  lefs,  and  its  Colour  as  in  the  Viper  •,  tlus  Difie- 
rence,  I  fuppofe,  may  be  accidental.  The  Liquor  included  in  them  was 
fomething  crafs,  and  of  a  ftrong  and  very  unpleafant  Smell ;  fuch,  but  in  a 
more  intenfe  Degree,  as  the  Animal  did  emit  before  Difledtion. 

I  fhall  here  add,  that  our  common  Snake  emits  a  far  g^tater  F^ipr 
(which  lies  in  the  fame  Bags)  than  our  Jdders  or  yipers  :  And  I  have  been 
toH  by  Travellers,  that  fome  Crocodiles  will  leave  a  ftrong  but  grateful 
Smell  behind  them  ;  which,  if  fo,  I  doubt  not  but  it  may  be  upon  the  iame 
Caufe. 

But  ufually,  tho'  this  Liquor  when  new,  and  in  fft9t  quantity,  be  of-* 
fenfive  and  of  an  ill  Smell,  (and  fuch  is  Civet  likewife,  which  is  nothing 
elfe)  yet  when  dry^  and  in  lefler  proportions,  it  may  prove  more  grate- 
ful. 

Thus  the  Lkjuor  in  the  Scent-Bags  of  a  Weajel  being  dried  on  a  Paper, 
and  kept  fome  time,  did  not  feem  unpleafant  to  me  ;  but  rather  the  con- 
trary :  And  I  iee  no  reafon  why  Pole- Cats  may  not  be  Civet-Cats^  though 
they  may  not  tirn  to  that  Account.  But  in  a  Utm  I  difle^bed,  £e 
liquor  contained  in  the  Scent-Bags  was  in  the  Opinion  of  all  that  fmekit, 
much  like  that  of  Oil  of  Jnife^  or  Fennel-Seed  ;  which  was  almoft  the  only 
Diiference  I  could  find  between  the  lJ4fn  and  a  Cat ;  fijr  in  a  Cat  this  Liquor 
i^  ill  icented. 

til.  uA.tt  ^^^  Tefies  are  very  unproportionate  in  length,  the  Right  being  two  Ijiches 
and  a  quarter  long,  the  I-^eft  one  Inch  and  a  quarter  long,  fcarce  i^  biginCoim- 
pafs  as  a  Goofe-C^ill.  The  unequal  kngth  of  this  Part  Cbaras  cakes  notkcof 
in  Vipers  \  and  I  (hall  add,  that  the  Ovarium  of  the  Female  Viper  h  the  fkiDCi 
for  that  of  one  fide  was  as  big  again  as  the  other.  The  Colour  o(  the  flexes 
was  White,  as  is  ufual,  and  fo  was  their  Subftance.    The  Vafa  Fneparantia 

rig.  206.  fVhad  nothing  4incommon  :  But  the  Deferentia  were  remarkable  ;  for  though 
they  did  run  in  a  ftreight  Line  almoft  from  the  ffeftes  to  the  P«rw,  and  did 
form  no  large  Body,  yet  this  Dullus  was  fo  often  involuted,  that  were  it  unra- 
velled and  extended  its  whole  length,  'twould  be  twice  as  k>ng ;  which  made 
me  think  that  it  was  only  the  Extenfion  of  the  Epididymis  ;  for  the  whole 
^eftes  is  but  a  Congeries  of  curioufly  convoluted  Veffels  which  terminate 
in  the  Epidydimis^  whofc  Continuation  makes  the  Deferens,  And  where  its 
Convolutians  are  many  upon  the  Body  of  the  defies  itfelf,  there  the  De- 
ferens is  an  even  DuSfus:  But  as  in  our  Subjeft  it  making  no  fuch  Body 
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there,  or  but  a  very  fmall  one,  in  its  Paflage  downwards  it  was  every  where 
crumpled,  and  about  the  middle  of  the  Kidneyis  often  convoluted*  Upon  ^k*  toj, « 
the  Diffcftion  of  a  Fipery  I  have  fincc  found  that  they  were  continued  along 
the  Fenis^  fingle  where  the  Pmis  was  fo,  and  afterwards  divided,  and  did  run 
to  the  end  of  each :  Nor  were  diere  any  VeJicuU  Seminales  or  Profiates  here 
to  receive  them. 

There  were  four  Penes ^  two  on  each  fide,  which  lay  Iheathed  in  the  Body :  F/;f.io6.iii 
So  that  upon  firft  opening  it  they  were  not  perceived,  but  only   the  large 
Orifices  \  where  they  were  drawn  in  as  a  Finger  of  a  Glove  may  be  by  a  Thread 
faftned  to  the  end.     But  having  protruded  them  by  a  Prober  they  appeared 
as  is  reprefented  in  the  Figure.     And  I  did  obferve,  that  towards  the  Bqfis^ 
or  Root,  they  were  fingle  of  each  fide,  and  that  here  they  were  thick  befct 
with  Prickles,   whofe  Points  looked  backwards,  and  were  very  fharp  and 
feem'd,  efpccially  when  dry,  like  the  Subftance  of  the  Briftles  of  a  Hedge- 
Hog  5  but  hence  they  were  divided,  and  did  form  two  round  Bodies  of  the 
bigneis  of  a  finall  Goofe-Quill,  about  three  quarters  of  an  Inch  long,  of  a  red 
Colour,  but  the  whokr,  as  protruded,  was  above  an  Inch  long.     When  protru- 
ded, I  found  they  could  be  eafily  rctrafted,  and  drawn  in  by  the  help  of  large 
Mufcles  that  were  fattened  to  them,  and  did  run  along  under,  and  were  at 
kft  inferted  at  the  end  of  the  Tail,  at  the  fetting  on  of  the  firft  JRaille  ;  whiclt 
upon  the  Trial  was  fo  plain,  that  we  need  not  doubt  of  the  ufe  of  them, 
and  I  ihall  therefore  call  them  RetraHores  Penum.     There,  are  fcveral  Ani- 
mals that  have  no  Penis  at  all,  but  Fa/a  Deferential  as  moft  Fiflies.     All 
Quadrupeds  that  I  know  of  have  but  a  fingle  one.  Some  Birds  have  but  one. 
Moft  others,  if  they  may  be  faid  to  have  any,  have  two,  but  very  fliort.     In 
Crabs ^  LobfterSy  &c.  there  are  two  long  ones,  one  on  each  fide ;  but  Earib-worms^ 
LeecbeSySbelUfnails^izQ.  are  Hermapbrodifes^znd  have  the  pcrfe6t  Organs  of  both 
Sexes.     But  where  the  Sex  is  fingle,  the  Raffle-Snake  and  that  Family  have 
thefc  Organs  of  Generation  the  moft  numerous  of  any  I  have  hitherto  mec 
with.     But  why  the  Male  Rattk-Snake^  or  the  Male  Viper^  fliould  have  four 
Penes^  when  the  Female  has  but  two  Uteri  for  receiving  them,  feems  a  Diffi- 
culty to  rte.    Amongft  many  Conjeftures  I  have  had  about  it,  what  feems 
the  moft  to  fatisfy  me,  is  this ;  That  they  have  the  Penis  here  on  each  fide 
double,  or  forked,  that  fo  being  entered  the  Uteris  by  fpreading  themfelves 
like  the  Pytbagorean  Y,  they  may  the  better  and  more  firmly  be  retained  there 
till  they  have  performed  their  Duty.  And  this  too  feems  one  ufe  of  the  jicu- 
lei  or  Briftles,  towards  the  Root  of  them ;  for  having  their  Points  looking 
backwards  when  once  they  have  entred  the  Pudendum^  they  muft  needs  lock 
them  in,  and  retain  them  there,  till  fuch  times  as  the  parts  being  tired  and 
fubfiding^  have  leave  to  retreat.     For  in  Animals  they  have  no  VeficuU  &-  iKat 
minalesy  'tis  requifite  that  the  Coitus  be  long,  that  fo  the  Seed  which  cannot 
quickly,  may  leifurely  he  tranfmitted  from  the  defies  \  but  where  'tis  before- 
hand ftored  up  in  the  VeficuU^  there  the  Coitus  is  foon  over ;  but  when  they    ^ 
muft  expeft  the  Generation,  or  at  Icaft  a  fluggifli  Defcent  of  it.  Nature  makes 
Provifion  for  the  more  convenient  performing  it.    So  in  Dogs,  which  have  no 
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VeficuU  SeffiinakSj  near  the  Root  of  the  iaty  Penis  there  is  a  large  Body  mafc 
up  of  an  abundance  of  Cells  and  Veffels ;   which,  upon  the  rulbing  in  of 
the^  Blood  arid  Spirits,  is  fo  mightily  extended  and  fwelled,  that  it  forci- 
bly keeps  him  in,  till  fuch  time  as  the  Impetus  be  over,  and  the  part  fub- 
"fidcs.     So  the  Lump-jifh  on  it*s  Breaft  has  a  large  round  Body  curioufly  con- 
trived, like  the  Tail  of  a  Leecb^  or  the  Acetabulum  oi  the  Polypus^  by  which 
it  can  firmly  adhere  to  the  Female,  and  fo  by  this  means,  tho*  its  Penis  be 
very  (hort,  yet  be  able  to  perform  a  Coitus.     CatSj  Luns,  &c.  which  have 
likewife  very  fhort  PeneSy    that  they  may  the  better  cling,    are  forced  to 
make  ufe  of  their  Teeth  and  Claws  ;  and  from  the  Pain  of  thcfe,  not  from 
the  fcalding  of  the  Seed,  come  thofe  fierce  Shrieks  and  hideous  YowJings. 
Therefore  in  our  Rattle- Snake^  (where^  as  we  have  obferved,  there  are  no 
VeJicuUy  and  where  the  Vas  Deferens  is  all  along  crimpled  and  windings 
and  io  upon  both  Accounts  muft  be  thought  to  be  long  in  Coition)  the 
Contrivance  and  Strufture  of  thefe   Parts  feem  very  requifite.    For    al- 
though in  this  Aftion  they  twift  their  Body,  which  may  be  fome  Advan- 
tage too,  yet  not  fufficient  alone ;  for  otherwife  upon  a  little  Occafion  the 
Parts  would  be  apt  to  flip  out,  which  now  they  canno^  being  Forked  and 
Hooked  in  too  by  the  AcuUi  or  Bridles,    But  the  Deferentia  being  continu- 
ed to  the  end  of  the  Penis ^  do  likewife  (hew  this  muft  be  the  ufe  of  them. 
But  that  the  Female  may  receive  no  Injury  by  thefe  Spines^    Nature  has 
made  that  Part  of  the  Uteri  which  they  enter,    ftrong  and  griflly  ;  as  we 
obferved    in  a    Viper  5  and  that  the  Male   too  might  not  be  harmed  by 
an  over-Extention  of  thefe  Parts,    thofe  ftrong  Mufcles,  which  ferve  for 
Retrafting  and  drawing  them  in,  do  likewife  fecure  them  in  this  refpe£k 
too.     It  may  be  likewife  confidered,  fince  they  are  naturally  (o  cold  and 
Frigid^  whether  thefe  AcuUi  may  not  ferve  to  incite  them,  and  fttr  them 
up.  .         • 

iFig.  M9.^.  The  Head  was  but  fmall,  yet  the  ReSus  was  very  large.  The  Tongue  in 
all  refpefts  like  that  of  a  Viper^  was  compofed  of  two  long  round  Bodies, 
contiguous  and  joined  together  from  the  Root  two  thirds  of  its.length,  with 
great  Agility  they  could  dart  them  out,  and  retraft  them  again  5  and  chat 
part  which  appeared  out  was  of  a  black  Colour,  whereas  that  which  lay 
Iheathed  within  was  red  -,  for  'twas  fattened  below  the  Throat,  and  thence 
was  covered  with  a  Vagina  or  Sheath  to  the  place  where  it  ifliies  out,  which 
was- near  to  the  end  oi  t)\t  Larynx \  and  for  the  better  Ejaculation  of  it, 
•   the  under  Jaw  too  was  here  divided,  leaving  a  confiderable  fpace. 

jvjf.  ao9.i.  •    For  if  it  were  conjoined  as  in  other  Animals,  and  befetwith  Teeth,  they 

would  be  apt  to  injure  the  Tongue;  or  at  leaft,  it  might  prove  incommo* 

Z^'  '^*  dious  to   the  ufe  'tis  defigncd  for,  which  in  part  I   fufpeft  with  Cbaras  to 

be  for  -catching  Flies,  and  fuch  fmall  Creatures  they  have  a  mind  to  de- 

vour. 

^Ffg.zo^ff.      Over  the  Tongue  did  lie  tht  Larynx  \  not  formed  with  that  Variety  of 

Cartilages  as  is  ufual  in  other  Animals,  but  fo  as  not  to  make  a  Ruin  or  Slit, 

i    ior  Receiving  or  Conveying  out  the  Ain     Nor  was  there  any  Epiglatsis  for 

preventing 
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preventing  other  Bodies  from  flipping  in  i  this  being  fufficiently  provided 
for,  by  the  ftridl  Clofure  of  them  :  And  the  Air  pafling  only  through  fuch  a 
flit,  without  the  Contrivance  of  other  Parts  for  modulating  it,  can  only  make 
fuch  a  Sound  is  we  obferve  in  their  Hifling. 

The  Teeth  are  of  two  forts*  i.  The  leflTer  which  are  feated  in  czchFif.%09.eA 
Jaw,  and  ferve  for  the  Catching  and  Retaining  the  Food.  2.  The  Poi-  .S|;\7^/;J 
fbnous  Fangs  which  kill  itj  and  are  placed  without  the  upper  Jaw.  They  i^.'an.V  ; 
are  all  Canini  or  yfyprebenfores  :  For  fince  they  do  not  chew  or  bruife  their 
Food,  but  fwallow  all  whole  as  they  meet  with  it,  there  is  no  need  of  M<7- 
lares.  Of  the  firfi:  fort  of  Teeth,  in  the  lower  Jaw  there  are  two  Rows  on  rig.%io.f. 
each  fide  •,  five  in  a  Row,  the  inward  kflcr  than  the  outward,  fo  that  ^*'  *'^  ■/• 
there  are  here  twenty  in  all.  In  the  upper  Jaw  are  but  fixtecn,  fiive  on 
each  fide  placed  backwards,  and  fix  before ;  thefe  do  no  harm.  The  Fangs 
are  placed  without  the  upper  Jaws,  towards  the  fore  part  of  the  Mouth,  not 
fafl:ened  to  the  Maxilla^  as  the  other  Teeth ;  but  the  two  outmoft  and  lar- 
geft  Fangs  were  fixt  to  that  Bone,  which,  if  any,  may  be  thought  to  be  the 
Ear-bone.  The  other  Fangs  I  could  not  perceive  were  fattened  to  any  Bone, 
but  to  Mufcks  or  Tendons  there.  Thefe  Fangs,  or  larger  Teeth,  were  not 
to  be  perceived  upon  firft  opening  the  Mouth,  they  lying  couched  under 
a  flirong  Membrane  or  Sheath  %  but  fo  as  did  itiake  a  lai^e  Rifing  there  on 
the  outfide  of  the  leflcr  Teeth  of  the  Maxillay  but  at  pleafqre*  when  alive 
they  could  raife  them  to  do  Execution  with  ;  not  unlike  as  a  Lion  or  a  Cat 
docs  its  Claw.  Thefe  Teeth  were  hooked  and  bent  like  the  Teeth  of  a 
Barbaroffa  •,  but  fpme  of  the  fmaller  of  them  were  bent  at  Right- Angles. 
On  each  fide  we  met  with  about  fix  or  feven,  but  not  placed  altogether  fo 
exadlly  as  in  the  Scheme.  In  all  thefe  Teeth,  efpecially  the  larger,  we  todk 
notice  of  a  pretty  brge  Foramen^  or  Hole  towards  the  Root  of  it,  and  to- 
wards the  Point  there  was  a  plain  vifible  and  large  Slit,  like  the  cur  of  a  -Pen 
floping  5  and  that  part  from  the  Slit  to  the  Root  was  perfedly  hollow  i 
which  firft  of  all  was  difcovered  to  us,  by  preffing  gently  with  our  Finger 
the  fide  of  the  Gum ;  for  then  we  did  perceive  that  the  Poifon  did  f eadily 
arifc  through  the  hollow  of  the  Teeth,  and  iffued  out  of  the  Slit. 

This  Poifonous  Liquor  I  obferved  to  be  of  a  Water-colour  lightly  tinged 
Yellow.  What  'the  Poifon  of  Serpents  is,  and  how  it  produces  its  dire 
EfFefts,  has  been  of  late  contefted  between  S.  Redi  and  M.  Charas:  *Tis 
Redi^s  Opinion,  that  the  yellow  Liquor  contained  in  the  Vejicles  of  the  Gums 
of  Vipers^  is  the  only  and  true  Seat  of  the  Poifon ;  that  this  Juice  is 
not  Venomous,  when  taken  in  at  the  Mouth ;  but  that  it  is  fo  when  let  into 
Wounds,  whether  it  be  ufed  when  liquid,  or  after  it  is  dried.     But  M.  Cha-  i 

ras  wholly  oppofes  this,  and  aflferts,  that  the  Poifon  is  no  where  but  in  her 
inraged  Spirits  j    and  that  this  yellow  Juice  is  nothing  but  a  meer  innocent  ^ 

Saliva. 

But  the  Fabrick  of  the  Teeth,  (they  being  thus  Hollow,  and  having  that 
large 'flit  towards  the  end,  and  this  Juice  fo  readily  and  naturally  ifliiing 
through  them)  feems  to  me  to  argue,  that  Nature  defigns  it  for  other  Ufes 
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than  Nourllhment  •,  for  if  fo,  by  giving  them  fo  large  a  Vent  fhe  would  be 
fruftrated  of  her  end.  But  they  being  fo  (harp  and  ftrong  at  the  £nds>  and 
the  Slit  too  placed  towards  the  back,  not  infide  of  the  Tooth  j  what  can  be 
more  conveniently  contrived  both .  for  making  the  Wound  and  infundbg 
the  Polfon  ?  For  if  the  Slit  was  inwards,  by  the  ftruggling  and  withdrawing 
of  the  Animal  aflaulted,  the  Slit  would  be  apt  to  be  ftopt  and  occlude  j 
and  the  dcfcent  of  the  Polfon  prevented  :  But  being  thus  formed,  it  gives  a 
greater  Advanuge  for  its  Infufion.  Thus  the  Scorpion^  the  Bee^  the  Emmt^ 
nay,  the  Stjng  of  a  Nettle,  at  the  lame  time  they  make  a  Wound,  they  leave 
behind  them  a  drop  of  Liquor,  which  excites  thofe  drcadfal  Symps&ms: 
Whereas  the  Wound  without  it,  would  be  inconfiderable.  And  what  has 
fome  Weight  with  me  (contrary  to  the  Sentiments  of  M.  Cbm-as  of  the  In- 
nocence of  this  Liquor )  is  a  Relation  I  had  from  an  intelligent  and  know* 
ing  Perfon,  who  informed  me  that  beins  in  the  Indies^  there  came  to  him 
.  and  his  Company  an  Indian  with  feveraf  forts  of  Serpents,  and  offered  to 
ihew  them  fome  Experiments  about  the  force  of  their  Poifon,  and  the  dif- 
ference of  them  \  and  that  this  Practice  is  common  with  them.  Having  there- 
fore pulled  out  a  large  one^  the  Indian  told  him  that  this  would  do  no  harm  ; 
therefore  making  a  Ligature  on  his  Arm,  as  they  do  in  Letting  Blood,  he  ex- 
pofed  it  naked  to  the  Serpent^  having  firft  whipt  and  irritated  him  to  make 
him  bite  it.  The  Blood  thai  came  out  of  the  Wounds,  made  by  his  Teetb^ 
he  gathered  with  bit  Finger,  and  laid  it  on  his  naked  l*high  till  he  liad  got 
near  a  Spoonful.  After  this  he  takes  out  another  called  Cobras  ie  Cabeloj 
which  was  leiler,  and  inlarees  much  upon  the  greatliels  of  its  Pdifon;  and 
to  ihew  them  in  part  an  Inftance  of  it,  grafpihg  it  about  the  Neck,  he  ex- 
predTes  out  fome  of  the  Liquor  in  the  Bags  of  the  Guttis  abotit  tbe  quan- 
tity, as  he  thought  of  half  a  Grain,  and  this  he  pu&  to  the  Coag;uIat^  Blood 
on  his  Thigh )  whkh  ^  fopn  as  mixt  with  it,  ftreight  {>ut  lilto  a  great  Fer- 
mentation, and  Working  like  Barm^  changed  it  into  h  YeOowilh  Liquor. 
The  iame  has  been  likewife  bbferved  by  others,  arid  dbft'feem  to  giveus 
fome  liight,  how  'tis  that  this  Poifon  aAs,  and  confirms  the  Icnown  OUer- 
yation,  that  the  biting  of  a  Viper  will  caufe  the  TeDotv  yaididice.  A  prefent 
Antidote  for  this  Poifon  is  faid  to  be  the  Snake-Stone ;  Tiirre  de(Mra$  de 
CakeU^  'tis  called  by  the  Poriu^uefe^  and  is  fathous  all  oVer  fhe  Indies  \  *ds 
defcribed  by  Gareias  at  Hcrto^  by  Kircber  and  othera,  particularly  faf  Senior 
Redi  who  renders  very  much  fufpeded  the  Relations  that  ait  ootiitnoiily 
had  of  its  great  l>'orce  and  Virtue :  But  that  it  does  not  always  fall,  fomt  Ac- 
^ySl!  ^^**^^'  '  ^^^  ^•^  ^^  Perfons  relieved  by  it  here  in  England  ftik'n  convioc'd 
me.  One  inftance  is  remarkable  that  was  told  the  by  to  &)nin€nt  Phyfi- 
cian  in  London,  of  a  Perfon  near  the  Town  that  was  bit  by  a  V^er ;  hi& 
Hand  and  Arm  foon  IWelled  with  great ISxtremity  bf  Patn  t  Bin  upon  the 
Application  of  this  Stone  for  one  Night  both  were  aflwaged,  and  he  ttKiogllt 
hin^felf  weL  and  took  off  the  Stone,  which  did  ftill  fiftnly  adhere.  IBut 
not  long  after  his  former  Symptoms  violently  returning,  he  tiad  teoiurlb 
to'bis  Antidote,  and  then  fuffercd  it  (o  continue  theitiul  it  fell  off  k  ielf, 

and 
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tnd  To  wai  cured.  One  Trial  I  formerly  nude  my  lelf^  in  a  Patient 
troubled  with  the  Gout  in  her  Scomacb  ;  having  removed  it  thence,  it  fciz'd 
her  Toe-,  but  (he  being  impatient  of  the  Pain,  that  I  might  feem  co  do 
ibmething,  and  to  hinder  her  ofing  sd^undance  of  Medicines,  which  every 
Body  was  like  to  advife  her  cOt  and  might  be  apt  to  flrike  it  to  her  Sto- 
mach again,  I  thought  of  this  h  holding  the  Stone  therefore  in  my  Hand, 
and  without  acquainting  her,  I  put  it  near  the  Joint  where  her  Pain  was 
moA  I  and  being  very  near  it,  I  perceived  it  move  out  ojf  my  Hand,  and 
readily  adhere  to  the  Part.  Soon  after  flie  acquainted  me,  that  fhe  very 
fenlibly  perceived  a  great  drawing  and  trickling  all  down  her  Leg  and 
Thigh,  and  afterwards  owned  an  Abatement  of  her  Pain.  Jo  Pcfulential 
Swellings  very  probably  it  may  be  of  ufe. 

Amongft  the  Bones  of  the  Head,  I  obferved  that  the  Cranium  here  was  /^sx^^. 
entire,  and  without  Sutures:  Only  where  box  other  Bones  were  joined  to 
them  I  as  forwards  over  the  Noftrils  were  two  fhiaU  Bones,  to  which  were 
fattened  the  Cattilaies  or  rather  Bones,  which  divided  the  Nofe.    The  other  ^g'*io4ti 
Bones  ieemed  admirably  contrived  for  the  great  Ex^nfion,  and  widening 
of  the  AikssilU  :  Which  feems  a  great  Provifioo  of  Nature ;  for  iince  it  muft 
fwaUow  all  things  whole,  and  its  Head  is  but  imall,  without  this  mod  Me- 
chanical Contrivance  it  were  impoflible  to  do  it.    The  upper  Jaw  forward 
was  jpined  to  the  Boae  chat  receives  the  PoUbnous  Fangs  i  and  which  had 
#  large  Cavity  ia  it,  mdiicb  opened  outward,  jlnd  was  thought  to  be  the  Fcra-  r^.109.^ 
tmn  of  the  Ear  ;  but  inwards  we  obferved  no  Perforation  for  a  Nerve^  un- 
iefs  diere  might  ^  one  chat  comes  tp  it  under  that  Bone  which  cor^ins  jv^i^^er* 
it  to  tbe  Cranium.     This  Articulation  feems  advantageous,  both  ibr  the  Mo- 
tion di  tiie  Fangs,  which  lie  ibnE;^dmes  couched,  fomedmes  ere(5ted,  as  of 
che  Jamr  toQ  :  But  its  pa-ipcipal  and  moft  remarkable  Advantage  for  fwai- 
lowing  large  Bodies*  is  the  curious  Arriqqlatioo  of  the  Ma^cilUt  backwards 
to  the  Cranium  by  two  Bone^  which  from  their  ufe  (fince  we  know  jio  Name 
to  diftinguiih  them  by)  we  fliall  call  MaxilUrum  Dilalores.     Their  Ibape,  i%4y«.  «« 
bigwfi  and  aptn^fs  for  this  Motion  will  readily  enough  be  conceived  by 
€he  Eye  in  oinerving  the  Figure.    For  the  Wer  Jaw  being  not  conjained  at 
the  Mmtum^  as  is  ufual  in  other  Animals,  but  parted  at  a  good  JDiftance^ 
upon  the  receiving  a  large  Body,  as  the  Membcane  here  to  which  they  are 
fiftcoed  eafily  extends,  to  by  lifung  up,  as  alfo  by  hrii^ing  thefe  two  Bones 
4RMe  t9  n  (brwght  JLine^  it  muft  needs  cotifiderabfy  widen  the  Riffus  of  the 
Mouth :  and  for  this  Caufe  too  they  are  made  two,  not  one,  for  performing 
xhia  Motioa  Qioift  eafily*    This  Jtrticfdatm  of  the  Dilalores,  which  is  very 
[  curious,    with  tlie  upper  and  k)wer  Jaw,  makes  thofe  Protuberances  of  the 

r  Heftd,  'WUcb'Ve  likened  to  that  of  a  Bearded  Arrow.    The  tower  Jaw  of  j^.4io.«. 

t  leach  £de  was  Qoa^ofiid  of  two  Bones^  as  appears  in  the  Figure,  but  firnUy 

I  conjoined*    The  Fore  Bone  was  for  receiving  the  fmall  Teeth,  the  hinder  *i%«iia it 

j:  towa^  the  Ait«E:iikition  grew  broad  ;  as  likewife  did  the  Bone  of  the  qpper 

i  Jaw  anfi'eecable  to  this  pdece  in  the  lower*    .But  this  upper  Jaw,  towards  the  j^«  iio.  a 

y'  Aifamus  jSx^  lUiridcd  inlo-two  Bones ;  one.  was  failened  to  the  Bone  of  the 
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Poifonous  Fang  outwards ;  the  other,  which  received  the  finaU  Teeth,  was 
inferted  into  feme  Bone  more  inwards. 

The  VerUhrs^  according  to  the  whole  Figure  of  the  Body,  were  fmallcft 
towards  both  Extreams,  and  largcft  in  the  middle.     From  the  Neck  to  the 
Anus^  there  were  as  many  obfcrved  as  Scales  on  the  Belly,  vi%.  i68.  but 
from  the  Anus  to  the  fetting  on  pf  the  Rattle,  twenty-nine  more  in  Number 
than  the  Scales. 
Tig.%\%.ah.      The  former  ri?r/^^r.^  had  a  flat  upright  Spine  towards  the  Back  5  and  a 
flender  round  Oblique  defccnding  one  inwards  to  the  Belly.     To  each  Vtr- 
Fig.%iMJ.  tebr^ty  befides  thofe  Spines  juft  mentioned,  there  were  other  Proceffus^s  for  the 
advantage  of  fetting  on  of  the  Ribs,    and  the  Articulation  with  one  ano- 
ther :  But  what  was  moft  remarkable,  was  the  round  Ball  in  the  lower  part 
rtg.%j%.t.  of  the  upper  Vertebra^    which  enters  a  Socket  of  the  upper  part  of  the 
lower  Vertebra  like  as  the  Head  of  the  Os  Femoris  does  the  jketa^k- 
lum  of  the  Qs  Ifchii  ;   by  which  Contrivance,  as  alfo  the  ArticulanoQ  with 
one  another,    they  have  that  free  Motion  of  Winding  their  Bodies  any 
ways.     The  Ribs  in  the  Neck  were  fmall,  but  larger  towards  the  middle 
of  the  Body,  where  they  were  about  two  Inches  long ;  but  towards  the  Tail 
1^^.113.  i^.  they  grew  lefler  and  fhorter  again  ;  and  did  all  terminate  at  the  begin- 
ning of  the  Scales  of  the  Belly.     In  the  Vertebra  of  the  Tail  inwards  theic 
were  two  Spines :  Whereas  in  the  other  Vertebra  there  was  but  one  5  as  Jikc- 
wife  there  were  here  Tranfverfe  flender  Procejfush  fomcthing  Analogous  ft> 
Ribs. 
ng.  II,  la.      To  the  laft  Vertebra  of  the  Tail  was  fafl:ened  the  Ratde ;  in  our  Sul^eft 
there  was  but  five,  but  feme  others  feemed  to  be  broken  ofi\     That  next  the 
Tail  was  of  a  Lead-Colour ;  the  others,  of  a  Cinericious.     'Tis  well  defcribed 
by  Dr.  Grew^  in  his  Mufaum  Reg,  Soc.    This  Rattle,  according  to  Guliebn. 
Pifo  (and  I  know  no  other  ufe  of  it)  was  given  by  Nature  to  this  Pemki- 
ouls  Animal,  ut  illius  Sonitu  admonitus  quilibet  Homo  non  folum,  fed  fef  qualectm- 
Muf.  k/s.' q^^  P^cus^  veljumentumy  tempeftivejibi  caveat  a  vicino  Hofte.     Some  Authors 
^  ^»*        aflerr,    that  every  Year  there  is  an  Addition  of  a  new  Rattle  5  which  Dr, 
Grew  fufpefts,'  for  then  he  mufl:  live  fixteen  Tears  ;  for  fo  many  Joints  there 
'are  obferved  in  fomc  in  our  Repofitory  5  I  have  been  told,  in  Ibmc  there  have 
been  above  twenty.     Thefe  are  placed  with  their  broadeft  part  Perpendt- 
cular  to  the  Body,  not  Horizontal.     And  the  Firfl:  is  faftened  to  the  laft 
Vertebra  of  the  Tail  by  means  of  a  thick  Mufck  Under  it  5  and  by  the  Menw 
branes  that  conjoin  it  to  the  Skin. 
ExpVuatiim  ,    Fig.  20 5.    Rep rcfcnts  the  Upper  part  of  the  Body  Opened,  a  a  a.  The^ 
ful»,  jil    peraArteria.  B.  The  upper  part  of  the  Lungs,  which  is  V^culoUs.  ccccc.  The 
jigii^hMr.  lower  part  of  the  Lungs,  which  makes  a  large  Bladder,  d.    The  Firft  Swelling 
*j^i,^*'"  of  the  Oefopbagusj  or  Falfe  Stomach,  e  e  e.     The  Oefopbagus^  or  Gullet,  and 
*  that  part  of  it  where 'tis  Streighter./.  The  Second  Swelling  of  the  O0/>iMjpiUi 
or  Second  Falfe  Stomach,  g.  The  True  Stomach,  h.  A  fliort  ftreightning  of  the 
Gut^  a  little  below  the  Pylorus,  i.    The  Inteftines.  k.    The  Heart.  I    The 
Auricle,  mm  m.  Three  Arteries  y  whereof  there  are  two  Afcendiog,  and  one  De- 
fcending,  nn  n.  Three  large  Veins,  whereof  twoarc  Dcfcending,  and  the  third 
3  Aicending  j 
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Afcending  ;  which  laft  does  feem  to  divide  the  Liver  into  two  Lobes,  e  o. 
the  Liver,  p.  the  Gall-Bladder,  q.  the  Spleen,  as  'tis  calPd  by  the  An- 
ticnts  •,  but  by  Cbaras,  the  Pancreas,  r  rr.  z  large  Blood- Vcffcl  that  runs  in 
the  midft  of  the  Scales  of  the  Belly,  s  s.  the  Mufcles  belonging  to  the  Scales 
of  the  Belly. 

Fig.  206.  The  Parts  contained  in  the  lower  part  of  the  Body,  a  a  a.  The 
Inteftines  •,  b.  the  Gall-Bladder },  c.  tht  DuSlus  Bilariusy  that  paffcs  through  the 
middle  of  the  Spleen,  or  as  called  by  Cbaras^  the  Pancreas,  and  enters  the 
large  Gut ;  d.  the  Spleen,  or  Pancreas ;  e  e.  the  Inteftines,  which  were  very  large 
and  winding,  but  Ihort ;//.  the  ReSum  %  g.  the  Jnus  b  b.  the  Teftes ;  /  /  i  i. 
the  Vafa  Deferentia  ;  k  k.  the  Penes  on  each  fide,  which  firft  at  the  Root 
are  conjoined,  and  are  thick  befet  with  Briftles  ;  //.  the  Mufcles  that  ferve 
for  drawing  in  the  Penes  ;  mm.  the  Scent-Baggs ;  »«.  a  large  Blood- Veffel 
that  runs  on  one  fide  of  the  Left-Kidney  -,  0  0.  the  Emulgents  that  arife  from  the 
fame ;  ppp.  the  Secretory  Vejfels  \  ^^  the  large  Blood- Veffels  of  the  Right 
Kidney  ,  r  r  r.  the  Emulgents  arifing  from  it ;  s  ss.  a  round  Body  of  Blood- 
Veffels ;  /  /  /.  Secretory  Veffels  i   u  u.  the  Ureters. 

Fig.  207.  The  Penes  of  one  fide  of  a  Viper,  a.  the  Fas  Deferens,  which 
afterwards  divides,  and  runs  to  the  End  of  the  Penes  ',  b..  the  Penes  \  c.  ^he 
Mufcle  which  retrafts  the  Penes  in. 

Fig.  208.  The  Lungs  open*d  by  the  Trachea,  aaaa.  the  Arteria  Afpera^ 
divided  in  the  middle  \bbo.  fome  larger  Branches  of  Blood- Veffels  \ccc.  the 
VeJicuU,  or  Cells,  of  the  Lungs. 

Fig.  209.  The  Head,  with  its  Mouth  open'd*  a.  The  Hole  of  the  Noftril ; 
i.  the  Foramen  which  leads  to  a  large  Cavity,  which  has  no  Perforation  for 
any  Nerve  inwards :  But  'ti$  thought  to  be  for  Hearing ;  c  c.  the  fmall 
Teeth  in  the  upper  Jawj  dd.  the  large  Fangs,  or  Poifonous  Teeth  -,  eee.  the 
Place  where  the  Bladders  of  Poifon  lie;/.  Larynx*,  g.  the  Forked  Tongue, 
a.  the  Teeth  m  the  lower  Jaw  j  /.  the  place  where  the  lower  Jaw  is  divided 
acthe  Mentum. 

Fig.  210.  The  Scull,  a.  The  Cranium,  without  any  Sutures  -,  b  b.  the  Orbits 
of  the  Eyes  5  cc.  two  fmall  Bones  over  the  Nofe  ;  d.  the  Griftly  or  rather 
Bony  Sepimentum  of  the  Nofe  ',eei-z  fmall  Bone,  that  lies  between  the  Crani- 
um and  that  Bone  in  which  is  fixed  the  Poifonous  Fang ;  //.  a  Cavity  in 
that  Bone,  to  which  is  fattened  the  Poifonous  Fang,  whofe  outward  Orifice 
is  reprefented  in  Fig.  209.  by  the  Letter  b.  and  is  thought  to  be  the  Ear ;  g. 
the  large  Poifonous  Fang,  which  is  fattened  to  the  Ear- Bone  -,  b.  the  other 
Poifonous  Teeth,  which  are  not  fixt  in  the  Bone,  but  to  Mufcles ;  i  /. 
the  upper  Maxilla,  which  contains  the  fmall  Teeth ;  k  k.  one  fide  of  the 
lower  Maxillay  with  its  double  Row  of  Teeth,  which  in  the  middle  feems 
to  be  joined  by  a  Suture  \  I.  the  dittance  at  the  Mentum,  between  the  two 
fides  of  the  lower  Maxilla,  or  Jaw;  mm.  where  the  two  MaxilLe  are 
joined  together  backwards,  and  by  a  Tendon  are  fattened  to  another  Bone,, 
which  from  its  ufe,  and  for  Diftinftion's  fake,  we  call  Dilatores  Maxillarum  ; 
n  n.  the  Dilatores  of  the  Jaws  \  00.  z.  fliort  Bone  which  joins  the  Di^- 
lators  to  the  Scull,  or  Cranium  j  p.  the  Vertebra  of  the  Neck* 

Fig.. 
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Fig.  211.  The  Poifonous  Teeth. 

Fig.  212.  One  of  the  yertebr^t  of  thtB^k.  e.  The  outward  Spine,  of  the 
Vertebra^  which  is  flat  long  ways ;  b.  the  inward  Spine  of  the  Vertebra^  which 
is  round ;  r.  a  large  flat  Proceffms^  for  the  Articulation  of  the  Vertebrae ;  JL 
fmall  Tranfverfe  Proceffus^s  for  the  fetting  on  the  Ribs  \  c.  2l  round  BaB, 
like  the  Head  of  the  Os  FmcriSj  which  enters  a  Socket  of  the  lower  Verii^ 
bra^  as  that  does  the  Acetabulum  of  the  Os  IJibii. 

Fig.  213.  One  of  the  Vertebrae  of  the  Tail.  a.  The  Spine  towards  the 
Back  i  bb.  the  two  inward  Spines;  c  c.  the  Tranfverfe  Spines  Analogous  to 
Ribs. 

Fig.  214.  The  VerUbr^  of  the  Tail,  and  the  Mufculous  Flefli  which  fkftens 
.  the  Firft  Rattle,  a.  The  Vertebra  \  b.  the  Mufcle  on  which  isfaftencd  the 
Rattle. 

Fig*  215.  A  Single  Ratde,  which  has  three  Joints:  The  firft  and  iargcft 
appears  when  Conjoined  with  others,  the  two  other  ferre  foe  the  fifteniog 
on  the  fucceeding  Ratdes,  and  are  covered  by  them. 

Fig.  2 16.  The  Five  Rattles  as  joined  together. 

hSM     XLIV.  The  Wild-Pem^'Royal  or  Dittaip  of  Virgima^  growetfa  ftra^ht  op 

tfe!SLkAs  about  one  Foot  high,  with  the  Leaves  like  Pmry-Rayalj  witii  little  Blue 

2  T%o^*  Tufts  at  the  joining  of  the  Blanches  to  the  Plant,  the  Coknir  of  the  Leaves 

••I-  ^43*  being  a  Reddilh-Green ;  but  the  Water  DiftiU'd^  of  the  Cokxir  of  tkmidj  of 

a  Fair  Yellow :  The  Leaves  of  it  Bruifed  are  very  hot  and  biting  upon  die 

Tongw.  Of  thefe  Leaves  fo  Bnnfed  we  took  fome,  and  having  tied  them  in 

the  Cleft  of  a  long  Srick^  we  held  them  to  the  Nofeof  the  RaBSe-Snake^  who 

by  turning  and  wriggling  liAxmrM  as  much  as  flie  could  to  avoid  k :  Bat 

Ihe  was  killM  with  it^  in  Tefs  than  half  an  HoorS  dme^  and^  as  was  liip^ 

m4.M6.  poied,  by  the  Scent  theitof.    This  was  done  jI.  1657,  in  Jufy^  at  which  Sea-^ 

ion  thofe  Creatures  are  reputed  to  be  m  the  greateft  Vigour  for  dieir  P<^lbiu 

It  is  alio  lemarkable  that  in  thofe  Places  where  the  JFUd-Pimrf^Rtyid  or  Dk* 

tttny  grow^  no  Rattle-Snakes  are  cteferved  to  comeJ 

1S%2^     XLV.  There  is  ^is  Difibcnce  tetweto  the  Broodtng^f  SnAces  and  Tipers  1 

SL?^}  the  Snakes  lay  their  E|^  in  Dun^iib,  by  whofe  Warmtii  diey  areHttcfaeds 

h^  ».s.^  but  the  Vipers  Brood  their  Eggs  withm  riieir  Bellies,  and  bring  ibith  Lbtc  Vi- 

^  pers.    To  which  may  be  added,  that  feme  affirm  10  liaire  feen  Soakca  lie 

upon  thek  Eggs()  as  Hens  Ik  upon  d!»in. 

f3J^*  XLVI.  In  order  to  examine  the  Oomfons  of  M.  ir  £s  ChaAft^  S.  Ra£» 
Vipen ;  Bj  and  others,  concerning  the  Poifon  of  vipers.  Dr.  fhmcini  came  to  the  Haafe 
n^tt^^^s^  of  S.  Mc^gahtti  2  Jm.  16^2.  and  fent  for  a  Box  in  whkh  were  a  great  many 
/•  5<^  '  Meads,  cut  off  that  Mornins,  of  Vipers  htely  come  from  Napks.  S.  Mgtf- 
lotti  alfo  lent  to  the  Publick  Market  for  a  couple  of  Pigeons,  fo  be  fure  trf 
having  fome  that  were  not  prcrcnted  by  any  Antidote.    The  Pigeons  He* 
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ing  cotnf,  the  firft  was  wounded  with  the  Teeth  of  a  Fipir^  Head  that  had 
been  cut  off  about  7  or  8  a  Clock  the  fame  Morning.  The  way  of  making 
the  Wound,  was  by  thrufting  twice  the  Mafter-Tceth  into  the  fieftiy  part 
of  the  Pigcon*s  Breaft,  till  fuch  time  as  prcffing  the  upper  part  of  the  Jaw,. 
Che  two  little  Bladders,  that  ferve  as  Gums  to  the  Teeth,  did  empty  out 
upon  the  Wound  fome  of  that  Yellow  Liquor  which  here  is  fuppofcd  to  be 
the  ouc  and  only  Poifon  of  the  l^iper.  This  Pigeon  being  thus  Bit,  and  fet 
upon  the  Ground,  began  to  ftagger  immedittely,  and  died  in  le{s  than  three 
or  four  Minutes.  The  fccond  Pigeon  was  wounded  in  the  fame  manner  *,  but 
at  the  firft  Wound  there  only  entered  one  of  the  Teeth,  which  brought  forth 
a  great  deal  of  Blood  ;  the  fecond  time  they  both  entered,  and  this  had 
the  iame  Fate,  with  this  difference  only,  that  he  languiih'd  half  a  quarter 
of  an  Hour. 

.  The  next  Morning  fix  Pigeons  and  a  Cock  having  been  brought.  Dr.  Fran- 
am  at  firft,  thruft  feveral  Thorns  of  Rofi-Sbrubs  into  the  Breaft  of  one  of 
tho&  Pigeons,  to  manifeft,  that  fuch  Accidents  as  might  befal  thofe  (hat 
fliould  be  Wounded  by  the  Teeth  of  the  Dead  Viper  were  not  meerly  caufed 
by .  the  Wound  ;  and  afterwards  for  the  further  fadsfadtion  of  the  Com- 
pany, he  took  a  Pin,  which  was  none  of  the  leaft,  and  gave  another  Pigeon 
a  very  deep  Wound  in  the  Breaft»  which  was  no  fooner  got  free,  but  beg^ 
to  leap  and  firiik  about  the  Room,  as  if  it  had  not  been  concerned  in  the 
leaft.  Then  a  third  Pigeon  was  bit  in  the  Breaft  by  both  the  Mafter-Teedi 
x£  a  Viper'j  Head,  that  had  been  cut  off  the  Mormng  before  ;  the  Effeft 
<was,  that  the  Pigeon  had  the  fame  fliaking  Fits  %  a&er  which,  falling  upon 
liiB  Belly,  in  five  or  fix  Minutes  after  the  Wound,  he  died  ^  giving  Sigps  a  lit^ 
tie  before  of  a  Painful  Agony,  by  his  often  Gaping.  Another  having  been 
ferved  after  the  fame  manner  with  another  Head,  had  the  like  Accidents^ 
and  died  within  a  quarcer  of  an  Hour.  It  was  alfo  ob&rved  that  the  Wound 
of  this  laft  Pigeon  let  out  a  great  deal  of  Blood,  whereas  not  U>  much  aa 
one  Drop  was  ieen  to  come  out  of  any  of  the  o^ers. 

After  the  Experiment  the  Dofior  todc  three  Stalks  out  of  a  Broom,  and 
jiaving  fmooth'd  them,  and  fliarpened  them  at  the  ends  afto:  the  manner 
of  a  lancet,  he  drew  from  the  Gums  of  fevend  Heads  enough  of  that  Yel- 
low Juice  to  dawb  two  of  thofe  Stalks  %  which  being  thus  moiftened  with  that 
Liquor,  were  both  put  into  the  Breafts  of  two  Pigeons,  and  there  left,  the 
like  having  been  done  to  another  with  the  third  Stalk  not  covered  with  that 
3uice,  which  was  at  leaft  one  third  part  bigger,  and  no  loi^mr  than  the  other 
iwo«  In  a  word,  the  two  firft  died  within  four  or  five  Minutes,  and  the  laft 
was  in  Ak^i^^  following  in  S.  M^ahtti^s  Pigeon-Houfe,  as  hiiflc  and  fat  as 
ever^  tho'  the  Stalk  was  not  drawn  out  till  after  fon^  Days. 

Upon  a  Relation,  thkt  fome  had  aflerted  at  PariSy  that  to  fwalk)w  a  Vi- 
.per's  Head,  was  a  moft  certain  Pftferrative  .and  Remedy  againft  the  biting 
of  a  Vipir\  Dr.  Frtmcitu  made  th^t  two  Experinacocs.  He  nude  the  Cock 
JwaHow  a  V^'^  Hetd^  -and  then  oaafed  Mm  ft>  be  weU  bttttn  in  both 
Thighs  by  a  live  ooe.  The  other  Eipcnoient  was  by  thrufttag  the  Teeth 
of  aXkad  Vi^'a  Head  iatoanother  Pigeon,  that  had  bcfoie  got.dpwn  one 
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of  thefe  Heads  into  his  Belly.    The  Conclufion  was,  that  both  died,  tbc  C(xk 
within  a  quarter  of  an  Hour,  and  the  Pigeon  in  Icfs  than  four  Minutes. 

Some  few  Days  after,  Dr.  Francini  repeated  the  fame  Experiments,  by 
caufing  two  Pigeons  to  be  bit  by  a  Viper^s  Head  that  had  been  dead  above  ten 
Hours  ;  they  both  died,  one  in  fix  Minutes,  and  the  other  ia  eight.  And 
with  another  Fiper^s  Head  he  Poifoned  a  Chicken,  which  died  in  ten  Minutes. 
There  appeared  afterwards  another  Pigeon,  that  had  been  Wounded,  many 
Hours  before,  by  a  Dead  Fiper^s  Head,  but  it  had  been  Dead  fo  long,  that 
the  Liquor  quite  dried  up  in  the  Gums  was  become  fo  hard,  that  for  all 
the  fqueezing  of  it  nothing  would  come  to  the  Teeth,  whence  this  PigeoQ 
was  very  well :  And  Dr.  Francini  having  caufed  the  fame  Bird  to  be  bit  again 
by  the  fame  dried  Head,  it  had,  after  a  little  fluttering  wixh  his  Wings, 
whilft  the  Pain  of  the  biting  lafted,  no  other  harm. 

A  live  Fiper  being  taken,  four  Chickens  were  bit  by  it*  one  after  another. 
The  two  firfl:,  either  becaufe  the  Liquor  did  not  penetrate  into  the  Wound, 
or  the  Blood  expeird  it,  appeared  not  to  have  any  Diftemper;  the  fourth  bok- 
ed  as  if  it  would  die  prefently,  but  a  little  after,  coming  to  himlelf,  he  got 
clear  off  for  that  time ;  but  the  third,  who  feemed  at  firft  to  be  very  lively, 
died  within  an  Hour  and  an  half. 

There  being  afterwards  a  young  Bitch  brought  in,  of  a  pretty  fize,  Ihc 
was  bit  twice  by  a  live  Fiper  in  the  middle  of  the  hanging  part  of  the  Ear. 
Whereupon  (he  very  loon  began  to  give  Mortal  Signs,  by  Staggering.  Vo- 
miting and  being  Convulfed ;  after  which  having  a  Jittle  recovered  her 
felf,  the  fame  Accidents  returned  upon  her,  by  which  fhe  was  reduced  to 
fuch  a  grievous  Condition,  that  four  Hours  after  her  being  bit,  fhe  could  not 
flir  any  more,  and  feemed  juft  as  if  fhe  had  been  Dead,  holding  out  her 
Tongue  and  looking  very  ghaftly,  without  any  other  fign  of  Life  than  that 
of  a  painful  Breathing  ;  to  which  fhe  added  fometimes  a  faint  Barking,  aod 
a  languifliing  Howling.  In  this  Condition  (he  was  ftill  found  the  next  Mor<- 
ning ;  only  her  Refpiration  was  yet  weaker,  and  fhe  appeared  juft  a  drawing 
to  her  end.  It  was  obfervM  that  no  part  of  her  Body  was  fwdled,  nor  had 
any  Spot  upon  it.  She  had  voided  backward  fome  Matter  of  a  very  black 
Colour,  of  which  her  hind  parts  being  very  foul,  a  fwarm  of  Gim/j  and  fyaj^ 
were  devouring  her  alive :  Which  moved  one  of  the  Servants  of  the  Houfe 
to  knock  her  on  the  Head. 

After  this,  there  were  bit  two  Capons  and  a  Pullet  by  a  frelh  Viper  vexed 
on  purpofe ;  and  becaufe  they  gave  not  then  any^  Signs  of  being  III,  they 
were  fent  back  to  their  Coops,  and  there  having  continued  well  till  Evenii^ 
they  were  furprifed   at  Night  by  a  Diftemper,  which  in  aU  likelihood  pro- 
ceeded from  the  Poifon ;  for  next  Morning  one  of  the  Capons  and  Pmlet 
were  found  Dead. 
rbeSymp^      XLVII.  Mr.  Rob.  Burdeiy  an  Englijh Merchant  at  jOeppOj  on  the  4/fc  of  Off. 
i^£'Bi!'e  ^^7^9  was  bit  by  a  Serpent  on  the  left  Wrift,  near  the.  Pulfe  tawarcb  Ins 
X  "i^T'  ^^"^r     '^  feemed  at  firft,  like  two  pricks  of  a  Pin  \  he  immediately  vomited, 
cJodyw."'  ^^^  his  Wrift  and  Hand  began  to  iwell  prefendy,  he  had  fome  few  -Days 
«,H;i>-35i.  before  a  Loofenefs,  which  perhaps  this  incrcafcd.    He  rode  cafily,  after  he 

was 
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t»as  bit,  about  two  Miles  from  Home,  and  as  foon  as  he  got  to  his  Chamber, 
he  faid  he  was  bit  by  a  Rat,  (and  would  not  own  it  was  a  Serpent,)  though  a 
Turk  accidentally  paffing  by,  faid,  he  faw  the  Serpent  hang  at  his  Wrift,  as 
he  puird  his  Hand  out  of  the  Refuge,  hoping  to  have  taken  a  Hare  that  he 
had  cours'd  in  thsre.  He  faid,  he  felt  no  Pain,  but  a  great  dcfire  to  Sleep  -, 
his  Arm  continued  fweUing  upwards,  and  grew  black.  Some  little  Re- 
medies were  ufed  till  the  rell  of  the  Faftory  returned,  and  then  they  begun 
to  Cup  and  Scarify  his  Arm  j  he  having  ftill  no  Pain,  but  a  great  Drowfi- 
ncfs  ;  but  was  kept  Waking,  to  ufe  that  little  time  he  had  left,  to  prepare 
himfelf  for  Death  •,  which  he  performed  exceedingly  well.  At  laft  the 
Swelling  came  up  to  his  Shoulder,  and  then  he  complained  much  •,  and 
within  a  Quarter  of  an  Hour  died.  He  was  bit  about  ten  in  the  Forenoon, 
and  died  about,  three  in  the  Afternoon,  His  Body  fwell'd  much  after 
Death,  and  Purged,  the  Snake  was  like  a  common  Snake  for  length,  his  Co- 
lour dark-Sandy,  with  black  Spots,  his  two  Teeth  or  Fangs  are  like  thofe  of  a 
Rat  tie- Snake  on  t\it\xp^T}dW^  the  Poifon  lies  in  the  Gums,  and  wherever 
they  fetch  Blood  of  any  Creature  they  certainly  kill,  though  in  fome  parts 
fooner  than  others.  The  People  of  the  Country  fay,  that  if  as  foon  as 
one  is  bit  by  a  Serpent  they  fhall  fuck  immediately  the  Wound,  they  may  be 
faved  ;  but  they  muft  rub  firft  their  Gums  and  Teeth  with  Oil,  that  none  of 
the  Poifon  may  touch  any  place  where  the  Skin  is  broken,  and  fpit  out  im- 
mediately what  they  fuck ;  every  tia)e  walhing  their  Mouth,  and  uking  more 
Oil  This  Serpent  kill'd  a  Dog,  in  about  eight  Minutes  time,  bidng  him  at 
the  end  of  his  Ear ;  and  two  young  Turkeys  afterwards  in  three  or  four 
Minutes  each,  biting  them  at  the  end  of  a  Claw  ;  and  then,  we  poifoned  him 
with  the  Oil  of  Tobacco^  out  of  a  Reed-Pipe  (that  had  been  much  ufed,  and 
rot  cleanfed  for  a  Week  or  two)  and  he  died  in  about  two  or  three  Minutes,- 
trembling  as  foon  as  the  Oil  was  dropt  into  his  Mouth. 

XLVIII.  Sir  Pbiliberto  Vematti  fome  time  ago  fent  from  Java  Major  (where  ^^^' 
he  refided)  a  certain  Stone,  afKrmed  by  him,  to  be  found  in  the  Head  of  a  biiinglfm 
Snake^viYiVoh  laid  upon  any  Wound  made  by  any  Venomous  Creature  is  faid  to  |j^^f{ 
ftick  to  it,  and  to  draw  away  all  Poifon  \  and  then  being  put  in  Milk,  to  void  ni-ti,  •.?." 
its  Poifon  therein,  to  make  the  Milk  turn  blue  j  in  which  manner  it  muft  be  ^'  '®** 
ufed,  till  the  Wound  be  cleanfed.     The  like  Account  of  fuch  a  Stone  is  given 
by  Mr.  Tbevenot^  in  the  Relations  of  his  Voyages  and  Travels. 


XLIX.  The  Venom  of  a  Viper^  in  it  felf  is  not  mortal  to  a  robuft  and  ohfir 
found  Body  ;  and  tho*  very  unhappy  and  mifchievous  Accidents  attend  it,  p^^^ 
as  a  great  Tumour,  Tenfion,  and  Weight  of  the  Part,  Humidity  and  Variety  £"lj^**- 
of  Colour,  Phrenfies,  Convulfions,  and  Vomitings ;  yet  in  eight  or  ten  Days  mai/.^leo! 
at  moft  thefe  Accidents  are  over  5  and  although  the  Patient  may  be  very  III, 
yet  he  recovers  again  ;  whilft  the  Poifon,  having  run  through  divers  Parts  of 
the  Body,  at  laft  throws  it  felf  into  the  Scrotum^  or  Swelling ;  it  extreamly  caufes 
a  great  Heat  and  quantity  of  Urine^  very  hot  and  iharp,  by  which  it  is  difcharg- 
ed ;  this  Evacuation  being  the  ordinary  and  moft  ceruin  Crifts  of  the  Difeafe. 
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It  is  obfervable,  that  the  Perfpiration  being  obftrufted  by  the  Poifon,  » 
Man  bit  by  a  Viper^  and  fweiled  up,  in  three  or  four  Days  Ihall  weigh  al- 
moft  as  much  more  than  he  did  before.  A  Sickly  Perfon,  under  an  ill  ha- 
bit of  Body,  or  fearful,  dies  infallibly,  and  in  a  (hort  time  by  this  Venom  with- 
out fpeedy  help.  In  the  extream  Nervous  Parts,  near  the  Pulfe  and  Tongue, 
the  Bites  are  dangerous,  and  the  Accidents  very  painful.  Frelh  Vipers  that  have 
not  bit,  but  have  the  Bladders  of  the  Gnms  full  of  Venom,  arc  the  moft  Mif- 
chievous :  Wherefore  Mountebanks,  to  impofe  upon  the  People,  either  make 
their  Vipers  bite  before  they  bring  them  out;  or  with  a  Needle  (cratch  the 
Gums,  and  Prefs  out  the  Poifon. 

The  Remedy  for  thefe  great  and  painful  Swellings  is,  to  drink  the  Decoc- 
tion  of  Marrubium^  or  the  Powder  taken  inwardly,  and  a  Fomentadon  with  the 
Decodtion,  applying  a  Cataplafm,  made  with  Marrubium^^apfus  Bariaiusajad 
Agrimony  on  the  place.  Ariftolocbia  is  alfo  a  ftrong  and  powerful  Antidote  a- 
gainft  the  Viper  \  lb  that  if  one  be  bit  on  the  Tongue,  he  need  only  take  a 
flice  of  this  Root,  heat  it  and  apply  it,  and  it  goes  away. 
'  PonUus^  a  Chymical  Mountebank  (from  whom  I  had  the  above-mentioned 
Obfervations)  compofed  his  Antidote  of  Extrad  of  Juniper-Berries  drawn 
with  a  Decodion  of  Roots  of  Round  Ariftolocbia^  of  Succifay  Marruhium  Al- 
hum^  Flower  of  Brimftone,  and  of  fVbite  Vitriol.  For  Poifon  not  corrofive, 
fuch  as  thofe  of  Animals  and  Vegetables,  and  even  for  the  Plague  it  fclf,  (which 
he  believes  he  can  cure  by  the  fame  Remedy)  he  makes  ufe  of  no  Viiri^z 
But  if  the  Poifon  be  Sublimatey  which  of  it  felf  excites  Vomiting,  he  adds 
Vitriol  \  not  in  a  proportion  to  Vomit,  as  a  Drachm,  but  only  a  Scruple 
or  half  a  Drachm,  the  Vomiting  being  affifted  by  the  Corrofive  Poifon  it 
felf. 

To  encreafe  the  Value  of  this  Antidote  with  the  People,  when  the  Experi- 
ment is  made  on  Dogs,  to  that  Dog  which  they  would  have  die  of  the  Bite 
of  the  Viper ^  he  gives  with  the  Antidote  a  Quarter  of  a  Nux  Vomica  not  pow- 
dered but  only  cut  in  Bits,  and  the  next  Day  the  Dog  dies.  If  it  were  powder- 
ed the  Dog  would  die  in  half  an  Hour.  He  fays,  Nux  Vomica  never  Vomits 
but  (huts  up  the  Stomach,  and  Contrafts  the  Nerves  by  its-  Poifon.  To  prc- 
ferve  the  Dogs  alive,  you  muft  give  them  with  the  Antidote  or  any  thing 
elfe,  three  or  four  Grains  of  Sublimatey  which  immediately  fets  them  a  Vo- 
miting, and  fo  faves  them  alive. 

He  offers  to  take  all  forts  of  Poifons,  even  Corrofives,  after  an  <mlinary 
Meal;  and  for  trial  of  Skill  he  refufes  them  not  on  an  empty  Stomach. 
He  much  efteems  Morfus  Diabolic  Succifa  or  Devil* s-Bit^  againft  all  forts  of 
Poifons.  He  laughs  at  the  Poifon  of  a  Toady  which  he  fays  has  none  at  al!^ 
no  more  than  a  Frog. 

The  manner  of  the  adling  of  the  VipersVoiCon  is  thus :  In  about  three  quarters 
of  an  Hour,  a  Syncope,  or  Swooning,  feizes  them  with Trembling,and  Convul- 
fions.  Tingling  of  the  Ears,  and  frequently  Deafneis  for  a  Moment,  next  ask 
were  a  white  Sail  comes  before  their  Eyes,  which  foon  vanilhes :  On  the  place 
of  the  Bite  a  Swelling  rifes,  at  firft  of  the  bignels  of  a  Pea^  which  grows  as  big 
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as  a  Bean  or  a  Nut^  and  incrcafinginlarges  its  fclf  over  the  neighbouring  Parts, 
to  a  very  confiderabic  Tumour  and  ftretching  of  the  Flefh,  which  grows 
^demaious,  and  by  little  and  little  falls  into  the  Scrotumy  and  leaves  the  part 
Black,  Blue  and  Yellow.  It  makes  as  it  were  Bags  in  the  Skin  which  feel 
heavy  when  you  Walk,  as  if  fiU'd  with  Quick- filver.  Do  what  you  will,  the 
Poifon  will  have  its  Courfe ;  and  it  is  ufually  three  Days  before  it  comes 
to  the  heighth,  and  as  long  abating. 

He  fays,  the  Gall  of  the  Viper  is  no  ways  Venomous ;  all  the  Poifon  is  in 
e  Liquor  in  the  Gums,  which  is  yellow  like  Oil ;  of  which  you  may  eafily  dif- 
arm  the  Viper.  The  Viper  is  moft  venomous  of  Serpents  ;  the  Afp  is  but  a 
Species  of  the  Viper.  The  Napellus  is  a  very  dangerous  Poifon,  afting  by  its 
Acrimony  ;  but  you  muft  take  a  great  quantity  of  it.  It  burns  the  Throat 
-cxtreamly,  as  does  Mum  j  but  it  is  cured  by  the  Antidote.  Crude- Antimony 
does  nothing  if  attacked  by  the  Antidote. 

The  moft  mifchievous  of  all  Poifons  is  Opium  ;  of  which  having  given  an 
Exceflivc  Quantity  to  a  Servant,  at  firft  he  had  Convulfions ;  then  ftrange 
Vomitings,  not  able  to  let  any  thing  go  down  into  his  Stomach  \  a  Sleepi- 
nefs  following  -,  all  which  time  they  kept  him  Awake  as  much  as  poflible. 
At  laft  all  of  a  fudden,  he  grew  well,  and  called  for  Viftuals. 

L.  M.Steno  writes  from  Rome^  that  a  Knight  called  Corvini  had  affured  fj^^l"^^' 
him,  that  having  caft  a  Salamander^  brought  him  out  of  the  Indies,  into  the  stMo/ii.ii. 
Fire,  the  Animal  thereupon  fwellM  prefently,  and  then  Vomited  ftore  of  thick  ^  377« 
flimy  Matter,  which  did  put  out  the  neighbouring  Coals,  to  which  the  Sala-^ 
i5W^»</fr  retired  immediately,  putting  them  out  again  in  the  fame  manner,  as 
foon  as  they  rekindled  ;  and  by  this  means  faving  himfelf  from  the  force  of 
the  Fire  for  the  fpace  of  two  Hours  ;  that  afterwards  it  lived  nine  Months, 
that  he  had  kept  it  eleven  Months,  without  any  other  Food,  but  what  it  took 
by  licking. the  Earth,  on  which  it  moved,  and  on  which  it  had  been  brought 
out  of  the  Indies^  which  at  firft  was  covered  with  a  thick  Moifture,  but  being 
dried  afterwards,  the  Urine  of  the  Animal  ferved  to  moiften  the  fame  j  but 
being  put  upon  Italian  Earth  it  died  three  Days  after.  ^ 

LI.  This  Camelion  was  a  Female  ;  the  Skin  appeared  mixt  of  feveral  Co-  £^{"^^^^' 
lours  like  a  Medly-Cloth;  lighter  towards  the  Belly,   otherwife  near  upon  Jeon,  4yi)r, 
it,  equally  mixed.     The  Colours  difcemible  are  Green,  a  fandy  Yellow,  and  ^^J^J.^^  ^, 
deeper  Yellow  towards  a  Liver-colour;  and  indeed  one  may  eafily  fancy  l37•^J3o• 
fome  mixture  of  all  or  moft  Colours  in  the  Skin  ;  whereof  fome  are  more 
predominant  at  fometimes.    There  are  fome  permanent  black  Spots  on  the 
ridge  of  the  Back,  and  on  the  Head.     Upon  Excitation,  or  Warming,  (he 
becomes  fuddenly  full  of  black  Spots  of  the  bignefs  of  a  great  Pin*s  Head  e- 
(jually  difperfed  on  the  fides,  with  fmall  black  Streaks  on  the  Eye- lids ;  all 
which  afterwards  do  vanifli.     The  Skin  is  grained  with  Globular  Inequalities, 
like  the  Leather  called  Shagreen.     The  groffeft  Grain  is  about  the  Head,  next 
on  the  ridge  of  the  Back,  next  on  the  Legs,  on  the  Sides  and  Belly  fined  ; 
which  perhaps  in  feveral  Poftures,  may  ftiew  feveral  Colours,  and  when  tfee 
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Creature  is  in  full  Vigour,  may  alfo  have  in  fome  fort  Ratianem  SpecuUj  and 
fcfleft  the  Colours  of  Bodies  adjacent:  Which,  together  with  the  Mixture 
of  Colours  in  the  Skin,  may  have  given  Occafion  to  the  old  Tradition  oiF 
changing  into  all  Colours. 

The  Eyes  referable  a  Lens ^  or  Convex- Glafs^  fct  in  a  Verfadlc  Globular 
Socket ;  which  Ihe  turned  backward,  or  any  way,  without  moving  her  Head. 
And  ordinarily,  the.  one  a  contrary  or  quite  different  way  from  the  other. 
The  Tongue  (which  flic  was  never  fcen  to  put  forth  of  late,  though  fhe 
often  opened  her  Mouth  wide)  was  eafily  drawn  out,  when  flie  was  dead, 
to  half  the  length  of  her  Body,  being  round  and  full  towards  the  End, 
like  a  Peftle,  with  fome  Cavity  at  the  Extremity :  Having  a  Bone  about 
half  the  length  of  it,  toward  the  Root ;  over  which  alfo  the  Fore-part 
would  flip  backward.  The  Bone,  where  connettcd  to  the  Body,  is  Bifurcated. 
She  hath  Teeth  plainly  to  be  felt  and  ieen  above  and  below,  on  the  whole 
Circumference  of  the  Jaw. 

The  Trunk  of  the  Body>  for  the  Strufture  of  it^  i^  all  Thorax^  or  Brcafl-^ 
having  Ribs  from  the  Neck  to  the  letting  on  of  the  Tail.  The  Ribs  are  of 
two  forts  5  the  larger  above  tending  backward  from^  the  Spine^  or  Back- bone  ^ 
the  other,  from  the  Extremities  of  the  former,  tending  forward,  as  in  the 
Breafts  of  Fowls.  There  is  a  kind  of  Diaphragm,  a  thin  tranfparent  Mem- 
brane, as  in  Birds,  feparating^  a  fmall  Portion,  about  the  fourdi  part  of  the 
Cavity  next  the  Belly,  from  the  reft ;  Wherein  is  contained  a  fnulj  Ventricle 
connexed  to  the  Gula  ;  to  which  is  continued  an  Inteftine,  having  (bme  lit- 
tle Convolution  in  the  Conveyance  of  it;  which  extended  might  be  about 
the  length  of  the  whole  Body,  with  Head  and  Tail.  The  Excrements  there- 
in black,  or  of  a  fad  French  Green.  She  had  a  fmall  thin  Liver  contiguous  to 
the  upper  part  of  the  Diaphragm,  in  part  divided  into  two  Lobes,  of  a  black- 
iih,  or  very  fad  Colour.  The  Lungs  (cemed  to  be  made  of  membraneous  Cells» 
or  Divifions,  very  thin  and  tranfparent,  refcmbling  a  little  light  Froth.  The 
Heart  was  firm  and  fieihy,  but  very  fmall ;  and  at  the  very  fore  End  of  all 
the  Breaft;,  or  Bocjy.  At  the  hinder  End  of  the  Body  was  a  double  Ovssy^ 
confiding  of  five  or  fix  Eggs  (of  the  bignels  of  the  greateft  Pin's  Heads,  and 
ificking  to  the  Back)  on  each  fide  \  of  the  fame  Colour  and  Coofiftence  wick 
thofe  of  the  Yolk  of  an  Egg. 

okfif^$hm      LIT.  I  am  very  much  furprifcd  that  Mr.  ^burjim  in  diflfefting  of  Tortoi- 

Lm!^f     fes  Lizards,  and  Frogs,  did  not  find  out  the  Communications  between  the 

mS'-  u  »  Bronchia  and  the  Lungs^  calling  them  Bladders  produced  from  the  LaidcjF 

7«*^*ai49«  of  the  external  Membrane  of  the  Lungs  \  when  only  by  putting  a  Pipe  inta 

the  Trachea,  and  blowing  Air  into  it,  the  Lungs  which  are  joined  on  to  it^ 

grow  turgid  every  where  about  the  Heart  \  and  this  happens  whenever  the 

Animal  has  a  Mind.     If  you  diftcnd  them  with  Air>  tie  them  with  a  Thready 

and  afterwards  dry  thera,  upon  cutting  into  them,  you  will  evidently  fee  the 

membranous  Cells  and  Veficles.     And  ahhough  in  Frogs  the  Courfc  of  the 

Bronchia  is  but  Ihort,  yet  there  are  two  Dufts  coming  from  the  Larynx^  com- 

pofed  of  fcmicircular  Cartilages^  opening  into  the  Veficles  j  and  thus  Rcfpi- 
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ration  is  carried  on.  But  in  the  Tortoife^  Lizard^  and  fuch  lifce  Ammals, 
the  Air  is  conveyed  into  the  Veficles  of  the  Lungs,  by  oieans  of  a  pretty 
long  trachea  divided  into  two  Branches.  I  know  that  in  Frogi^  near  the 
Mouth)  there  open  two  Veficles  fomc  times  turgid  with  Air  (but  at  a 
good  Diftance  from  the  Lungsj  which  are  Appendages  of  the  Cheeks,  and 
are  fomctimcs  pufhed  outwards  by  the  Air  fent  from  the  Lungs  in  Exfpira- 
tion  into  the  Cavity  of  the  Mouth.  You  muft  know  the  Reticuliar  Mufclcs 
placed  about  the  Lungs,  whofe  flefhy  Plexufes  furrounding  the  Sinufes  and  Ve- 
ficles, I  have  given  a  rough  Draught  of  elfe where.  Its  extraordinary  Texture 
appears  plainly  in  Frogs^  and  efpccially  in  Lizards  ;  for  a  great  many  flelhy 
Fibres  are  produced  lengthwife,  and  others  running  a-crofs  are  continued  into 
one  another,  while  the  intermediate  Spaces  are  occupied  by  reticular  Plexufes^ 
almoft  in  the  fame  Manner  as  in  the  Leaves  of  Trees.  Laftly,  thefe  interme- 
diate Spaces  are  occupied  by  ftreight  Fibres  from  the  Reticular  Mufcle,  like 
little  (hort  Tendons.  This,  extraordinary  Mufcle  not  only  furrounds  the 
Lungs  externally,  but  likewifc  the  moft  internal  Veficles  and  Sinufes, 
fo  that  by  compreffing  the  whole  Lungs  in  its  AAion,  it  promotes  Refpiration 
and  Sound.  The  fame  Strufture  is  obferved  proportionally  in  the  Lungs  of 
perfeft  Animals,  and  efpecially  in  the  fmalleft  Lobules  of  thofe  of  Lambs, 
when  they  are  diftended  with  Air,  and  ftill  foft. 

LIII.  Mar.  12,  1689,  I  x.o^^ {omt  Frog-Spawn  out  of  a  Ktch,  which  I  nrPhwfaw 
fuppofe  might  have  been  fpawned  about  fourteen  Days,  and  kept  it  in  a  Gal-  Jjj^-^ZSJ;^ 
ly-pot  of  Water;  which  I  fhifted  every  Day  or  two,  and  kept  them  in  a  Win-  Rkh.  wai-* 
dow  where  the  Sun  (hined  fome  part  of  the  Day.     At  the  firft,  they  ap-  JjJ^*'93/* 
pcar'd  as  in  Fig.  217.  being  a  round  black  Globule,  encompals'd  with  a  clear  F/f.217^ 
Liquor,  as  I  afterwards  found,  and  a  Membrane  encompafling  that  Liquor,  and 
that  encompaffed  with  a  larger  Sphere  of  a  more  mucous  Liquor.     The  fe- 
cond  Day  they  appeared  as  Fig.  218.  The  third  Day  as  Fig.  218.  The  fourth 
Day  as  F/f.  219.  About  the  fixth  Day,  feveral  of  them  were  loofed  from  their  /7V.2 18. 
Eggs,  and  on  the  feventh  and  eighth  more  of  them;  when  they  appeared  ^i  Fig.ii^. 
the  fhape  of  Fig.  220,  which  in  Fig.  221,  is  reprefented  bigger  than  the  Life, 
that  the  Pofture  they  lay  in  may  be  feen  the  better.     On  the  feventh  and  Fig.^^o. 
eighth  Days,  upon  pricking  of  them  with  the  Point  of  a  Needle,  they  would  Fig.%%1. 
contract  themfelves  5  fome  of  them,  on  the  eighth  Day,  would  of  themfelves 
bend  their  Bodies,  but  not  move  out  of  their  Place.  When  they  firft  got  thro* 
their  Egg  (which  I  fiippofe  they  did  by  eating  their  Way)  they  hung  faft  upon 
the  outfide  of  it,  by  that  Part  whif  h  I  afterwards  found  to  be  their  Mouth, 
and  when  loofed  from  their  hold,  they  funk  to  the  bottom  of  the  Water,  and 
could  not  rife  again.     On  the  ninth  Day  they  were  not  vifibly  increafcd  in 
bulk,  only  they  moved  themfelves  more  freely  at  the  bottom  of  the  VeffeJ. 

At  about  fourteen  Days  end  they  appeared  as  Fig^  222,  at  whichlime  they  Fig.^^^. 
fwam  about  in  the  Water  by  moving  their  Tails  as  Ftg.  223^  and  fome  Rudi-  Fig.^^J^. 
mcnts  of  their  Fore  legs  were  vifible,  which  looked  forked  and  like  the  Sprig 
of  a  Plant.     At  three  Weeks  end  their  Mouths  were  to  be  feen,  which  they 
opened  and  Ihut,  and  emitted  Fosq€$  from  the  other  end.    At  a  Months 
r  cud 
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end  the  Eyes  were  to  be  difccrncd,  u  which  time  they  would  fwim  near  the 
Top  of  the  Water,  and  opcniog  their  Mouths  let  out  a  fmall  Bubble  of  Air, 
and  I  fuppofe  take  in  frefti. 

The  Liquor  which  was  contained  in  the  inncrmoft  Mcnibranc,  was  more 
tranfparent  than  the  other,  which  was  a  mucous  Liquor,  and  like  the  white 
of  an  Egg,  the  whole  was  a  little  heavier  in  fpecie  than  Water  i  for  a  fmgle 
Egg  funk  when  loofed  from  the  reft  5  but  when  they  were  fattened  a  great 
many  together,  they  fwara,  every  three  Eggs,  leaving  a  littk  fpace,  which  be- 
ing fill'd  with  Air,  made  rhem  fpccifically  lighter  than  common  Water. 

TbiStmaeb  LIV.  The  BuSus  Anhnalis  m  Animals,  from  its  ufes>  may  ordinarily  be 
^z)f/^w.  divided  into  four  Parts,  i.  That  which  conveys  the  Food,  as  \!i\tCEjopbagus. 
Tyfon, ».  2.  That  which  digefts  or  corrodes  it,  the  Stomach.  3.  That  which  diftribuccs 
'44./>.  33-  j.j^^  Chyle^  the  InUftine.  4.  That  which  empties  the  F4£ces^  the  Reaum.  But 
a  Le^^b  is  all  Stomach,  from  one  end  to  the  other,  and  does  devour  at  a  Meal 
feveral  times  the  Weight  of  its  whole  Body.  The  Stopwch  when  fwcllcd  and 
ftretcht  with  Blood  is  far  bigger  than  the  Leech  it  felf,  nay,  feveral  times 
exceeds  it.  But  I  miftook  the  number,  it  was  not  one,  but  many  Stomadbs ; 
for  the  Cavity  is  divided  into  feveral  tranfverfe  Membranes,  in  divers  diftiaft 
Camera\  but  thefe  Membranes  in  the  middle  have  a  Hole  that  leads  from 
one  into  the  other  -,  but  by  the  pouching  out  of  each  fide,  each  of  thefe  may 
be  reckoned  alfo  two  *)  in  all  we  may  number,  (there  being  ten  or  twelve  of 
thefe  Camera* s,  befides  thefe  two  long  ones  which  at  laft  run  to  the  Tail)  at 
leaft  twenty- two,  if  not  twenty-four  Stomachs.  But  the  Reilumy  whkh  lies 
between  the  Forking  of  the  two  laft  Sacculiy  or  Stomach,  is  but  fmall,  and 
fliort  in  Refpeft  of  the  whole. 

fUAMtmy      LV.  The  upper  Lip  of  a  Leech  is  ftretched  out  into  a  Point,  and  falls  upon 

ii^MY^'    ^^^  under,  which  is  round  like  a  Crefcent^  and  (horter.    Its  Throat  on  the 

PoopirJ*«.  infide  is  covered  with  a  great  many  white  Mufcles,  about  five  or  fix  Lines 

«33/-7".  Jong,  as  big  as  a  fmall  Thread,  and  lying  parallel  one  to  another,  along  its 

Body.     When  it  applies  the  Mouth  to  the  Flefh  of  any  Animal,  all.  thefe 

Mufcles  contrafting  themfelves,  ftie  fucks  it  with  fo  great  Violence  and  Gree- 

dinefs,  that  file  makes  it  enter  in  Form  of  a  little  Pap  into  its  Throat.  So  that 

all  the  Effcfts  of  Sudion  terminating  in  a  very  little  Space,  of  neccffity  the 

Flelh  muft  break  in  that  Place. 

There  is  fecn  at  the  end  of  its  Tail,  a  little  flat  thing,  exadlly  round,  the 
Border  of  which  is  elevated  far  above  the  Tail,  and  all  round  it  j  which  it  ap- 
plies fo  uniformly  upon  the  Bodies  to  which  it  fattens  it  felf,  that  it  touches 
jthem  in  all  their  Parts,  and  then  drawing  up  a  little  the  middle  of  this  flat 
part,  without  taking  off  the  edges,  fhe  makes  of  it,  as  it  were,  a  little  Balm^ 
which  leaves  its  Cavity  in  its  middle.  This  excellent  Glue  fattens  fo  ftroogly 
on  the  Tail  of  the  Leech^  that  'tis  a  hard  Matter  to  pull  it  away  without  roa- 
^ng  fome  Rent,  efpecially  if  you  dr^w  it  perpendicularly  from  the  Surface 
*        .    ..  on 
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on  which  the  Animal  is  fattened.  It  has  always  Recourfe  to  this  Jittle  In- 
ftrument,  for  fattening  its  Body,  to  the  End  it  may  not  be  fufpended  in  the 
Air,  while  it  draws  Nourifliment  by  Suftion,  or  elfe  that  it  be  not  carried 
away  with  th'--  Current  of  the  Water>  while  it  carries  its  Head  here  and  there 
for  feeking  its  Nouriftiment. 

Its  Gut  goes  in  a  ftraight  Line  from  the  Mouth  to  the  Atms^  as  big  as  a 
Goofe*s  Quiil,  all  along  fet  with  a  great  Number  of  little  Valves  :  Some  of 
which  make  a  perfeft  Circle,  with  a  Hole  in  the  middle,  and  others  a  half- 
Moon  ;  feme  are  fliarp'd  Spiral- ways  j  and  there  is  a  great  one  of  this  fort  near 
the  Tail,  fadiioned  like  the  Hearty  which  leaves  only  a  very  little  Hole,  near 
which  is  found  much  yellow  Fai^  which  fills  all  the  Cavity  of  the  Inteftine  to 
half  an  Inch.  Two  little  Intejiines  or  Appendixes^  each  half  an  Inch  long  and 
of  the  Bignefs  of  the  Feather  of  a  little  Bird's  Wing,  pierce  the  great  Gut, 
in  which  they  are  open  at  one  End,  and  Ihut  at  the  othen  All  this  Struc- 
ture makes  it  evident,  why  the  Inteftine^  which  makes  no  Convolutions, 
and  yet  referves  ordinarily  but  liquid  Aliments,  does  yet  retain  them  to  a 
perfeft  Concoftion. 

A  Nerve^  the  Bignefs  of  a  Horje-Uair^  all  black,  hard  to  break,  having 
KnoU  at  a  Diftance  one  from  the  other,  beginning  at  the  Mouth  of  the  Ani- 
mal, paffes  over  the  Parts  that  ferve  for  Generation  in  the  Male ;  *tis  fattened 
in  a  ftraight  Line  all  ak>ng  the  Gut  above,  ends  at  the  litde  Circle  in  the 
End  of  the  Tail,  and  in  the  Way  fends  out  Branches  to  the  right  and  left 
Side,  which  go  from  every  Knot.  Tis  very  probable,  that  by  this  Canal, 
the  Animal  Spirits  run  abundandy,  which  gives  fo  great  Briflcnefs  to  this 
Reptile,  which  makes  it  ply  into  fo  many  Fattiions,,  fwim  {q  fwifdy,  fo  proper- 
ly, and  fuck  with  fuch  Greed inefs. 

The  Ltech  is  Hermaphrodite,  the  Parts  of  the  Male  deftinated  to  Generati- 
on are  placed  where  the  Neck  ought  to  be.  The  Yard^  which  is  about  twa 
Inches  long,  is  white,  round,  hollow  and  griftly  :  A  part  of-  the  Yard,  which 
is  always  in  the  Body,  is  a  Sheath,  about  1 7  Lines  of  an  Inch  long,  as  big  as 
ia  little  Bird's  Quill^  covered  with  a  fine  Membrane^  which  fattens  it  ftrongly 
to  the  Belly,  round  about  a  little  Hole  given  the  Leech  for  putting  out  and 
in  his  Yard  when  he  pleafes,  and  not  for  Breathing  as  the  Ancients  faid.  The 
other  Part  of  the  Yard  which  comes  out  nine  or  ten  Lines  of  an  Inch,  is  the  big- 
nefs of  a  fowing  Thread,  and  the  End  of  it,  for  the  Length  of  two  Lines,  is 
bigger  than  the  rett.  All  the  Yard  is  hollow,  and  has  in  his  Cavity  a  white 
Mufcle  as  big  as  a  Hair,  fattened  only  to  the  Root  and  Head,  all  the  rett  be* 
ing  at  Liberty.  *Tis  with  this  Mufcle  that  the  Animal  draws  the  Yard  into 
its  Sheath,  which  any  one  may  try  by  Cutting  it  at  the  Root^  to  draw  out 
this  Mufcle  with  his  Nails.  On  every  fide  of  the  Root  of  the  Yard  is  a  litde 
white  Web,  flat,  oval,  about  two  or  three  Lines  long,  refembling  fraall  Guts, 
twitted  about  with  a  Cartilaginous  Body,  as  big  as  a  double  Thread,  and  two 
Lines  long,  which  fattens  to  the  Root  of  the  Yard,  in  which  'tis  probaWe  it 
carries  the  Prolifick  Matter.  A  little  above  the  Root  of  the  Yard  between 
thcfe  two  Webs^  there  is  a  little  Griftly  Globule,  two  Inches  long,  white,. 
I  hardj, 
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hard,  hollow,  round,  oval,  Iharp,  inwardly  covered  wkh  a  Membrane,  wrlnk- 
If  d  and  full  of  a  nnilky  Liquor.    There  is  at  the  Head  of  this  Globule  a  fmall 
Web,  like  to  an  Epididymis ^  Whofe  little  CanaU  of  the  fame  Piece  with  it, 
creeps  over  die  Globule,  and  is  faftened  at  the  Point  of  it,  and  above  the  Epi- 
didymis are  two  Glands  cxaftly  round,  each  as  big  as  a  Grain  of  Millet,    X 
take  this  little  Globule  to  be  a  Tefttele.     All  along  every  fide  of  the  Iniejlinc 
ts  a  white  Canal,  or  Ovarium^  of  the  bignefs  of  a  foiall  twifled  Thread,  and 
folded  in  a  thoufand  Manners,  to  which  are  fattened  with  a  Tail,  as  ic  were 
the  Grain  of  a  Raifin  to  their  Grape,  many  little  Globules  exaftly  round,  as 
big  as  a  little  Pea,  full  of  a  milky  Juice,  and  fomc  little  white  E^;s,  griftly, 
perfedly  round,  as  big  as  a  Grain  of  Millet^  hard,  which  are  hardly  broken^ 
making  a  Ndfe,  and  foil  of  a  white  Matter.    There  b  in  the  Intefiincy  to- 
wards the  End,  a  great  Valve  fafhibned  like  a  Heart,  with  two  Iittte  Bags, 
where  begin  looo  fmall  Channels  made  of  fine  yellow  Fat  which  fill  the 
Cavity  of  the  ItUiftine  for  half  an  Inch.    It^s  probable  that  thefe  PaSagea  of 
Fat  receive  the  Prolifick  Liquor  to  condudt  it  into  the  Ovarium. 

AMnctrmr'      LVL  Thcrc  is  an  extraordinary  Sanguifuga  or  JLeecb^  found  fi>mcun)es 
S^fticking  faft  in  the  Filh  calPd  Xipbias,  or  Sword-Jijb.    S.  Boccone  gives  it  die 
r^'i^^A  Name  of  Hirudoj  or  Acus  Cauda  utrinque  pennata^  becaufe  of  its  working  it 
S^Pa^*  felf  into  the  Flefh,  and  fucking  the  Blood  of  the  faid  Filh.     He  defcribcs  it 
^'^T!?!?!*  *^  ^  of  about  four  Inches  long,  the  Belly  of  it  white,  cartilaginous  and  tranf- 
^'  '      '  parent,  without  Eyes  or  Head,  (that  he  could  obfervc)  but  inftcad  of  a  Heady 
it  had  a  hollow  Shout,  encompafied  with  a  ver^  hard  Membrane,  differbg 
in  Colour  and  Subftance  from  the  Belly  ;  which  Snout  it  thrufts  whole  into 
the  Body  of  the  Fi(h,  as  ftrongly  as  an  Augre  is  wound  into  a  piece  of  Wood, 
and  fills  it  full  of  Blood  unto  the  very  Orifice.     It  hath  a  Tail  fhaped  Bkc 
a  Feather^  fenringfor  its  Motion,  and  under  it  two  Filaments,  or  {lender  Fi- 
bres, tenger  than  the  whole  Infcft,  whereby  it  fecms  it  clings  about  Stones 
or  Herbs,  and  fticks  the  clofer  in  the  Body  of  the  Sword-fijhy  of  which  it  at- 
tacks thofe  Parts  only  where  the  Fins  of  the  Fifh  cannot  touch  or  trouble  it, 
the  Obferver  affirming  that  he  hath  often  found  it  flicking  in  the  Back,  and 
in  the  Belly,  and  Ibmetimes  clofe  to  the  Head,  fometimes  clofe  to  the  Tail 
of  that  Fi(b,  but  always  far  enough  from  the  Fins.     Within  its  Belly  he 
noted  fome  Veffels  like  fmall  Guts,  reaching  from,  one  end  of  it  to  the'othcr, 
which  by  the  Preffure  of  his  Nail,  he  made  reach  to  the  Orifice  of  the  Snout, 
whence  they  retired  back  of  themfclves  to  their  natural  SituaCipn  i  thqf 
feeming  to  be  the  Inftruments  for  fucking  the  Blood,  becaufe  the  Snout  is 
in  it  felf  an  empty  part,  deftitute  of  Fibres  and  Valves,  to  draw  and  fuck 
with  ;  whereas  thefe  Veflfels  having  a  Motion  refembling  that  of  a  Pump,  in 
which  the  Snout  of  this  Animal  ferves  for  a  Sucker,    drawing  the  Blood 
from  one  end  to  the  other :  And  the  Belly  of  this  InfcA  being  fram'd  Ring- 
wife,  the  Struftore  ferves  to  thruft  the  inner  VcflTels  into  the  Orifice  of  the 
Trunk,  and  to  draw  them  back  again. 

This 
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This  Creature  as  it  tdrments  the  Swcrd-fi/b^  fo  it  is,  by  our  Obferver*^ 

Relation,  vexed  it  felf  by  another  Infcd,  which  he  calls  a  Louft^  of  an  A (h- 
Colour,  faftened  toward  the  Tail  of  this  Leech  as  firmly  as  a  Sea-fnail  is  to 
a  Rock.  *Tis  of  the  Bignefs  of  a  Pea,  and  hath  an  Opening,  whence  come 
out  many  fmall  winding  and  hairy  Threads.  It  hath  not  been  obferved,  (as 
far  as  our  Author  could  learn)  to  trouble,  or  to  be  upon  any  other  Animal 
than  this  Leech. 

LVII.  I  have  found  two  forts  of  SbeH-Snails  eafily  diftinguifliM  one  from  ihet^ddrum 
another,  and  from  all  befidcs,  becaufe  the  Turn  of  the  Wreaths  is  from  the  t^Mj^Or. 
Right  Hand  to  the  Left,  contrary  to  what  may  be  feen  jn  common  Snails.  **.  Lifter. 
They  are  very  fmall,  and  therefore  might  well  efcape  thus  long  the  more  B^J/ii?;!.* 
curious  Naturaliits }  neither  of  them  much  exceeding,  at  leaft  in  Tbicknefs,  a 
large  Oat- Corn. 

The  firft  I  thus  defcribe.  The  Opep  of  the  Shell  is  pretty  round  ;  the  Se- 
cond Turn  or  Wreath,  is  very  large  for  the  Proportion,  and  the  reft  of  the 
Wreaths,  about  the  number  of  fix,  are  ftill  leflTened  to  a  Point.  This  Turien^ 
or  Conical  Figure,  is  welljiear  a  Carter  of  an  Inch  ;  the  Colour  of  the  Shell 
is  dufkilb,  yet  when  the  Ihrunk  Animal  gives  leavei,  you  may  fee  Day 
through  it,  and  then  it  is  of  ayellowifh  Colour.  Thefe  Shells  are  extream 
brittle  and  tender. 

The  fecond  fort  fcem  to  be  much  ftronger  and  thicks  Ihell'd,  they  are 
well  near  half  as  long  again  as  the  other,  and  as  (lender,  they  have  the  exaft 
Figure  of  Oat-Corn^  being  as  it  were,  pointed  at  both  Ends,  and  the  Mid- 
dle a  little  fwelled.  The  Open  of  the  Shell  is  not  exadUy  round,  there 
being  a  peculiar  Sinus  in  the  lower  part  thereof.  I  think  you  may  number 
about  ten  Spires,  having  their  Turn  from  the  Right  Hand  to  the  Left. 
The  Colour  of  the  Shell  is  of  a  dark  and  reddifh  Brown.  . 

Both  thefe  forts  of  Snails  when .  they  creep,  lift  up  the  Point  of  their 
Snails  towards  a  Perpendicular,  and  exert,  with  Part  of  their  Body,  two  pair 
of  Horns,  as  moft  of  their  Kind  do. 

In  March  I  have  feen  many  of  them  pair'd,  and  in  the  very  Aft  of  Ve-  ^''-  ^^^^ 
i^ery^  and  therefore  it  is  moft  certain,  (contrary  to  the  Opinion  of  Jri- 
Jiotle^  that  they  engender.  But  whether  thofe  that  are  thus  found  coupled, 
be  one  of  them  Male  and  the  other  Female,  or  rather,  as  Mr.  tVraj  hath  ob- 
ferved, that  they  are  both  Male  and  Female,  and  do,  in  the  Aft  of  Genera- 
tion, both  receive  into  themfelves,  and  immit  a  like  Perns  (as  it  feems  proba- 
ble to  any  Man  that  fhall  part  them)  I  ihall  not  determine. 

Thefe  Snails  are  to  be  found  frequent  enoi^h  under  the  loofe  Bark  of 
Trees,  as  old  fVilltms^  and  in  the  ragged  Clefts  of  Elms  and  Oaksy  &c.  and 
in  nx>  other  Place  that  I  could  obferve. 

LVIII.  I,  The-Outfide  of  one  fort  of  Land-Snails  in  Virginia^  is  of  Afli-  smt  j^t ./ 
colour,  inclining  to  a  yellow,  the  Infide  white,  with  a  blufli  of  red,  and  sSSt^ib 
in  the  middle  of  the  Entry,  on  the  Inturn  of  the  Shell,  grows  a  fmall  white  Mr.]\%^\. 

Vol.  U.  .        N  n  n  n  n  Tooth, /.^V".'"'' 


(  826  ) 

Tooth,  or  Protuberance.    But  what  is  moft  remarkable,  the  Shells  it  felf  is 

tranfparent,   and  you  may  plainly  perceive  by  the  Opacity  there,  that  the 
Body  of  the  Animal  lies  near  the  fpiral  String,  or  Center,  on  which  the  Arch 
is  turned,  and  that  the  empty  part  of  the  Shell  is  fpread  with  a  thin  (potted 
Film.    Near  the  Tooth,  but  more  inward,  is  to  be  leen  a  little  waterifli  Speck, 
which  by  a  kind  of  Syfiole  and  Diaftole^  contrads  and  dilates  it   felf ;  from 
this  proceeds  a  limpid  Trunk,  which  runs  into  the  Film^  and  there  divides 
into  Branches  ;  thefe  grow  lefTer,  and  fpread  as  the  Animal  recedes,  or  ap- 
proaches the  Mouth ;  and  when   it  is  out,  extend  themfelves  to  the  very 
Lip  of  the  Shell.     I  fuppofe  the  fame  to  be  in  all,  at  Icaft  the  Land-kind, 
^     tho'  noteafily  to  be  difcerned.     It  is  likely  alfo,  that  the  Film^  the  NoiUilus 
or  Carvil  (as  the  Sailors  call  it)  exerts,  may  be  analogous  to  this. 
jTyZ^f. Lifter,      2.  This  Dcfcription  of  the  Heart  of  aSnail^  agrees  well  with  die  Anato- 
»•»•  my  thereof,  made  and  long  fince  publifhed  by  Hardly  and  Fr.  Reii, 

ffjrAf.Bani.      3.  Thcrc  is  z  fmall  Snail  of  the  Land-kind,  with  a  dented  Aperture, 
tfer^,  ib.  />.  ^nd  an   outward  Coat,  on  which  it  is  Hirfutey  or  rather  finely  echinated. 
''**         I  am  apt  to  believe,  that  thefc  (or  hardly  any  clfc)  are  not  dented,  till 
they  are  at  their  full  Growth,  for  I  find  feveral  fmall  ones  amongft  them, 
with  an  open  entrance,  that  feem  to  belong  to  this  kind. 

I  have  hitherto  obferved  very  little  variety  of  naked  Snails^  I  know  cf 
but  one  kind,  which  is  a  fmall  Alh-colour'd  and  fpotted  one,  and  milky, 
like  Dr.  Lifter\  Fig.  i6. 

rbi  Pmrph.      LIX.  In  OMober<^  1684,  There  were  two  Ladies  at  Mnbead  where  I  dicn 

^\i^J^n.  ^*s,  who  told  me,  that  there  was  a  certain  Perfon  living  by  the  Sea-fide  ia 

172^.1273.'  Ireland^  who  made  confiderable  Gain,    by  marking  with  a  delicate  duraUe 

Crimfon-colour,  fine  Linen  of  Ladies,  Gent.  6f^.  lent  from  any  Parts  of  that 

Ifland,  with   their  Names,  or  otherwife,  as  they  pleafed,  which  was  made 

with  fome  liquid  Subfiance  taken  out  of  a  Sbell-fifoy  and  one  of  them  thought 

it  to  be  uken  out  of  the  Shells  here  figured  and  defcrib'd.     Hereupon  I 

rig.%%%,%%j^  made  many  Experiments  on  all  the  Shell-fiflies  I  had  taken  on  that  Coaft  ; 

«7'  %^*  ^"d  ^^  ^^*  obtained  that  dclkate  Colour  they  told  me  of.    The  whole  Pro- 

cefs  is  as  foUoweth : 

The  Shells  being  harder  than  moft  of  other  kinds,  are  to  be  broken  with 
a  fmart  ftroke  with  a  Hammer,  on  a  Plate  of  Iron,  or  firm  Piece  of  Timber,. 
(with  their  Mouths  downwards)  fo  as  not  to  crufli  the  Body  of  the  Rfli  with* 
in  'y  the  broken  Pieces  being  pick'd  ofi^,  there  will  appear  a  white  Vein,  ly- 
ing tranfverfly  in  a  little  FurroV  or  Cleft,  next  to  the  Head  of  the  Filh, 
winch  muft  be  digged  out  with  the  ftifF  Point  of  a  Horfe-hair  Pencil,  being, 
made  ihort  and  tapering.  The  Letters,  Figures,  or  what  elfe  £haU  be  made 
on  the  Linnen  (and  perhaps  Silk  too)  will  prefently  appear  of  a  pleafant 
light  Green-colour,  and  if  placed  in  the  Sun,  will  change  into  the  fbllowi^ 
Cbldurs,!.  e.  if  in  Winter,  about  Noon,  if  in  the  Summer,  an  Hour  or  two  after 
Sun-rifing,  and  fomuch  before  letting ;  for  in.  the  Heat  of  the  Day,  m  Sqso- 
Bier^.  the  Coloura  will  con^  on  £x  faft,^  that  the  Succeflion  of  each  Colour 

wilt 
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will  fcarcely  be  diitii^ifh'd  ;  next  to  the  firft  light  green,it  will  appear  of  a 
deep-green,  and  in  few  Minutes  change  into  a  full  Sea-green,  after  which,  in 
a  few  Minutes  more,  it  will  alter  into  a  Watchet-bluc ;  from  that,  in  a 
little  time  more,  it  will  be  of  a  purplifli  Red,  after  which,  lying  an  Hour  or 
two,  (fuppofing  the  Sun  ftill  fliniing)  it  will  be  of  a  very  deep  purple-red, 
beyond  which  the  Sun  can  do  no  more.  But  then  the  laft  and  moft  beauti- 
ful Colour,  after  wafhing  in  fcalding  Water  and  Soap,  will,  (the  Matter  be- 
ing again  put  into  the  Sun  or  Wind  to  dry,)  be  of  a  fair  bright  Crimfon, 
or  near  to  the  Prince's  Colour,  which  afterwards,  notwithftanding  there  is 
no  ufe  of  any  Stipdck  to  bind  the  Colour,  will  continue  the  fame,  if  well  or- 
dered ;  as  I  have  found  in  Handkerchiefs,  that  have  been  wafh*d  more  than 
forty  times ;  only  it  will  be  fomewhat  allay'd,  from  what  it  was,  after  the 
firft  waftiing.  While  the  Ck)th  fo  writ  upon  lies  in  the  Sun,  it  will  yield  a 
very  ftrong  and  foetid  Smell,  as  if  Garlick  and  AJfa  Fostida  were  mixed  toge- 
ther. 

The  Shells  are  of  divers  Colours,  but  moft  of  them  white,  fome  arc 
red,  fome  yellow  ;  others  of  both  thefe  Colours  •,  fome  of  a  blackifli  brown  •, 
many  of  a  fandy  Colour,  and  fome  few  ftriped  with  white  and  brown  paral- 
lel Lines.  It  feems  to  be  a  kind  of  amfbihious  Animal^  alternately  living  in 
both  Elements  every  Tide :  For  being  out  of  their  native  Place,  and  in 
Want  of  Tuch  Viciflitudes,  they  take  this  Courfe  to  find  the  Air ;  when  any 
of  them  are  put  into  a  Veflel  of  Sea- Water  (for  in  frcfli  they  foon  expire) 
after  they  have  lain  fome  time  in  the  bottom  of  the  Veflel,  they  creeping 
to  the  Superficies  of  the  Water,  and  by  extending  a  kind  of  Lip,  with  their 
Optrculums^  cling  to  the  Side  of  the  Veflel  or  Pan,  (which  is  moft  convenient 
for  their  Afcent)  with  about  half  that  Part  above  the  Water  \  fometimes 
creeping  down  under  it,  and  returning  again  to  their  Station  between  Wind  Fig.%i^ 
and  Water. 

I  have  found  that  fometimes  their  Veins  are  fuller  and  whiter,  and  the 
Juice  more  vifcid,  at  other  times  more  flaccid  arid  watery. 

Thcfc  Shells  are  in  great  abundance  in  the  Sea-Coaft  of  Somerfetjbire  :  I 
have  found  them  alfo  on  the  Shoars  of  South  IValeSy  oppofite  to  it ;  and  I 
doubt  not,  but  they  may  be  found  on  the  other  Coafts  of  England^  efpecially 
the  South zndifVeJiem  Parts,  where  I  am  almoftaflured,  I  have  formerly  feen 
them,  Jtho*  then  unknown  to  me.  And  I  am  of  Opinion,  there  may  be  found 
on  our  Marine  Coafts,  fome  bigger  Shells,  which  may  have  a  colouring  Juice, 
though  not  the  fame  with  this,  for  that  I  know  few  natural  things  both  of 
Animals  and  Vegetables,  but  what  have  divers  forts  of  the  fame  kind,  in  the 
lame  Place. 

I  am  afluredby  fome,  who  have  boil*d,  drefs*d,  and  eaten  of  this  Fifli,  that 
they  are  wholefome  Food  ;  as  good  at  leaft,  and  tafte  as  well  as  Lympots  or 
ff^nklesj  only  the  Fle(h  is  fomething  harder. 

Perhaps  this  colouring  Juice  may  be  the  fpcrmatick  and  proUfick  Matter, 
by  which  they  propagate  their  Kmd  ;  which  I  am  inclinable  to  think,  from 
its  Confiftcnce,  Virulent  and  Fioetid  Savour.    Or  elfe  it  may  be  a  Humour 
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in  this  Animal,  which  by  its  vital  Energy,  as  the  Spring  of  life  and  Mo- 
tion,  fupplics  the  Want  of  Heart,  Liver,  Blood,  6?r.  as  in  other 'exfknguine- 
ous  Animals. 

There  are  many  forts  of  this  Purple  Fi(h,  differing  in  bignefe,  ftruflure^ 
colour  of  the  Shell,  according  to  the  Nature  ot  the  Sea-Grounds,  Depth  or 
Shallownefe  of  Heater ^  Rocks ^  Gravely  Mud^  as  alfo  the  Latitude,  where 
they  are  found  -,  and  fo  differing  alfo  in  the  Varietits  of  Colours  of  the  Tii^^ 
ing  Juice  in  their  Veins,  as  blacky  lividy  violaceous^  deep  Sea-green^  ligbt  and 
deep  Redf  Atnethyfiinej  ^c.  But  the  heft  of  all  were  found  in  ihejyrtaff  Seas^ 
near  the  Ifland  on  which  the  renowned  City  of  Jyre  was  built,  (now  an 
inconfiderablc  Town  called  Sur  i)  this  was  celebrated  and  priz'd  above  all 
the  reft,  for  that  it  excelled  them  all  in  its  illuftrious  Colour,  called  in 
former  Ages  by  divers  Names  ;  as  OJiruniy  Sarranumy  Pelagtum^  Ventnkm^ 
Tyriuniy  Purpurijfum^  Flores  Tyrianu  (^c.  Almofl:  all  Authors  agree,  that  it 
lies  in  a  certain  Vein  in  the  Fijh ;  and  fome  of  them  mentiorf  it  to  be  white 
and  vifcous,  as  this  of  ours  is.  This  excellent  Dye  Icems  to  have  arrived  at 
its  highcft  Pcyfeftion  in  the  Days  of  Pliny  (being  in  the  Reigns  of  the 
Vefp^ans)  when  the  Artifts  of  the  Imperial  City  of  the  World,  in  Preparati- 
ons of  that  Ringing  Succus  for  dying  the  Robes  and  other  Veftments  of 
Emperor^  Senators ^  &c.  ftrove  to  excel  each  other  in  new-fafliion*d  PUPfdes, 
to  gratify  the  luxuriant  Excefs  of  the  Great  Ones  of  thofe  Times,  by 
preparing  and  mixing  the  Colour  found  in  the  feveral  forts  of  theie  Shetb. 
Thefe  Colours  fold  then  at  great  Prices ;  that  which  was  the  fine  double 
dy*d  Purple  of  ^yre^  called  Diabapbay  yielded  looo  Roman  Demtrii  the 
Pound,  which  is  computed  to  be  more  than  30  /.  Sterling  ':  And  this  of  ours 
being  ib  excellent  a  Colour,  without  a  Preparation,  or  Addidon  of  any 
thing  to  it  naay  now,  or  at  leaft  hereafter,  by  farther  Improvcmeftt,.,vyc  with 
the  Tyrian  Purple.  ^  ^  / 

Johnfiony  out  of  JrifiotlCj  mentions  a  Species  of  thefe  Fifhes^  under 
the  Name  of  IMtorales  qua  parva  6f  Flore  funt  rubro  ;  thb  agrees  with 
ours,  which  may  be  named  Purpura  lAttoralis  (Jive  Tenienfis)  parva  Tur- 
binata. 

oife^m  LX.  October  7,  1651.  I  weighed  my  ^ortoife^  before  he  was- put  into  his 
Tf^Totol  Hole,  where  he  was  to  remain  all  Winter,  and  he  weighed  exaAiy  four 
Ent. «.  S94.  Pounds,  three  Ounces,  and  feven  Drachms. 

^*  ^^**  O Sober  8,  1652.  I  had  him  dug  up  (for  he  had  buried  himfelf  the  Day 

before)  and  weighed  a-new,  and  he  weighed  four  Pounds,  fix  Ounces,  and 
one  Drachm« 

March  16,  1652-3.  The  Tortoife  came  out  of  his  Hole  of  faimrelf,  and 
he  weighed  five  Pounds,  four  Ounces. 

OSlober  4,  1653.  The  Tortoifoy  after  having  faftcd  for  fome  Dayt^  and 
hid  himfelf  under  Ground,  being  taken  up,  weighed  four  Founds,  five 
Ounces,  and'  his  Eyes  (wJiich  had  been  long  ihut)  being  then  open  were 
very  moift. 
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Mar(h  iS,  1653-4.  The  TorUife  coming  out  of  his  Hole,  was  weighed 
in  a  Scale,  and  his  Weight  was  four  Pounds,  four  Ounces,  and  two  Drachms. 

OSober  6j  1654.  The  Tortcifej  about  to  take  up  his  Winter-Quarters, 
weighed  four  Founds,  nine  Ounces,  and  three  Drachms. 

ThclaftDayof  February  1654-5.  The  Tortoife  creeping  out  from  his 
Hole  where  he  had  remained  all  the  Winter,  weighed  four  Pounds,  ftrta 
Ounces^  and  fix  Drachms.  He  had  loft  therefore  an  Ounce  and  fiye  Dtachms 
of  his  Weight. 

OOobir  2,  1655.  The  Tortoife  going  again  into  his  Winter- Quarters, 
weighed  four  Pounds^  nine  Ounces.  But  he  had  failed  for  fome  Time 
before. 

March  25,  1656.  The  Weight  of  the  tortoife  coming  out  of  his  Wintcr- 
QuartenB*  was  four  Pounds,  feven  Ounces,  and  two  Drachms. 

September  30,  1656.  Ti\e  Torioijiy  about  to  hide  himfelf  again  under 
Ground,  weighed  four  Pounds,,  twelve  Ounces,  and  four  Drachms. 

March  5,  1656-7..  The  Tortoifi  coming  out  of  his  Hole  under  Ground, 
weighed  four  Pounct,  eleven  Ounces,  two  Drachms  and  a  Half. 

Whence  it  apjpcitrs  plain  of  what  fixed  Particles  thefe  Animals  are  com-  •Armmfi 
pofcd  which  fortify  themfcLves.  under  Ground,  ag^nft  the  Cold  of  Winter,  Jj^^  [^" 
feeing  that  for  fo  many  Months  fuch  a  fmall  Part  of  their  Bodies  goes  of  m'£^'L£ 
by  ^eat  or  Perfpiration^  that  it  may  very  well.be  queftioned  whether  they  '^^  ^^' 
live,  or  nQt»  while  they  lie  buried  in  this  Manner.  ^ forte/ 

"^  Oi/leri  in 

E«ft-Iiidi«, 

LXI.  S.  Steno  writes  bom  Florence^  that  $l  Tortoife  had  its  Head  cut  off,  4r^.wit- 
and  yet  it  was  found  to  move  its  Feet  three  Days  after  *.  ^'Sj,*'  *^^' 

LXII.  u  In  the  River  of  Goa^  there  is  a  Shell  rcprefented  in  Fig.  230.  Fig.2^0. 
which  holds  a  fort  of  OiJler\  it  is  very  (carce,  and  in  the  Indies^  ar  Well  as  ByDr.ui* 
here  in  Holland^  the  Shell  powder'd  is  efteem'd  a  good  Medicine.  ter,«^^87». 

2.  The  like  fort  of  Qifter-Jbells  are  to  be  found  in  the  Weft- Indies.  And 
confidering  the  Hint  given  us  by  M.  fVttzen  of  its  being  thought  medicinal 
at  Goa^  where  it  is  found  ;  and  alio  how  that  calcined  Shells  are  the  mod 
common  Entertdnments  all  over  the  Indies^  chewing  them  all  Day  long, 
with  the  Leaves  of  a  certain  hot,  piperate  and  fpicy  Plant,  and  a  fort  of  Nut 
mixt  therewith ;  we  may  reafonably  fulpeA  the  GoorStone  to  be  made  up  of 
them,  or  fuch  like  Ingredients. 

LXIIL  1.  M.  Auzantj  at  the  Intimation  of  M.  de  la  Voye^  obftrved  a   «'«^ 
fhining,  clammy  Moiftgre  in  Oijlers,  which  ftuck  to  the  Shell,  and  being  0^^,% 
drawn  out,  ihone  in  the  Air  its  whole  Length,  which  was  about  four  or  five  m.  a^mmm,. 
Lines,  and  being  put  upon  the  Obferver*s  Hand,  continued  to  fhine  there  •''*'^'*®> 
for  fame  time.    And  afterwards  caufing  more  than  twenty  Dozen  of  Oijiers 
CO  be  opened  in  th^  Park,  he  found  this  Ihining  Subnance  to  be  really 
Worais  (a^  M.  de  la  Voye  had  thought  them  before)  and  thofc  of  three  forts  j 
«nfi  fort  was  whitUh^  having  twenty-four  or  twenty-five  Feet  on  each  fide,. 
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forked,  a  black  Speck  on  one  fide  of  the  Head,  taken  by  him  for  a  CbryfialBni^ 
and  the  Back  like  an  Eel  ftrippM  of  her  Skin  •,  the  fecond  was  red,  and  refcmb- 
ling  the  common  Glow  TVorm^  found  at  Land,  which  folds  upon  their  Backs, 
and  Feet  like  the  former,  and  with  a  Nofe  like  that  of  a  Dog,  and  one 
Eye  in  the  Head :  The  third  fort  was  fpeckled,  having  a  Head  like  that  of 
a  Soal^  with  many  Tufts  of  whitifli  Hair  on  the  Sides  of  it. 

2.  The  Obferver  alfo  faw  fome  much  bigger,  that  were  GrayUb,  with 
a  big  Head,  and  two  Horns  on  it,  like  thofe  of  a  Snail,  and  with  fcven  or 
eight  whitifh  Feet :  But  thefe,  though  kept  by  him  in  the  Night,  fhined 
not. 

3.  The  two  firft  forts  are  made  of  a  Matter  cafily  refoluble  ;  the  leaft  Sha- 
king or  Touch,  turning  them  into  a  Vifcous  and  Aqueous  Matter,  which  fal- 
ling from  the  Shell,  ftuck  to  the  Obfcrver*s  Fingers,  and  (hone  there  for  the 
fpace  of  20  Seconds  -,  and  if  any  little  Part  of  this  Matter,. by  ftrongly  (baking 
the  Shell,  did  fall  to  the  Ground,  it  appeared  like  a  little  piece  of  Flaming 
Brimftone,  and  when  fhaken  off  nimbly,  it  became  like  a  fmall  ihining  Line» 
which  was  diflipated  before  it  came  to  the  Ground. 

4.  Thb  Ihining  Matter  was  of  different  Colours  5  fome  whitifh,  fome 
reddifh,  but  yet  they  both  afforded  a  Lights  which  appeared  a  Vitdit  to 
this  Obfcrver's  Eye. 

5.  He  obferved  among  them  two  more  firm  than  the  reft,  which  (hone  all 
over  ;  and  when  they  fell  from  the  Oilier,  twinkled  like  a  great  Scar,  Ibining 
ftrongly,  and  emitting  Rays  of  a  Violet-Light  by  turns,  for  the  (pace  of 
20  Seconds.  Which  Scintillation  the  Obferver  imputes  to  this,  that  thofe 
Worms  being  alive,  and  fometimes  raifing  their  Head,  fomedmes  their 
Tail,  like  a  Carpy  the  Light  encreafed  and  leffened  accordingly;  feeing 
that  when  they  (hone  not,  he  did,  viewing  them  by  a  Candle,  find  them 
dead. 

6.  Forcibly  fhaking  thefe  Oifier-JbeUs-  in  the  Dark,  he  fometimes  iaw  the 
whole  Shell  full  of  Lights,  now  and  then  as  big  as  a  Finger's  end,  and  abun- 
dance of  this  clammy  Matter,  both  red  and  white,  which  he  judges  to  have 
been  Worms  burft  in  their  Holes.  And  in  the  fiiaking  he  faw  all  the  Com- 
municadons  of  thefe  little  Verminous  Holes,  like  to  the  Holes  of  Wonns  ia 
Wood. 

7.  In  more  than  20  Dozen  of  Oillers  he  took  no  Shell  (10  or  12  except- 
ed) but  it  emitted  Light ;  and  he  found  fome  of  this  Light  in  16  of  the 
Oifters  themfelves. 

8.  This  Light  occurs  more  frequently  in  big  than  fmall  Oifters ;  in  thofe 
that  are  pierced  by  the  Worm,  oftner  than  thofe  that  are  not ;  and  rather 
upon  the  Convex  Side  than  the  other ;  and  more  in  frefli  ones  than  in  the 
ftale. 

9.  Having  fomewhat  fcaled  the  Convex  Side  of  the  Shell,  and  difoovered 
the  Communicarion  of  the  Holes,  wherein  the  often  mentioned  vifoous 
Moifture  that  has  any  Form  of  Iniefts  is  found)  he  finelt  a  Scent  that 
was  like  the  Water  of  a  fqueczed  Oiften 
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10.  The  Worms  give  no  Light  when  irritated  ;  but  if  they  do,  the  Light 
lafts  but  a  very  little  Time  ;  whereas  that  which  appears  in  thofc  that  were 
not  angred  before,  continues  a  great  while  ;  the  Obferver  affirming  to  have 
kept  of  it  above  two  Hours. 

LXIV.  The  PcarUJhells  in  Norway^  and  elfcwhere,   do  breed  in  i^tn  "niOrirm^ 
Waters.     Their  Shells  are  like  to  thofe,  which  commonly  are  called  Mu/clesy  ch^lt'o^* 
but  they  are  larger.     The  Filh  in  them  looks  like  an  Oijier^  and  it  produceth  sandiui,  «• 
a  great  Clufter  of  Eggs,  like  thofe  of  Craw-fiflies,  fomc  white,  fome  black,  '**'*''  "* 
(which  latter  will  yet  become  White,  the  outer  black  Coat  being  taken  off  j) 
thefe  Eggs  when  ripe,  are  caft  out ;  and  being  cafl:  out,  they  grow,  and  become 
eke  thofe  that  call  them.    But  fometimes  it  happens,  that  one  or  two  of 
thofe  Eggs  ftick  faft  to  the  fides  of  the  Matrix^  and  are  not  voided  with  the 
reft.     Thefe  are  fed  by  the  Oifter  againft  her  Will,  and  they  do  grow, 
according  to  the  Length  of  Time,  into  Pearls  of  different  BignefTes,  and  im- 
print a  Mark  both  in  the  Fifh  and  the  Shell,  by  the  Situation,  conform  to 
this  Figure. 

This  Account  I  received  from  a  Dane^  called  Henricus  Amoldi^  an  inge- 
nious and  veracious  Perfon,  having  by  his  own  E3q)erience  found  it  fo  at 
Cbrifiiana  ia  N^rwayy  and  with  great  Serioufheis  afTured  me  of  the  truth 
thereof. 

LXV.  There  are  four  Rivers  in  the  Country  of  Tyrcney  abounding  with  Puri^fiing 
that  fort  of  Mufcles,  wherein  Pearls  are  found,  all  emptying  themfelvc^  into  %^^^^J^ 
Lougb'Foyley  whereon  ftands  the  Town  of  Derry^ and  fointo  the  Sea.  There  Kcdiing.V 
arc  alfo  other  Rivers  in  the  County  of  Vonegally  a  River  near  Dundalk^  the  ^J«^-^*^59> 
Sbure  running  by  Waterfordy  the  Z^«^i&  called  Lough-Lean  in  Kerry ^  which 
afford  the  like  Fifhv  and  no  doubts   there  be  many  more  that  I  do  not 
know. 

In  the  warm  Months  before  Harveft  is  ripe,.  whiUl:  the  Rivers  are  low 
and  clear,  the  poor  People  go  into  the  Water,  and  fbme  with  their  Toes, 
ibme  with  wooden  Tongs,,  and  fome  by  putting  a  fharpened  Stick,  into  the 
opening  of  the  Shell,,  take  them  up ;  and  although  by  common  Eftimate,  not 
above  one  Shell  in  an  hundred  may  have  a  Pearl,,  and  of  thefe  Pearls  not. 
above  one  in  a  hundred  be  tolerably  clear,^  yet  a  vafb  Number  of  fair 
merchantable  Pearls,,  and  too  good  for  the  Afothecary^  are  offered  tx>  Sale 
by  thofe  People  every  Summer- Affize.  I  my  felf  faw  a  Pearl  bought  for* 
50  J.  that  weighed  36  Carats^  and  was  valued  at  40/.  and  had  it  been 
as  clear  as  fome  others  produced  therewith  it  would  certainly  have  beea 
very  valuable-  And  a  Miller  took  a  Pearly  which,  he  fold  for  4/;  ioj. 
fio  a  Man  that  fold  it  for  10/.  to  another,  who  fold  it  to  the  late  Lady  GUnanly^, 
for  gpZ.  with  whom  I  faw  it  in  a  Necklace  \  fhe  refufed  80  Pound  for  it  from, 
the  late  Dutchcls  of  Ormonde  The  young  Mufclea  neyer  hav^  any  Pearl  in: 
aheni]». 
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The  Natives,  though  very  foul  Feeders^  wiH  not  eat  the  Fifti  5  ^icb 
fccms  to  me  to  cut  like  the  Oifter^  blackifti-green.  The  Shell  is  faftened 
with  two  Tendons,  one  at  each  end,  whereas  the  Oifter  and  Scallop  arc  with 
one  only  in  the  Middle.  They  lie  in  Part  opened,  putting  forth  their 
white  Fins,  like  a  Tongue  out  of  the  Mouth,  which  direfts  the  Eye  to 
them  in  the  Water,  being  otherwife  black  as  the  Stones  in  the  River.  The 
Backs  of  the  Shells,  juft  about  the  Hinges,  on  which  the  Valves  do  open, 
are  all  broken  and  bruifcd,  both  young  and  old,  and  Ihew  the  feveral 
Crufls  and  Scales  that  make  the  Shell  -,  and  is  caufed  (I  think  till  I  know 
better)  by  the  many  great  Stonw  that  are  driven  over  them  by  the 
Floods  from  the  Neighbouring  Mountains,  which  arc  moft  impetuous 
after  any  little  Rain.  The  infides  of  the  Shell  are  of  an  Oriental  and  Pearl- 
Colour  and  Subftance,  like  a  flat  Pearly  efpecially  when  firft  opened ;  and 
I  was  told  by  an  ingenious  Peribn,  living  upon  the  Place,  that  he  had 
obferved  in  fome  Shells  under  the  firft  Coat  a  Liquor  that  was  very  orient 
and  clear,  that  would  move  upon  the  Preffure  of  the  Finger;  but  tbatfuch 
a  Mufcle  never  had  a  Pearl  -,  which  Liquor  I  fliould  think  was  the  true  M^r^ 
vf  Pearl. 

The  Part  where  the  Fearl  lieth,  is  in  the  Toe,  or  leflcr  end,  at  the  Extre- 
mity of  the  Gut,  and  out  of  the  Body  of  the  Fifli  between  the  two  Fins, 
or  Skins,  that  line  the  Shell.  I  believe  that  this  Pearl  anfwereth  to  the 
Stone  in  other  Animals ;  and  certainly  like  that  encreafeth  by  feveral  Crufts, 
growing  over  one  another,  which  appeareth,  by  pinching  the  Pearl  in  a  Vice, 
the  upper  Coat  will  crack  and  leap  away  ;  and  this  Stone  is  caft  off"  by  the 
Mufcle,  and  avoided  as  it  is  able  ;  and  many  Shells  that  have  had  Pearls  ia 
them,  are  now  found  to  have  none,  which  will  appear  in  thefe  Inftances : 
The  Shells  that  have  the  beft  Pearls  are  wrinkled,  twifted,  or  bunched,  and 
iiot  fmooth  and  equal,  as  thofe  that  have  none.  And  the  crafty  FeUows 
will  gucfs  fo  well  by  the  Shell,  that  though  you  watch  them  never  fo  care- 
fully, they  will  open  fuch  Shells  under  the  Water,  and  put  the  Pearls  in  thdr 
Mouths,  or  otherwife  conceal  them.  Yet  fometimes  when  they  have  been 
taking  up  Shells,  and  believing  by  fuch  Signs  as  I  have  mentioned^  that  they 
were  fure  of  good  Purchafe,  and  refufed  good  Sums  for  their  (hares,  they 
found  no  Pearl  at  all  in  them.  Upon  Difcourfe  with  an  old  Man  that  had 
been  long  at  this  Trade,  he  advifed  me  to  feek  not  only  when  the  Waters 
were  low,  but  in  a  dufky  gloomy  Day  alfo,  left,  faid  he,  the  Filh  ftc  you» 
for  then  he  will  (hed  his  Pearl  in  the  Sand  ;  of  which  I  believed  no  more^ 
than  that  fome  Mufcles  had  voided  their  Pearls,  and  fuch  are  often  found  in 
the  Sand. 

I  conceive  that  thefe  Pearls,  if  once  dark,  will  never  be  clear  upon  any 
Akeration  in  the  Health  or  Age  of  the  Mufcle,  or  of  the  Moon  ;  and  that  if 
the  firft  Seed  be  black,  all  the  Coats  fuperinduced  will  be  ftill  clouded. 

The  fiottoms  of  thefe  Rivers  I  obferved  to  be  part  fandy,  part  ftooy,  and 
part  ouzy.  Many  of  thefe  Mufcles  lie  in  brackifh  Water ;  bdng  driven  down 
the  Rivers  four  or  five  Miles  within  the  flowing  of  the  Sea.  I  have  fiHsedoocs 
cbferved  the  iame  Piorl  clear  at  one  end,  and  dark  at  the  other. 

LXVI. 
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LXVI.  In  the  Beginning  of  Jamtary^  having  got  a  Scallops  I  fet  about  7i#^«r«ii^ 
dfffefting  it  with  as  great  Accuracy  as  1  could,  conftdering  1  never  had  the  ^jL"^^^^'* 
Opportunity  before*     Firft,  I  obfenrcd  the  Hinge  rifing  gently  crooked  from  ufler%/ 
the  bollw)  Sbeliy  and  laid  over  the  other  upon  the  plain  Shelly  the  two  be-  **9-f.5«7. 
ing  firmly  conneftcd  together  on  that  Part  with  a  Kind  of  Cartilage :  And 
likewife  in  the  middle  Pare  of  the  Hinge  there  was  another  Carrftage,  very 
black,  and  ftnongr    Hence  arifes  that  furprifing  Force  of  keeping  the  Shells 
Ihut,  and  perhaps  of  moving  the  pUin  Shelly  hke  a  kind  of  C^r,  thereby 
to  produce  a  certain  Progreflion,  and  as  it  were  Sailing ;  of  which  the  Anci- 
ents frequently  talk  as  peculiar  to  this  Shell-fifli. 

Upon  opening  the  Shells  we  may  obferve  the  following.  Towards  the 
*right  Side,  uhdcr  the  Hinge,  the  Mouth  headed  like  that  of  an  Oifter. 
The  Coverings  of  the  Mouth  are  compofed  of  the  conjoined  external  Bran- 
€bs^9  which  are  mtifcak)U$,  and  furround  the  whole  Animal  from  the  Head 
to  the  Anus,  viz,  towards  the  left  Side  from  the  Mouth,  where  they  arc 
again  cqnnedted  with  one  another. 

But  of  that  Pair  of  the  external  Brancbi^^  the  one  which  lies  upon  the 
plain  Shell,  adheres-  with  its  Center  to  the  upper  Border  of  the  fame  large 
round  Mufde,  which  is  inferted  at  right  Angles  into  the  Middle  of  each 
ShclT;  and  the  oriicr  one  is  joined  afrer  the  fame  Manner  to  the  other 
central  Head  of  chr  fame  central  Mufcle. 

Both  thefe  two  external  or  fpurious  Brancbiit  arrfing  from  the  central  Mufcle^ 
confift  of  a  thin  and  very  pellucid  Membrane  -,  and  being  expanded  as  far 
a&  the  Middle  of  the  Shells  adhere  gently  to  them,  fo  as  they  cannot  (lip 
from  thence,  defending  the  Back  of  the  Aninjal  from  the  Injuries  of  the 
Water  contained  withm  the  Shell  \  while  from  the  Place  of  that  Adhefion, 
a  very  Angular  thick  Mufcic,  ki  the  Fafliion  of  a  Skirt,  takes  its  Origin. 
I  have  painted  thatMufcle  only  as  it  is  when  not  expanded;  but  in  the  living 
Animal  it  is  very  cxtenfive,  even  fo  as  to  reach  far  beyond  the  Mai^n  o^ 
the  Shell;  It  is  fringed  too  as  it  were,  and  beautifully  variegated  with 
little  red  Lines.  Several  Days.,  after  this  Scallop  was  taken  up,  you  could 
obferve  that  Skift  evidently  to  move.  The  Ufe  of  the  Skirt,  I  imagine 
to  be  this,  viz,  by  being  crooked  inwards  while  contrafted,  after  the  Manner 
of  a  Rind  of  Net,  when  thefe  two  Branchial  Mufcles  are  thrufl;  out  without 
the  Shell,  whatever  gets  between  them,  being  applied  together,  they  carry 
in  with  them  for  the  Nourilhment  of  the  Animal :  While  by  the  Fringes 
upon  the  Matins,  the  Sea  Water  feems  to  be  ftparated,  and  the  Food 
ftill  reuined.  I  don'c  know  that  that  Part  has  any  other  Ufe.  I  might 
add  howeva,  that  this  Skirt  may  pofliUy  ferve,  by  its  ftrong  Compreffion, 
to  kill  a  iniall  Anhnal  or  fittic  Fifli ;  and  by  its  undalatory  Motion^  which 
in  it  is  very  irmarkable,  may  move  about  the  Food ;  and,  in  whatever 
Part  of  the  circular  Net  it  was  cont^ed,  convey  it  at  laft  into  the  Mouth» 
thus  in  feme  Meafiut  performing  the  C^e  of  4  Hand. 
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But  I  come  now  to  the  true  Branchi^e^  at  leaft  they  are  ufually  called  fuch, 
and  they-arc  four  in  Number,  a  little  upon  the  ycllowifti,  and  ftreaked  ve^ 
.  elegantly  in  the  Manner  of  the  Teeth  of  a  Comb.  Thefe  Brancbue  fur- 
round  the  great  central  Mufcle^  and  contain  betwixt  them,  or  lie  upon  the 
Uterus  with  its  OvariutHy  at  leaft  Parts  defigned  for  Generation.  I  gave 
Figures  of  thefe  Parts  formerly  which  were  very  juft,  and  now  alfo  in  the 
living  Animal  I  fee  the  lower  Part  of  a  Saffron  Colour,  and  the  upper  Part 
whitifli,  and  near  the  Mouth  a  Proccfs  with  a  double  Foramen.  One  of 
thefe  Foramina  is  the  Orifice  of  the  Vagina;  and  if  the  Scallops  are  Her^ 
tnapbrodites  (which  I  fufpeft  from  the  conftant  Similitude  of  chat.  Part  in 
all  that  I  have  feen  of  them,,  whether,  alive  or  pickled)  the  other  is  de- 
figned for  the  Penis  to  come  out  at. 

I  proceed  next  to  the  Head  \  and  its  Mouth  is  circumfcribed  with  reddifli 
Lips^  after  the  Manner  of  the  Internal  Brancbioe^  very  fhort,  and  in  this 
Scallop  crumpled,  very  much  difcafed  and  mangled.  Under  the  Middle  of 
the  Hinge  are  two  pretty  large  Circles  or  C^ities  like  the  Ey€s  (and  they 
probably  are  Eyes)  ot  2iTurbety  placed  obliquely. 

The  Mouth  and  Head  are  pretty  large,  turned  towards  the  left  Side,  and 
full  as  It  were  of  a  blackifli  Meconium.  Behind  it  lie$  the  Heart,  whicb 
you  can  fee  through  the  pellucid  Pericardium^  of  a  flefhy  Colour  fomewhat 
red.  The  Jorta  arifing  from  the  Heart  is  diftributed  through  the  Branclda. 
But  I  am  in  a  Doubt  whether  that  only  is  the  Pericardiutn^  which  is  placed 
next  the  tlack  Meconium^  or  all  that  which  is  comprehended  in  the  Rhom- 
boidal  Figure,  I  don't  know  whether  the  lower  Part  of  it  may  not  be 
the  Bladder.  But  from  the  Meconium  certainly  riies  the  Re£funh  which 
afcending  above  the  Pericardium^  is  continued  to  the  internal  Branc^a^  and 
connefted  to  the  Central  Mufcle. 

The  Central  Mufcle  is  orbicular,  white  and  fmooth  in  a  great  P^  of  its 

Surface,  where  it  adheres  to  the  Shell ;  but  on   the  left  ISidc,  it  is  diftin- 

guifhed  by  another  lacerated  Mufcle,  and  is  moulded  more  to  the  Shell. 

ExphcatUn      a  a  a,    ^be  Mouthy  and  Head,    b  *,  The  Meconium  very  black.  ^,  The 

o/Figura.   Hearty  as  it  lies  under  the  Membrane,  d  d^  The  Pericardium^  the  Rbomboidal 

<f'^3i'Part  of  it  perhaps    the  Bladder,    e  e  e  e  e^  The  ReSum  climbing  over  the 

Pericardium,  f  f  f  f  f%  The  great  Central  Mufcle.  ^^,  Another  laceraied 

Mufcle  adhering  firmly   to  the  Shell,    b  b  b  by  The  internal  Branchiae,  i  i^ 

The  Termination  of  the  long  Uterus^  marked  with  two  Foramina  as  in  Her* 

.  mapbrodites.    k  ky  the  upper  Pirt  of  the  Uterus^  whitijb.    lJl,Jts  lower 

Part,  of  a  Saflrron-Colour.    mmmm  m^  The  variegated  Border^  or  fecond 

Net-like  Mufcle. 

^^Jl/f  LXVII.  There  are  found  on  the  Coafts  of  Calabar  and  Ceylon^  certain 
Eaft'iodui;  Cockles  or  Shells,  in  Dutch  caird  Kouk-horens.  Thefe  Shells  contain  a  FHh 
a"Jnfl  Mj"  ^^^^  '^^^s  ^^  ^^^  bottom  of  the  Sea,  fixt  in  the  Bx)dy  of  the  Shell,  and  at  a 
^870.  '  certain  Seafon  of  the  Year,  they  caft  their.  Seed,  which  produces  a  fort  of 
P^g'2S2*  Matrix  of  the  fize  of  the  Figure.     The  long  Body'which  is  wrinkled  like 
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aa  Andouitky  or  Saufyge^  is  fili'd  with  a  great  Number  of  round  Cells/ which 
arc  fa  many  Matrices^  each  producing  its  little  Sbell-fjh  -,  which  quit  not 
tAeir  Cells  till  they  are  grown  to  fuch  a  Bignefs  and  Maturity,  as  their 
Weight  breaks  thdm^ofF,  and  loofens  them  from  their  Cells,;  and  fo  from 
their  common  Afigtrix^  which  remains  faftened  to  the  bottom  of  the  Sea  by 
the  great  £nd,.the  other  End  moving  about  freely  in  the  Water,  which  is 
flexible  every .  way  like  an  Aidouille.  It  is  obfervable  that  this  A&/n>  has 
a  kind  of  Back*pak  and  Belly  ;  the  Back  is  (bmewbat  like  that  of  a  Sckelvis^ 
and  of  a  grayiih  Colour,  the  Belly  is  whiter,  and  is  that  Part  which  js  fill'd 
with  the  Cells  from  one  end  to  the  other :  The  Skin  which  covers  it,  is  very 
like  that  of  Stock-fifi  or  other  dried  Fifli. 

LXVIII.  The  Stones  in  the  Heads'of  Cr^w-^J'''^  are  always  on  the  out- 5/«w«  iv.  fA# 
fide  of  the  Stomach,  while  the  Old  Coat  flicks  to  the  back  of  the  Fifli,  and  ^^'^t./Jfj 
pa&  into  the  Stomach  as  foon  as  they  caft  their  Coats  ;  I  never  faw  them  h  Mr,  ch* 
on  the  outfxde  when  they  have  changed,  nor  within  before.  ^  672."**^' 

I  have  obferv^d  (that  the  Males  of  Craw-fijh  change  their  Coats  a  confi- 
derable  time  before  the  Females  ;  fof  they  always  keep  theirs  till  they  have 
parted  with  their  Yqung  from  their  Tails,. 

LXIX.  Thofc  who  fhall  feek  after  the  Purple-fifh  will  find,  as  I  have  done,  ^l^^-  ]J 
fomc  of  thofe  Shells  in  which  arc  the  Cancellarii^  or  rather  Aftaciy  unto  which  Mr.  wiii. 
they  are  more  like,  and  fo  may  miftake :  For  thofe  little  Crabs,  or  Craw-  ^.^^fj/^y^' 
fifhes,  I  have  found  in  moft  of  our  Englijh  Shells,  excepting  the   Bivahed^  ^i^   ^^i 
and  Patellars.     Of  diefe  Fifties  in  many  Parts  (elj)ecially  in  the  mfi-Mies^)  ^•^^' 
there  are  many  forts,  and  fome  very  large,  which  our  Country- men  there 
call  the  Soldiers  ;  for  that  they  fay,  they  enter  by  force,    kill  and  take  Pof- 
&ffion  of  thofe  Houfes  they  have  not  built  ;  and  when  they  grow  too  big, 
forfake  them  and  enter  into  larger.     Whether  that  be  true,  1  know  not  j 
but  this  I  have  found,  when  I  have  broken  fome  of  the  Shells  in  which  thofc 
yagrants  are,  fo  as  not  to  bruifc  their  Bodies,  and  then  put  them  naked  into 
the  Water,  I  have  beheld  them  with  nimble  fpringing  Motion,  to  run  too 
and  fro  till  they  find  a  Stone  to  hide  themfelves  under  ;  which  riot  finding, 
they  bury  themfelves  in  loofe  Sand.     This  Obfervacion  gave  me  full  fa- 
tisfaftion,    that   they  were  not,  (at  leaft  all  the  kinds)  Cortnate  and  Coa- 
lefcenl  with  their  Shells  -,  as  other  Tejiaceous  Animals  of  the  Sea  and  Land 
are, 

LXX.  I.I  underftand  by  the  Fiflierman  who  brought  rtie  this  Filh,  that  ^^^ 
he  never  faw,  nor  heard  of  any  but  fix  or  fcven  that  were  taken  at  fevera!  winthorp, ' 
times  by  himfelf,  nof  far  from  the  Shoals  oiNantucHet  (which  is  an  Ifland  upon  ;;;^J;^;iiJJ; 
the  Coaft  of  New- England)  when  he  was  filhing  for  Cod.  This  Stellar-fifi^ 
when  it  was  alive,  and  firft  pulled  out  of  the  Water,  was  fike  a  Bafket,  and  i^/V.233. 
^'had  gathered  it  felf  round  like  a  Wicker-Bafket,  having  taken  firft  hold  upon 
the  Bait  on  the  Hook  which  he  had  funk  down  to  the  bottom  to  catch  other  ^ 
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Fiiby  and  having  hdd  that  within  the  iiuroundkig  Br^cUs^  would  net  kc 
it  go,  tho'  drawn  up  into  the  VefTcl  \  until  by  lying  a  while  on  tlie  Deck« 
it  felt  the  want  of  its  Natural  Element,  and  then  voluntarily  k  extended 
it  lelf  into  a  flat  round  Form.    The  only  ufe  that  can  bed^erned  of  aS 
that  curious  Compofure  wherewith  Nature  had  adorned  it,  feems  to  be, 
to  make  it  a  Purfe-net  to  catch  fome  other  Fiifa,  or  any  other  thing,  fie 
for  its  Food  (  and  as  a  Baiket  of  Store  to  keep  fome  of  it  for  future  fupply  % 
or  as  a  Receptacle  to  prepare  and  defeikl  the  young  ones  of  the  fiune  kind 
from  Fifh  or  Prey,  if  not  to  feed  on  them  alfo  (which  aj^ean  probable  die 
one  or  the  other ;)  for  that  fometimes  there  were  found  pieoes  ot  a  Muhtrd 
within  that  Concave ;  and  he  told  me,  that  onoe  he  caoghc  one,   wfaidi 
had  within  the  Hollow  of  its  Embracements  a  very  fmall  Fiih  of  the  fame 
Kind,  together  with  fome  piece  or  pieces  of  another  Ftfli,  which  was  judged 
tobcofaA^it^r^/. 

He  told  me,  that  every  one  of  the  fmallefl  Parts  had  Motion  when  it  was 
alive,  and  a  tenacious  Strength  ^  but  after  it  was  dead  and  extended  to  a  flat 
Round,  it  was  fo  brittle  that  it  could  not  be  handled  wtthout  breiddng  (bme 
Parts  of  it  \  but  by  carefully  laying  it  to  dry,  it  was  fomewfaat  hardoed.    I 
think  (till  a  fitter  Engltjh  Name  may  be  found  for  it)  that  it  may  be  calPd  a 
Bapt'FiJb^  or  a  PurJe-Net^FiftK 
♦  -— »     2.  This  elaborate  ricce  rf  Nature,  we  may  call  Pifcis  Ecbim  Sttttaru  Vifii- 
**^'^*^^^^^ formh^  its  Body  (as  was  noted  by  Mr.  Hodc)  refcmbling  an  EcbinuSy  or  Eg^ 
fifh^  the  main  Branches,  a  Star,  and  the  dividing  of  the  Branches,  the  Plant 
fV^.233.  Mijjeltoe.    This  Fifh  fpreads  its  felf from  a  Penugonal  Root,  which eocom- 
paffeth  the  Mouth  (being  in  the  middle,  at  a)  into  5  main  Limbs,  or  Branches; 
each  of  which,  juft  at  the  ifluing  out  from  the  Body,  fobdivides  its  felf  in- 
to two  (as  at  I,)  and  each  of  thofe  ten  Branches  docs  again  (at  2,)  divide  in- 
to  two  parts,  making  20  lefler  Branches :  Each  of  whk^h  again  at  (3,)  di* 
Vide  into  two  fmaller  Branches,  making  in  all  forty.    Thofe  again  (at  4,)  into 
80  ;  and  thofe  (at  5,)  into  160  ;  and  they  (at  6,)  into  320.     They  (at  7,) 
into  640  ;  at  8,  into  1280  ;  at  9,  into  2560 ;  at  10,  into  5120  ;  at  1 1,  into 
10240;   at  12,  into  20480 ;  at  13,  into  40960  j  at  14,  into  81920;  be* 
yond  whkh  the  farther  Expanding  of  the  Filh  could  not  be  certainly  tra* 
ced,  though  pofTibly  each  of  thofe  8i92ofmali  Sprouts  or  Threads,  in  which 
the  Branches  of  this  Fi(h  feem'd  to  terminate,  might,  if  it  could  have  been 
examined  when  living,  have  been  found  to  fiibdivide  yet  farther.    The  Bran<» 
ches  between  the  Joints  were  not  equally  of  a  length,  though  for  the  oioft 
part  pretty  near  ;  but  thofe  Branches,  which  were  on  that  fide  of  the  Joint, 
on  which  the  precedent  Joint  was  .placed,  were  always  about  a  fourth,  ^r  fifth 
part  longer  than  thofe  on  the  other  fide.     Every  of  thefe  Branchings  (cemM 
to  have,  from  the  very  Mouth  of  the  finalkft  Twigs  or  Threads,  in  which  it 
ended,  a  double  Chain  or  Rank  of  Pores,  as  appears  by  the  Figure.  The  Bo- 
dy of  the  Fifh  was  on  the  other  fide,  and  feeroed  to  have  been  protuberant, 
much  like  an  EcbinuSj  or  Egg-jf/b^  or  BuiUn-^  and  like  that  divided  imo 
five  Ribs  or  Ridges,  and  each  of  thefe  feeoaed  to  be  kept  out  by  two  fmalibo- 
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ny  Ribs,  NS.  In  the  Figure  is  reprcfentcd  fully  and  at  kngth,  but  one  of  the 
main  Branches,  whence  ^tis  eafy  to  imagine  the  reft  cut  off  at  the  fourth  fub- 
clividing  Branch  ;  which  was  done  co  avoid  Confufion. 

3.  This  Star-fijb  is  the  Sulla  Arhrefiens  Rondeletii\  firft  dcfcribcd  by  ^^JSJI^ 
him,  and  fince  by  other  Naturalifts.  •.iiTSSi 


LXXL  I .  In  Dteemh.  1 696,  Two  remarkable.  Marine  Animals  were  found  a  2 
in  the  Stomach  of  a  common  Cod-fijb  fold  in  the  Fifh-Market  in  Duhlin.  f^^rKl 
One  of  them  by  lying  long  in  the  Stomach  was  much  mangled  and  in  part  Monn^sz. 
digefted :   But  the  other  was  complcat  in  all  its  Parts,  and  had  received  no  ■•**^'^*^5» 
manner  of  Alteration,  fave  'cwas  dead.     It  was  bigger  at  one  End,  and  went 
uper  or  gradually  leflening  towards  the  other.    It  was  four  Inches  and  fix  ^^•^ums* 
tenths  long  ;  and  where  largeft,  as  it  was  one  Inch  and  one  tenth  broad,  fo 
it  was  about  three  Inches  and  a  half  in  Circumference :  At  the  fmaller  End, 
not  above  four  tenths  of  an  Inch  broad.    It  hath  neither  Shells,  Cruft,  Scales, 
or  Bone,  for  its  Covering,  but  was  foft :  Yet  not  Flabby  or  Flefliy,  as  the 
fiMKnioLj  or  Molliay  but  rather  Membranous. 

The  Back  or  upper  fide,  was  fiiaped  roundiih,  especially  towards  the  fides  \ 
in  the  middle  it  was  fomething  flattened  ;    the  Belly  was  perfectly  plain.  Fig.t^i^ 
Along  the  middle  of  the  Back  ran  a  large  Stripe  from  one  extream  to  the  o- 
ther  about  two  tenths  of  an  Inch  broad,  towards  the  upper  End,  but  ftill  nar- 
rower as  it  came  towards  the  Tail.     This  Stripe  was  aU  covered  with  a  fhorC 
fbft  fort  of  Down,  not  unlike  in  Texture,  Colour,  and  Subftance,  to  that  which 
grows  on  the  Back  of  the  Leaf  of  Ttf^ago  or  Colts-foot.    Joining  to  the  Edge 
of  this  Stripe  ran  from  one  to  toother,  a  Lift  about  two  tenths  of  an  Inch 
broad,  that  covered  both  fides  of  the  Animal,  and  part  of  his  Back.  This  Lift 
or  Verge,   was  thickly  ihagged,  with  a  fine  foft  Hair  that  was  very  thick,  and 
aboutaquarter  of  an  Inch  long,  of  a  moft  delicate  changeable  red  and  green  Co- 
lour, and  of  fo  fparkling  and  vivid  Luftre,  that  nothing  of  this  kind  could 
fiicw  more  Beautiful.      Among  this   foft  Hair  were  thickly  interfperfed 
without  order,  an  abundance  (fome  Hundreds  I  believe)  of  black,  (harp,  hard 
Prickles,  about  the  Length  of  the  Hair,  and  the  ihickncis  of  a  Hog^s  Briftle^ 
but  much  harder,  and  very  (harp  at  the  Points.     The  Tall,  or  fmaller  end 
terminated  in  the  Back,  with  two  Triangular  pellucid  (oft  Scales  that  covered 
the  Orifice  of  the  Anus^  at  which  its  Excrement  was  difcharged,  as  I  found 
when  I  opened  it,  for  the  Extremity  of  the  Inteftine  was  dofely  inlerted  into 
this  Pa(rage. 

The  bigger  end,  though  it  had  not  any  Horns,  Eyes,  Ears,  Nofe,  or  Gills,  Fig^i^^ 
yet  becaufe  it  was  oppofite  to  the  Tail,  and  here  was  the  Mouth,  we  may 
properly  enough  call  the  Head.  The  Mouth  was  a  very  large  patulous 
Opening  for  the  Bulk  of  the  Animal  •,  not  placed  at  the  end,  but  fomewhat 
underneath,  as  part  of  the  Belly,  and  could  not  be  (een  when  the  fif^ack  was 
turned  uppermoft.  The  Belly  was  flat,  and  no  ways  protuberaaty  covered 
with  a  fmooth  naked  Skin,  of  a  much  lighter  Colour  than  the  Back,  irre- 
gularly ^tted,  with  little  dark  browmfh  Spots,  fome  larger,  fome  fmaller : 
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'Twas  broader  towards  the  Head  and  grew  narrower  ft  ill  towards  the  T^  •, 
where  for  above  the  fpace  of  an  Inch,  it  was  curioufly  pinched  with  little 
Indentures,  refembling  the  fmall  Joints  in  the  Tail  of  fotne  Infefts.  Thefe 
DiviGons,  or  Joints,  were  ftill  (horter  and  clofer  to  one  another,  the  nighcr 
they  were  to  the  Extremity  of  the  Tail.  Beginning  clofe  at  each  Cor- 
ner of  the  Mouth,  and  (b  along  both  fides  of  the  Belly,  was  ranged  a  Row 
of  Feet,  in  a.  clofe  continued  Series  down  to  the  utmoft  tip  of  the  Tail.  The 
largeft  were  placed  towards  the  Mouth,  and  upper  Part  of  the  Body,  where 
they  were  about  a  quarter  of  an  Inch  long,  but  downwards  they  grew  lels  and 
fhorter,  'ftiH  gradually  diniiniftiing,  the  nearer  they  approached  the  erid  of 
the  Tail ;  where  they  were  fo  minute,  that  they  were  infenfibly  loft,  and 
not  eafily  to  be  diftinguilhed  by  the  Eye.  I  diftindly  counted  from  the 
Mouth  to  the  Tail,  on  one  fide  36,  and  I  could  not  be  pofitive  but  there  might 
be  ftill  more.  From  within  the  Body,  thro*  tl}c  middle  of  each  Foot  paft 
four,  five,  or  fix,  of  the  fame  fort  of  fharp  hard  Prickles,  that  were  inter- 
ipers'damongft  the  foft  Hair.  Thefe  were  larger  or  fitialler,  or  moreorlels  in 
Number,  according  to  the  fize  of  the  Foot,  and  give  it  ftrcngth  and  firm- 
nefs  inftead  of  Bones ;  And  likewife  iffuing  forth  beyond  the  end  of  the  Foot 
ferves  in  lieu  of  Toes,  or  Claws.  Joining  to  this  Row  of  Feet,  towards  the 
'Back,  was  ranged  along  each  fide  in  a  diredt  Line,  a  Series  of  fmall  thin,  foft, 
flat  Fins,  Face  to  Face  in  fuch  an  Order,  that  each  Foot  was  exadly  anfwer- 
ed  by  its  correfpondent  Fin ;  fo  that  their  Number  was  prccifely  the  fame 
with  that  of  the  Feet,  and  they  kept  the  fame  Rule  of  Proportion  of  their 
Size,  ftill  gradually  diminilhing  the  nearer  they  approached  towards  the 
Tail.  I  diftinAly  counted  of  thefe,  as  of  the  Feet,  thirty-fix  of  a  fide  ;  each 
Fin  was  curioufly  fringed  at  the  Edge,  with  the  fame  beautifully-coloured 
Hair,  I  before  mentioned  to  have  covered  the  Sides  and  part  of  the  Bade. 
By  help  of  thefe  Fins  is  performed  Progrefllve  Motion  through  the  Water  as 
a  Fifti ;  and  by  means  of  the  Feet  could  creep  along  the  bottom  of  the  Sea, 
as  a  Rgptile. 

When  I  open'd  it,  I  found  a  thin  membranous  Gullet,  that  led  firom  the 
Mouth  to  the  Stomach,  about  an  Inch  long.     From  this  was  continued 
ftraight  downwards,  the  Stomach,  of  a  whitifh  Colour,  and  of  a  tough  thick 
Texture,  confifting  of  an  outward  and  inward  Membrane,  with  a  fort  of 
Carneous  Subftance  between,  refembling  fomewhat  in  Make,  tho*  not  in 
Figure,  the  Gizard  in   fome  Fowl  5  'twas  as  large  as  the  upper  Joint  of  a 
Man's  little  Finger,     To  this  was  annext  the  Inteftine,  of  a  veiy  differing 
Colour  and  Subftance  from  the  Stomach  5  for  'twas  reddifti,  foft  and  tender, 
and  of  a  much  fmaller  Cavity;  'twas  continued  almoft  direftly,  or    with 
little  Circumvolution,  to  the  ^us.    The  Brains,  Heart,  Gills,  Liver,  or  Parts 
for  Generation,  (if  they  have  any)  were  hardly,  if  at  all,  to  be  diffinguiOi- 
ed.. 

The  Mufcular  Parts  were  very  curious,  large  and  diftind.  One  long 
continued  Stripe  of  red  flelhy  Fibres,  about  the  fixth  Part  of  an  Inch  broad, 
ran  dircftly  along  the  middle  of  the  Back,  from  the  Head  down  to  the  TaiL 

This 


*Fh\l  Bcflijr  Stripe  fcnt  out  froth  each  fide,  like  fo  many  Rays,  thirty-fix  fc- 
'  veral  pair  of  fmallcr  lateral  Mufdes,  which,  by  the  confidcrabic  In tcrftice  be- 
tween, I  could  eafily  <iiftinguilh  from  each  other ;  making  fo  regular  a  Figure 
all  together,  that  they  might  very  aptly  be  refembled  to  the  Spine,  or  Back- 
bone, of  the  Paffer  MarinuSy  or  common  'Plens-Jijhy  when  it  is  entire  with 
alHts  Ribs,  or  trartfverfc  Proceffes  iffuing  by  Pairs  from  both  fides  of  each 
Vtrttbra^  from  the  Head  down  to  the  Tail.  In  this  manner  every  particu- 
^  lar  Foot  and  Fin  were  fupplied  with  their  correfpondent  Mufcles,  to  give 
them  Motion,  either  together  or  apart,  as  the  Neceffity  or  Defign  of  the 
Animal  required.  Arid  moreover,  confidering  t?his  fort  of  Mufcular  Me- 
chanHm,  with  the  taper  ftape  of  the  Body,  and  Kkcwife  the  Pofture  and 
ufe  of  the  many :  Prickl«s  interfperfed  among  the  Hairy  Shag  that  covered 
the  fides ;  it  fcenis  very  evident  to  me,  that  befides  its  Progreffive  Motion, 
it  had  alfo  the'fower,  (ak  have  moftof  the  many-footed  Land  Reptiles, 
and  fome  Water- Ififcfts  Thave  obferved)  of  Contrafting  its  Body  in  fuch  a 
way,  that  b*dihg  its  Head  inwards,  it  roU'd  the  reft  of  the  Body  round 
it  as  a  Center,*  making  a  Figure  like  a  Rope  coiled  into  a  Helix  ;  and  in 
this  Pofture,  befet  almoft  quite  round  with  (harp  Prickles  ftarting  out  di- 
reftly  forward,  it  guarded  it  felf  from  Violences  that  might  annoy  it. 

This  Animal,  on  many  Accounts;  I  think,  may  be  properly  ranged  with 
the  Scohpertdra  Afirilfc^dcftribed  by  Rmieletius\  but  it  may  be  diftinguifti'd 
from  them,  by  cafiingit  Seohpendra  Marina  a  Capfte  Laiioriverfits  Caudam 
fenjim  gracilefcensj  Lif^  Pulcherrimi  Hirfato  Spinulifjue  crebris  interJlinSio  e 
Mart  Wibemica.  -       • 

aaaaa.  The  Downy  Lift  that  runs  ateng  the  Back ;  b  b.  the  two  Triangular  Expiu^m 
Scales  that  cover  the -^Antr ;  cccccccc.    the  Verge  of  fine  changeable  Green  ^'"^T'' 
and  Red  Hair  that  covered  the  fides,    and  part  of  the  Back  ;  ddddddd.^^    *"* 
the  hard  fliarp  Prickles  interfperfed  among  the  Hair  5  eeeee.   the  Skin  of  the 
Belly ;  ////  feveral  Incifures  refembfing  Joints  towards  the  Tail ;  ggggg. 
darker  Spots  in  the  Skin  of  the  Belly  5  bhbbb.  the  Feet  of  each  fide  the 
Belly ;  II II I L  the  Fins  with  their  hairy  Fringe  behind  the  Feet ;  k  k.  the 
large  Mouth  opened  wide. 

2.  I  obferved  at /ferw/Vi&  in  1698,  djversof  the  Marine  Animals  brought ^-''^^•^ 
up  by  the  Fifliermen,  which  they  call  Sea-Mice.  They  are  defcribed  by***^'^^*' 
Rondeletiusy  and  by  Moufet  and  Johnfon  (Figured  under  the  Title  of  Pbyfa- 

his)  but  badly- 

3.  I  think,  if  we'll  fuppofe  that  Rondektius  faw  what  he  defcribes  under  ^^'••m©. 
the  Tide  of  Pbyfalus,  we  can't  imagine  diatHe  and  I  had  the  fame  Objedbi^^n:,,;; 
before  us.  This  will  appear  evident  by  comparing  his  Words  with  mine  :  *  f'fi^u 
For  he  fays  of  his  Animal ;  Ore  caret ;  whereas  1  fay,  the  Mouth  of  mine  •'^•^♦*^* 
was  iivery  large  Patulous  Opening  for  tbe  Bulk  of  tbe  Animal:  He  fays.  In 
Medio  latior  eft  fc?   extrema  gracilefcunt^    Pudendi  Muliebris  fpeciem  refe^ 

rens  5  whereas  I  fay,  ^Twas  bigger  at  one  endj   and  went  taper^  or  gradually 

lejeningj  towards  tbe  otber :  He  fays.  In  Dorfo  tumores  parvi  eminent^  Verrucas 

Pifeatores  noftri  vocant  5  I  am  fure  I  could  obferve  none  fuch,  but  fay,  Tbe 
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Back  was  covered  with  a  Jh^t  foft  fart  of  Domt$^  m  CokBr^  9V^/ir^  aud  M- 
fiance  like  that  which  grows  on  the  Liaf  of  TuflTilago :  Venencaum  expertijumus^ 
fays  he  ;  .whereas  I  found  two  of  the  Scoloptndra^s  I  defcribed  in  the  Stomach 
of  an  Animal  that  h^  devoured  them,   and  dlgcftcd  one  as  its  Natural 
Food  and  Suftenance ;    from  whence  we  may  conclude  that  they  are  oot 
Poifonous  I    and  beUdes  Rondektius  bis  Icoif  agrees  exadly  with  hb  ova 
Defcripticn  ;  whereas,  it  neither  agrees  with  my  Dcfcnption,   nor  my   Fi- 
gure. 
v$K  z.f,  87.      But  I  have  lately^   in  the  JSa  Med.  fs?  PhiL  Hafn.  of  Tho.  BartboUm^ 
met  with  the  Figure  of  a  Sca-Infed  under  the  Name  of  Vermis  Auresu  vel 
Species  Eruca  Maritue  rarior^   which  I  am  confident  is  the  fame  with  mine ; 
tho'  Barlholine*s  Figure  is  faulty,  and  the  Defcriptioii  &ott,  falfe  and  imper- 
fed. 
De  Ufea.h.      And  I  am  apt  to  think  that  Ulyffes  /Hdrovandus  defignM  our  ScobfenJra 
S'Caf.  IS'  by  the  Scolopendra  Marina  Lato  Corpore  Subea^neo  ^Inli  Ptdilms  imtunuris 
longiufculis  Aurei  Colaris  -,    though  his  Icon  be  much  worfe  thaa  BMrlhoime^ 
and  requires  fome  Strength  of  Phoney,  to  guefs  whcjch^  it  be  really  fo  or 
not. 

;ffr^?^        LXXII.    AtSirjfHfi.IJhamX  I  lately  iaw  four  very  large  C»yi  that  a  Boy 

cl^lliyMr  took  with  his  Hands  in  the  Heat  of  the  Day  :   His  way  was  this,  he  waded 

I^IpmIs.  ^^^^  ^^  Pond,  and  then  returning  to  the  Sides,  he  would  grope  them  out  in 

'the  Sedge  or  Weeds»  and  tickling  them  with  hig  !^ingers  under  the  Belly, 

quickly  removed  his  Fingers  to  the  Gills,   and  threw  them  out  upon  the 

Land  i  and  this  .he  did  not  in  a  narrow^  but  lai^e  Potgyif  of  about  an  Acre 

of  Ground*    He  knows  when  he  is  upon  the  Carps  Layer ^  (if  1  may  ufe  tiiat 

Term,}  by  the  warmth  of  the  Water^  and  thea  he  immcdiateiy  repairs  to 

the  Sides  to  purfue  his  Game. 

I  may  here  note»  that  Carps^  and  I  fuppofe  all  other  Filh  that  keep  near 
the  Bottom,  keep  always  in  a  Shoal..  And  when  they  move  from  one  place 
to  another,  they  raife  the  Mud  in  the  Heat  of  the  Day  \  &  that  you  nuy  ea- 
illy  obferve,  what  Road  they  travel,  by  a  muddy  Tin<flure  near  the  bottom 
of  the  Watery  and  that  fo  certainly^  as  you  cannot  eafily  aufs  of  cover- 
ing the  greateft  part  of  them  with  a  Cafi-net* 

Miit£fi9-  LXXIII.  From  Lamport  towards  Bridgewater^  Eels  are  (o  cheap  in  the 
fi^JUS^  Frofts  of  Winter,  that  they  vend  them  for  little.  Their  Abundance  is 
gj^««g^  from  hence,  that  as  People  walk  in  tlie  Frofty  Mornings,  on  the  Banks 
jr.Ba6,%  of  the  River,  they  difcern  towards  the  edges  of  the  Banks,  fbme  Parts  not 
»<-A  j«3*  hoar,  as  the  reft,  but  green  i  where  fcarching  the  Holes  of  the  Banks,  they 
find  heaps  of  Eels. 

/.^T?r2  LXXIV.  1  have  lately  met  with  Relations  of  two  very  lai^  Eels^  caught 
jS^fSklZ  upon  the  Coaft  of  Efex  ^  they  both  had  all  the  Charafkerifing  Notes  of  the 
•3S•^9o*  Eel^  and  wanted  thofe  Barbies  which  the  £«/iometimes  hath  noc^  but  the 

Camger 


t^fer  is.  nemr  without  The  fiift  was  takMibmewliere  abetit  Crickfia? 
Its  Length  from  the  Tip  of  the  Nofc  to  the  TaiKs  end,  was  five  !Fbot  eigh^ 
laches.;  and  in  'Circumfapencciit  ^«-twenty*t\i«^  Inches^  The  ^ther  ipww  ta- 
ken in  Malden-Chznntl^  about  a  Mile  below  the  Town  j  the  length  of  whJcd 
yvas  fcvcn  Foot;  the  Circonifei-ehcc  twehty-fcven  Inches,  the  Weight  thirty- 
ibc  Pound»  aadout<of  its  Belly  was  taken  five  Pounds  of  Fat;  its  Skin  wa; 
JDlack,  and  being  ftufr,  is  (till  preferved  at  Maiden.  The  Fifh  was  fuppofed 
to  have  been  brought  down  thither  ky  the  great  Floods,  at  the  breaking  oF 
the  laft  Froil,  becaufe  of  a  Hurt  it  had  on  its  Back,  which  the  Fifherman  who 
caught  it,  told  me  he  did  cbnje^iace  might  be  from  feme  hSSi  it  mi^  pal^ 
ihrough. 

LXXV.  I.  The  Reafon  of  the  Difficulty  of  diJcovering  the  nianncr  of  the  7**o«»«r*. 
Generation  of  Eelsj  is  the  different  way  of  Generation,  «nd  that  they  breed  in  ^"Jj^.l^' 
Febntary^  2l  time  when  few  are  taken  but  what  are  prcfcrved  in  Trunks  or  Aiien.11.t31. 
Ponds,  where  they  bleed  ilot.  This!  examined  two  Years  fince,  in  fome  taken' ^•^^*' 
at  a  Mill,  ki  which  Holes  they  breed,  efpccially  near  gravelly  Shallows  -, 
and  found  one  with  Egg,  another  with  fix  young  ones,  in  the  great  Inteftine,' 
which  I  call  the  ftrait  Bowel  that  defoends  immediately  from  the  Pylorus^ 
until  the  Winding  begins.      They  were  faftned  to  very  fmall   Placenta 
each,  which  was  fixed  to  the  Inteftine  •,  the  Meferarcks  at.  that  time  were  very 
turgid.    The  Eggs  were  on  the  Outfide  of  the  Inteflirie.     It  is  certainly  vi- 
viparous and  feeds  not,   at  Jcaft  grofs  in  the  Winter ;  during  all  which, 
they  lie  fl:ill  till  they  have  difchai^ed  their  Young.     The  Parts  diftingoilh- 
ing  the  Sex  are  difcoverable  5    thofe  of  the  Male  affix  to  th^  Extremity  of 
th^  Kidney  ;  the  Female  had  a  ilender  Gland  trahfverfly  lying  near  the  Bow- 
el ;  but  or  this  I  dare  not  fay  much. 

In  Salt  ff^aier-EelSy  I  have  not  found  the  Kke,  though  fe^rcft'd  fo> ;  be* 
caufe  I  am  of  Opinion,  they  do  not  breed,  but  are  the  fame  With  the  Frffli 
Water  ones,  fince  fuch  Multitudes  -of  Frefti'Water  Eels  go  ^dbwh  to  the; 
Sea,  and  cannot  return,  yet  are  «nevef- taken  at  Sea,  ambt^g  the  many 
brought  hither;  and  there  ar«  F^igia  of  their  Beards  in  the  Frelh  Water 
Ones. 

-.2.  That  the  Generation  of  anyAnimtl  cannot  be  Equivocal  or  Spotita-  ByMr.jy^u, 
neous  but  from  animal  Parents,    hath  been  fo  well  by  many  tintJ^niable  Ar-'«-*3«^9i' 
guments  affcrted,   and  by  multiply'd  Experiments  confirmed,  Jby  thofe  fa- 
mous and  celebrated  Viriuqfiy  Mdlpi^usj  Redi^  Swamfner^dmy  f^eivenhoeck,    ! 
Mr.  iR^y,   and  others,   that  I  think  there  is  no  Room  to*  doubt  ^  but  that-  ,.     .  * 
jB^/j  have  the  lame  Originail :    But  it  is  much  tirfputed  amongft  the  Learhed'  .       i/ 
Naturafifts  whether  Eeis  have'diftinft  Sex,  or  are  hermaphrodite,  Mr.  JUen- 
^rms,  the  Parts  diftinguilhing  the  Sex  to  be  difcoverable  •,  but  ]Mr.  Lcewen^ 
botck  could  never  find  any  fiich  thing  ;  for  all  thofe  that  he  hath  dJffefted,^ 
he  declares,  were  provided  with  an  Uterus  5  from  hencjf  he  doth^  cpnjefture!; 
Vot.'IIr  J?PP*PP'  '  '     theni" 
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chem  tQ  be  Hermaphrodites,  and  befides  the  Uterus f  to  be  provided  wUh  Maft 
culinc  Seed. 

Another  Controverfy  about  the  GenentioQS  of  Eels  is,  whether  they  are 
Oviparous  or  Viviparous. 

I  find  many  ingenious  Perfons,  who  firmly  believe  them  to  be  Oviparous  t 
but  their  Sentiments  ar^  contrary  to  tiMt  Obfervations  of  IVaker  Cheiwynd^ 
Efq;  who  in  the  Month  of  ik&9»  found  them  to  be  Viviparous,  by  cutting 
open  the  red  Fundaments  of  the  Females,  from  whence  the  ycHii^  Eeh 
would  ifiue  forth  alive. 

And  although  Mr.  AlUn  affirms  them  to  be  certainly  Viinparous,  yet 
his  Obfervations  concerning  the  Place  of  their  Conception,  I  cannot  con* 
ceive  to  be  conlbnant  to  that  Care  and  Induftry  of  Nature,  in  providing 
convenient  Receptacles  for  preferving  the  Fcfius ;  neither  is  it  agreeable 
to  Reafon  to  beUeve,  that  when  Nature  hath  provided  an  inerus  in  all  A« 
nimals,  not  only  the  Viviparous,  and  fuch  as  only  cherifh  the  Embryp  in 
Utero,  but  in  the  Oviparous  alfo  and  Infc£b,  the  Eel  and  JGpMa^  or 
tw9rd'jijh^  ihould  be  the  only  Animals  without  it ;  much  lefs  that  the 
Guts,  appointed  by  Nature,  for  the  Secretion  of  Nouriflunent,  and  the 
Expulfion  of  the  F^ceSj  and  are  always  in  Motion,  ihould  be  the  Pkce 
of  Generation  in  any  Animals,  though  we  may  allow  Eels  not  to  feed  grcMft 
in  the  Winter*  On  the  contrary,  that  the  Eel  hath  an  Uierus^  is  afferted 
by  Mr.  Leewenboecky  who  never  found  them  without ;  which  perhaps  is  that 
Part  which' Mr.  ^iZ^  names  a  (lender  Gland^  tranfverfly  lying  near  the 
BoweL 

Befides,  Nature  having  m  all  Animals,  Oviparous  as  well  as  Viviparous,  hi* 
therto  dilTefted,  provided  not  only  an  Uterus^  but  alfo  J'ubes  (  firft  oblerved 
by  FaUopius)  for  the  conveying  the  Ovum  from  the  Ovarium  to  the  Utena^ 
another  great  Difficulty  and  Ol^eftion  lieth  a^nft  Mr.  AlUifs  Obfervati- 
ons ;  and  in  which  indeed  he  feems  to  contmdift  himfelf ;  for  whereas  he 
faith,  that  in  one  Eel  he  found  Eggs,  and  thofe  on  the  outfide  of  the  Id* 
teftine,  but  in  the  other^  fix  young  Ones,  each  fattened  tt>  a  fmaU  Placm^^ 
9fid  thofe  within  the  great  Inteftine,  how  and  by  what  Pafiages  could  tbofe 
Eggs  come  into  the  great  Inteftine  -,  to  be  formed  and  invigorated,  unk£  wc 
may  fuppofe  they  do,  like  the  Embryo*^  of  fome  fort  of  InfeAs,  which  for 
the  Conveniency  of  Food  eat  their  awn  way  into  their  heterogeneous^  or  af* 
fumed  Matrices. 

oifinfoHm    UXXXVhlnJpril  i669,at^^-Ci&^^,Imetwiihayoung JPAfyttr^caBght 

Hmyc/r^  ^^^  thofe  Sands.  The  length  was  three  Foot  ieven  Inches  ;  a  ftnog  of  two 

^^'r^  Feet  and  two  Inches,  girded  him  in  the  thickcft  place  y  the  ihape  of  his  Body 

^.tJ^wo  was  not  much  unlike  that  of  a  9tfmy-j^,  only  his  Snout  kmger  and  fharpcrj 

•^./.^a74  his  Skin  was  thin,  fmooth,  and  without  Scales  ;  in  an  old  and  well  growa  FHh^ 

it's  like  the  Skin  may  be  thick  and  tough,  as  Rondeletius  lepreients  it     Hi& 

Fins  are  cartilaginous,  and  flexible,  not  fharp  or  prickly,  as  the  Ancients  re-^ 

(Qrt  tjiem/  On  his  Backhe  hath.oolj  ooe^  which  was  diftantfrom  the  tip  of  his 

Snout 
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^'  Snout  ORC  Foot  and  nine  Inches,,  and  the  Bafis  of  k  is  in  length  five  Inches  and 
a  half;  fo  chat  meafimng  from  the  tip  of  his  Snout  to  the  end  of  his  Tail,  it 
was  fituate  fomewhat  below  the  Middle  of  the  Fifli's  length.  On  the  Belly  it' 
had  only  me  pair  of  Fins  nine  Inches  and  ahalf  dtftant  from  the  tip  of  the  lower 
Mandible,  much  about  the  Place  where  die  foremoft  pahr  of  Fins  in  other  Fifhes 
ufually  grow.  The  Tail  is  forked,  of  the  Figure  of  a  Crefcent,  the  Breadth 
thereof  from  Angle  to  Angle  1 1  inches ;  and  th^  Plain  of  it  lies  parallel  to  the 
Horizon,  as  in  all  others,  I  fuppofe,  of  the  Cetaceous  Kind  -,  the  Keafon  where- 
of I  conceive  to  be  partly  to  lupply  the  ufe  of  the  hindmoft  pair  of  Fins  in 
other  Fifhes,  which  ferve  to  balance  the  Body,  and  keep  it  up  in  the  Waters 
and  partly  to  facilitate  the  Fifh*s  Afcent  to  the  top  of  the  Water,  to  which  he 
can  immediately  raife  himfelf  by  a  light  Jerk  of  his  Tail,  thus  placed  for  the 
ufe  of  Refpiratiod,  which  is  neceflary  for  him. 

For  doubdefs,  if  violently  detained  under  Water,  he  would  in  a  fhort' 
time  be  fgflfocated  or  drowned.  Immediately  under  the  Skin  lay  the  Fat, 
which,  as  I  remember^  our  Seamen  call  the  Blubber  •,  it  was  firm,  full^ 
Fibres,  and  in  this  iroall  Filh  joI  an  Inch  Thicknefs,  encompaffing  and  en* 
clofing  the  whole  Bodv,  Back,  Belly  and  Sides.  The  Ufe  whereof  I  con- 
ceived to  be,  !•  To  keep  the  cold  Water  at  a  Diftance  from  the  Blood, 
which  is,  I  believe,  aftually  and'^  to  the  Touch  hot.  2.  To  keep  in  the  hot 
Steams  of  the  Blood  from  evaporating,  by  that  means  alio  preferving  and 
maintaining  its  natural  Heat.  3.  Perhaps  alfo,  to  lighten  or  couhterpotfe 
the  Body  of  the  Filh,  which  would  otherwife  betoo  heavy  to  movt  and  fwim 
in  the  Water.  Under  the  Blubber  lay  the  muiculous  Fielh  like  to  that  c^ 
^uadrupeds^  but  of  a  darker  Colour. 

The  Body  was  divided  into  three  Regions,  otVentres^  likea  Quadruped,  viz. 
Head,  Breaft,  and  Belly.  The  Veffels  and  Vifcera  in  each  Venter^  for  the  main 
the  &me  as  in  Quadrupeds ;  the  J&domm  was  encompafled  about  with  a 
(bong  Peritanaum ;  the  Guts  joined  to  the  Mefentery^  and  of  a  very  great 
Ijength,  by  Meafure  48  Foot,  without  any  Difference  or  Diftin^tion  of  great 
and  fmall,  neither  was  there  any  Blind  Gut,  or  jfypenJUx^  that  I  could  find  ; 
the  Stomach  was  of  a  ftrange  Make,  being  divided  into  two  large  Bags,  be- 
fide  other  fmall  ones ;  I  found  nothing  in  t^  but  a  good  Number  ^  thofe 
litde  l(mg  Fiihes,  which  our  Fifhermen  dig  out  of  the  Sands  at  Low- water, 
and  therefore  odled  in fomc  Places  Sand-Eels;  1:^  fome  they  are  called  Laun- 
€es^  and  by  Gefner^  Ammcdjt^.  The  liver  was  of  a  moderate  Size,  fituate  in 
the  Right-fide,  and  divided  into  two  Lobes,  having  no  C^is  Pellea^  or  Re- 
cq>tacle  of  Gall  annexed.  The  Pancreas  large,  (ticking  clofe  to  the  third  Bag 
ot  the  Stmnacby  into  which  alfo  its  DuSus  enters,  and  empties  it  felf.  The 
Spleen  was  fmall  and  roundifh :  The  Kidneys  hrgp,  fticking  clofe  to  the  Back, 
and  lying  contiguous  one  to  the  other,  made  up  of  many  little  Kernels,  like 
to,  but  much  l^er  than  thofe  of  an  0^,  of  a  flat  Figure,  having  no  Fehts  in 

I  the  Middte,  but  the  Ureters  going  out  at  the  lower  End.  The  Urine-bladder 

was  oblong,  and  Htde  for  the  bulk  of  the  Animal,  having  on  each  fide  a 

f  cound  Ligament^  made  of  the  ^umbilical  Arteries  degenerating:  The  Pjems 
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long,  fleiic|e!>  Iumng*afat2itflhi£^ G^«i^  it«rt»ii<itt  teMotdly;'  bueiiei^ 
hid  in  ijts  Sieaih  within  the-Sody)  doubkrd  up^  of  raifattr  tcflfidUdt  m  thoi 
Form  of  th€:  Letter  «9.  atkthatof  a  Bti)f<^^  IThe.T^fliclfcsfHmnfe^^ 
ty  of  tht  j^j^men  on  eacl|Ti44>  a^  the|r^(>!io-.«b  ii(M^-ib^  andtfintye  otite 
Quadrupeds^  of  an  oblong  Figure  ^  for  dtdrinttttlal  Subfl^Mt^.finm^ 
fqls,  boch  Pr^OTMiJa  and  D^tref^a^  Epi(HdyhtUm,Vag  ifBamuUe:^  Corf» 
Varicofm^  ^ddM(kiU  I^m^A^f  exa&lf.Bke^tathofeof  i^drupeds.    The 
feminal  Veffefe  perforata  the  l/mbra  wkh  ^any  little  Holdsv^  whereof  four  ate 
moft  confpicupus,  fomewhat  aboxre  the  NeokroC.the  Bladder: 

It  had  fix  Qiort  Ribs  that  had.no.  CaitibgSd,  add  ievmithatfaadGSartilages^ 
on  each  fide,/!  mean.  The  Breaft«4M>Qc^a^  very  finaUv  tbe  Diapbmgcn 
was  MufculQuSy.as  in  .QpiErdnipeds*  Thfe^Maatt.  large,  included:  in  a  Fericar' 
dium,  had  its  two  Ventricles,  Arteries  and.  Vjeios;  ina  Word,  the  whole  StctiC- 
tur^e  and  Sobftaoee  of  the  Heart  and  Lungs  agreed  escadlf  mtk  that  of 
Quadrupeds^  The  Wind-pipe  was  very  fliort,'  as  it  muft  nwds  be,  thePifli- 
having  no  Neck,  the  Laryrm  at;  tiop>  was'  of  -  a  (ingalar  Figure,  rusmmg 
out  with  a  long  Neck,  and  a  Nob.  at  the  /End  like  an  dd-iUhioned 
Eso0r. ....  r  . 

^  The  Pipe  in  the  Head,  through  whicfe  jWs  kind  of  Fifli  draw  their 
Breath,,  and.  fpout  out  the  Water,  lies  before.the  Brain,  and  ends  outwardly  in 
oqe:Comnwi.Hole,  but  inwardly  it'5  dividffiL  by  zhn^&pium^  asitwett, 
into  two:. Noftriia  -,  but  belo^  again  it  opens  :into  the  Mouth  in  one  Hole. 
This  bwor  Qki&ct  is  funtiiked  with  a  ftrong  Spiriflery  wbeceby  k  majir  be 
fh^t^nd  op^Rd  aSt  Fleaftne,  and- above*  tUis^SphihStar  the  fides  of  dieKpeam 
lined  with  a  glandulous  Flelh,  which  if  you:pK&,  you  will  fee  flait.out  of  the 
many  I)ttIe;Hok$,  or  PapHh^  mco  the  ^as^ty  o£  the  Pipe,  a  certain  gbicindus 
liq^en  Abdv:mheNoftn}s  ia  a  (Irong  Valve  or  Membrane^'like  an  ^^lotHs^ 
which  ferrm  toilbp  the  Pipe^  that  no  Waeer  gctin  theie  againftthe  Fiffafa 
Will.  Within  tbe  Fiftulor  are  (he:  blind  Hdles^t  Having  no  Outlec^  four  lenduif 
toward  dterSoout,  twodDormthe.Vak^thatifaDpschfrNoftdk^aftt^ 
itf  bnd  t^otefeding towards  the-Br^,  BaviHga  long  butnannsrCayiBf  for- 
the  Ufe  of  SnftelMhgy  asri  conjeifhire  \  tboT  opening  the  Btaiti^  Icoukl  find  ilei- 
ther  Ol^t^tory.Nfcr^es^  tiosPi^ceffus^fammH^ 

.The  Eyes:  are  fmall,  confidming  the  bignefs  of  the  JFilfa^  andlfftuattat  s 
gogdDifbiice  from  the  jSajCraf.dbeBteia^  the  Snout  is  Idn^  and  fiflniftdcb 
widi  very  Marge  Mufcles  to  roof  or  tum.up  the  Sand  at  the  batftai)  of  dirSem 
foe  to  findvFifhe^  as  a^ears  in  (bat  wb  fembb noising  iibiiis.&Qmadtbuc 
Sfnd-Etls^  which,,  ar  was  ihtincnfiodj  befbte,  lie  buried-  in  the:  Sittidi  'Eiss^ 
Bi^in  2LV\^Cer£kelbmzrt^  fc^theSobllabceandyfirl^^vf^^ 
w;th  thoib  of  ^mkapedsi  only  difibring  in  the  Figure,*  as  beiiE^  ftwnw  ^ 
but  what  they  want  in  Length,'  they  makeop  in  Breadth.  Tbey^  have al& 
the  Uke  Teguments  caliedDztrisr  and  P»  Matery  fix  or  feven  pannof  Nenes^ 
Kefides  the  Qptick  ;  the  &weytnmdfi^i(x\fymthc^MMlh.9l^^ 
fenred  rtorthofe  Protuberanoea  caA*djy^7«ar  and  Ts^  TbeSkuU(0«iMrai). 
is  not  fa  ffrong  and  thick  as  in  ^adn^^ds^^  but  artimilaied^a&a;  the  fiuaa 

Manner 


to  the  flfft  WrAftrif  tftht  Back-b6ii«.^  This  fergfnefi  cjf  the  Bram, 
4»d  Oofit^MdeiifM  of  ic  *o  that  of  Mart,'a^ue  this*  Creature  to  be  of 
MOK  diM  0i6ki9ef'Wit  andf  CapaKrity  v  arid  nAake  to  feem  lefs  fabulous 
*mrf  impPdbaU^  tfcofe  andeht  Stories  related  by  BirodotuSy  Plirtf  the  Elder, 
-amd  i^^  the^  Tmiftger. 

In- cack  Jaw  '*  had  fofty-eigfwr  Te^fr,  ftamKtig'ip  a- Row  like  to  KttFe  blunt 
Feg&j-  the  Tongue  was  ^t^  above.  m»  equal  BfeadtH  to  the  very  tip,  which  was 
Toothed  or  Pedinated  about  the  edges,  tied  firnrrfy  down  to  the  bottom  of 
the  Mouth  all  along  the  middle,  as  Arifiotle  truly  faith. 

Whence  I  cannot  bot  wonder  that  R&nddeifus  fliould  herein  contradict 
Afift^ik^  and  affirm,  (contrary  to  Truth,  as  I  believe)  quod  Belf  hints  Lin- 
gua^  ejt  mcsNliSj  qike  mdda  exert  modo  condi  poiefi ;  unlets  perchance  in  this  Par- 
tkruiar  the  Delpinn  differs  from  the  Porfus.  For  the  Porpus  is,  as  I  take  it,  • 
the  Pbficana  of  the  Ancients,  whidh  is  a  Icffer  fort  of  Dolphin^  and  not  the  Del^ 
pbinus ;  at  Icaft  if  the  Fi(h  We  2pct  cfcfcrjbing  were  a  Porpus ;  for  the  Teeth  of 
thi*  Fifli'  were  leffer  than,  and  of  a  different  Figure  from  thofe  in  the  Jaw 
of  the  Doiphin  we  got  beyond  Seas,  yet  is  the  DiSerence  not  great  between 
the  Dolphin  zr(d  Pio^^ena.  As  for  that  Fiffi,  which  bur  Seamen  now  a-days  call 
the  Dolphin^  and  which,  as  it  is  defcribedby  Mr.  yVrry  and  Lf^^»,  Ijath  Teeth 
on  its  Tongue,,  fmail  Scales,  is  Finn'd  like  a  Rock,  of  a  pleafant  Smell  and 
Tafte  ;  what  it  is  I  know  not,  but  I  am  fore  it  is  totp  Genere  different  from  the 
Dolfhin  of  tlie  Ancients. 

We  obfcnred  n*t  in  this  Rfli^  ariy  Noftrils,  befides  thofe  in  the  Fifiulay  not 
any  Ear-boles  or  Mentm  Audiiorii  at  all  %  wherein  alfo  Arijtoth  agreeth  with 
us>  which  yet  Ronddttiul  fotiftd^  out  near  the  Eyes.  But  we  obfcrved  in  the 
Skull  a  Bone,  anfwering  to  the  fh  Petrofumy  which  moft  certainly  was  the 
life  of  Hearing. 

As  for  the  Tzme^  Porpus^  I  ajgre*  with  Gefner^  'that  it  was  fo  called,  ^qfi- 
Tofcm  PifeiSy  moft  Nations  callihg  this  Fifti  Porcus  marinusj  or  the  S^a-fwin'^.: 
Indeed  it  refemWes*  a -Swine  m  many  Particulars,  as  the  Far,  the  Strength  of 
ih^  Sncaitf,  6fi?. 

•  LXX VI J.  In-  diflfeaing  a  P'orpWy  which  had  been  dead  at  leaff  diree  Days,  ^"^^^^ 
J  hai^pened-  tto*  wound  the  Tnlide  of  ttvf  Finger  very  gently  •,  but  it  did  not  Ib^ntTof 
bleed,  being  oHl^  affifeht  ScratcH'of  a  Tooth*     1  felt  no  badEfitfts^  ^^^dIu^, 
k  fcr  feur.Dbys^afterwards';  and  then  it  began  tofwellnear  die  Joint,  and  ^Ijj^^ifii 
have  a  bluifh  Caft.    The  Swt^llin^  and  livid  Colour  increafed  evei^  tfey,  fo 
tilraff  i»  fout*  E)Sys'  more  ir  h^d  run  over  two*  Fmger^,  and  at  laft  a  third  was 
h*gihiiiligtalieiM»fited.    F  liffid' a^cat  matiy*  Thihgs  ^hfch  fWa^iadvifed 
v&  by  Silr^ediift,  Bfet  to  very  little  F^rpofe  %  m\  now  my  Hand  was  ftized,  ' 
and!  the  fWri  -gee^  up*  ta  my  Wrift  ;•  but  the  firffi-  Thing  tKat  ftopr  its 
:^l^greft.  Was  the follbwinpg- Fomentation.  Tak^ofIrog'Spami'JrateriJ!x  Ounces^, 
eif  A^mmm  Bok  half  an  Onn^e^  of  vAfte-  Pitriol  jour  Ountef^,  mix  thenf. 
This  was  appHetf  ^arm  twice  a-Day.,    Sbmcdrtics  thii  was*  made  XTfe  of. 
^ake&fimhtt  wiitc  V^iftfofafid/tH^mafrJBfolCy  cfcatt^fiurOwtcsfy  ofCkmpbirr 
3  ^  an 
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mOuttCi^  pfetmnmWatfr  eight  Pounds^  mM  thm  and  mah  n  CtfttpimBl 
Then  by  applying  an  Anodyne  Linamcnt,  and  a  Plaifter  ctf'Bale  and  I^apal* 
ma  over  it»  I  got  well  at  laft  of  this  unufnal  and  acddenul  CompliuiiL 
But  befides  the  livid  Colour,  which  fuffidastly  indicated  a  Poifim,  a  raj 
'troublefome  and  difagreeable  Itching,  or  a  Kind  of.  burning  tormented,  me 
Day  and  Night,  and  the  Searf  Skin  came  all  off  from  the  Parts  thac 
were  affeded^  As  to  the  Fingers,  they  did  not  recover  their  former 
Strength  for  fome  Months. 

po»/f««i        LXXVIII .  The  Fifh  that  are  here,  (at  New-Prwidenei  one  of  the  Babama^ 
fjfu^^'.^^^^)  arc  many  of  them  Poifonous,  bringing  a  great  Pain  oa  dieir  Joints, 
ithndt,  fy    vvho  eat  them,  which  continues  fo  for  fome  ihort  time,  and  at  laft  with 
^4.^*.^*,3l  two  or  three  Days  Itching  the  Pain  is  rubbM  oflF.    Thofe  of  the  lame  Spe- 
cies, Size,  Shape,  Colour  and  Tafte,  are  one  of  them  Poiibn,  the  odier  not 
in  the  leaft  hurtful  i  and  thofe  that  are,  are  fo  only  to  fome  of  the  Compa- 
ny*, the  Diftempcr  to  Men  never,  that  wc  hear  of,  proves  Mortal    Dogs 
and  Cats  fometimes  eat  their  laft.    In  Men  that  have  once  had  that  Difeaic» 
upon  the  firft  eating  of  Fiih,  though  it  be  thofe  that  are  whoUbme,  the 
Poifonous  Ferment  in  their  Body  is  revived  thereby,  and  their  Pain  ia« 
creafcd. 

ml^'f^.     LXXIX.  1.  An  underftanding  and  hardy  ^^tfm^  gives  this  Account  of  the 

'V  »^i     IVbale^Fijhing  aboUt  the  Bermudas  \  that  tho'  many  Attempts  of  Maftering 

h^^u  the  Whales  of  thofe  Seas  had  been  unfucce&ful,  by  reaibn  of  the  extraordinary 

f.iu        Ficrcenefs  and  Swtftnefs  of  thefe  monftrous  Animals;  yet  the  Enterprize  wa 

lately  renewed  -,  and  fit  Perfons  having  been  out  at  Sea  17  times,  and  faltened 

their  Weapons  a  Dozen  of  times,  they  kill'd  in  thefe  Expeditions,  two  old 

Femaie  fVbaleSj  and  three  Cubs^  thereof  one  of  the  <^d  ones,  from  the  Head 

to  the  Extremity  of  the  Tail  was  88  Foot  in  length,  by  Meafure,  its  Tail 

being  23  Foot  broad,  the  fwimming  Fin  26  Foot  long,  and  the  Gills  diee 

Foot  long.  Having  great  Bends  underneath  from  the  Nofe  to  the  Navd,  cpoo 

her  after-Part,  a  Fin  on  the  Back,  being  within  paved  (this  was  the  plab  Sn- 

V  man's  Phrafe)  with  Fat  like  the  Cawl  of  a  Hog.    The  other  okl  one,  faefiud^ 

was  fome  60  Foot  long :  Of  the  CiAs^  one  was  33,  the  other  two  much  aboue 

.25  or  26  Foot  long.  The  Shape  of  the  Fifh,  he  laid,  was  very  fliarpbehinds 

liKe  the  Ridge  of  a  Houfe ;  the  Head  prettv  bluff,  and  fiill  of  Bumps  CO  both 

fides,  the  Back  perfectly  black,  and  the  Belly  white. 

Their  Celerity  and  Force  he  affirmed  to  be  wonderful,  snfimuch  dut  one 
of  thefe  Creatures  which,  he  ftruck  himfelf,  towed  the  Boat  wherein  he  ifas» 
after  him,  for  the  fpace  of  fix  or  ftven  Leagues  in  three  quarters  of  an  Hour's 
dme.  Being  wounded,  he  iaith,  they  make  a  hideous  Roaring,  «t  whkh  all  of 
that  kind  that  are  within  Hearing,  come  towards  that  Place  where  the  Animal 
is,  yet  without  (Irlkihg  or  ddng  any  Harm  to  the  wary*  He  is  of  OpinioiH 
that  this  Fifh  comes  neareft  to  that  fort  of  Whales  which  they  call  the  T^bar^' 
w  h  they  are  without  Teetb»  aod  longer  than  the  Gree»^wi4-^ales^  boi  not  h, 
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Ihidu    Tkat  t^  fed  much  upon  Grais  growiiig  ac  dhe  bottom  of  the  ScsLp 
was  ieen  bf  cutting  up  the  great  Bag  or  Maw»  wherein  he  had  found  in  one 
•f  them  about  two  or  three  Hog(heads  of  a  greenilh'  grafly  Matter* 

The  laigeft  fokt  of  thefe  Whales  might  afford  fevcn  or  eight  Tuns  of  Oil^ 
H  well  huibanded  %  the  Cid^s  yield  but  tictle^  and  that  is  but  a  kind  of  Jelly. 
That  which  the  old  ones  render,  doth  candy  like  Perk^s  Greaftj  yet  bumetb 
Teiy  well.  He  obfenred  that  the  QU  of  the  BbMer  is  as  clear  and  fair  as  any 
Whey  I  but  that  whkh  is  boil'd  out  of  the  Lean  interlarded^  becomes  as  hard* 
«•  Tulow,  fpattering  in  the  Burning ;  and  that  which  is  made  of  the  Cawf 
reiembleth  Ho^s  Greafe.  He  affirms,  that  though  this  Greafe  be  boiling,  yec 
one  may  run  one's  Hand  into  it  without  fcalding  *,  to  which  he  adds^  that  it 
liath  a  very  healing  Virtue  for  Cuttings  Lamenei&,  &r.  the  PartaSeded  be-- 
mg  zncinted  therewith. 

The  time  of  Catching  thefe  Fifties  is  from^  the  Beginning  oi  March  to  the 
£nd  of  May  i  after  which  time  they  appear  no  more  in  that  Part  of  the  Sea,. 
but  retire,  as  it  is  thought,  into  the  Weeid-beds  of  theGuIph  of  Florida^  it  ha- 
ving been  obfenred,  that  upon  their  Fins  and  Tails,  they  have  Store  of  Qams^ 
er  Sarnachsy  upon  whicb  the  iaid  R§ck-weed  or  Sea-Taagk  did  grow,  a  Hand 
long ;  many  of  them  have  been  4aken  off  them^  of  the  Bignefs  of  great  Oilier- 
Shells. 

The  lame  Perfon  faith,  that  fince  his  former  account  there  hadi  been  taken  » i./.  tsn 
by  order  of  the  Bcrmudas-Cowtpatrf^  16  of  thofe  Whales,  the  (XL  whereof,  ta 
the  Quantity  of  50  or  60  Tuns,  arrived  in  Ireland  fbme  few  Months  agoi 

He  adds,  that  about  two  Years  fince,  there  ftranded  upon  the  Goaft  of 
New-Effglandy  a  dead  Whale  of  that  fort  which  they  call  Trumpo^  having  Teeth 
reiembliog  thofe  of  a  Mill,  and  its  Mouth  at  a  good  diftance  from^  and  under 
the  Nofe  or  Trunk,  and  feveral  Boxes  or  Partitions  in  the  Nofe,.  like  thofe  of 
the  Tails  in  LolfierSy  and  that  being  opened,  there  run  out  of  it  a  thin  Oily 
Sttbftanci;?,  which  would  candy  in  time  ;  after  which  the  Remainder,  being 
a  thick  fatty  Subftance,  was  tdcen  out  of  the  fame  Part  with  a  Scoop;  And 
this  Subftance  be  affirmed  to  be  the  Spcrma  Ceti  1  adding  further,  that  the: 
BbMer^  as  they  call  it,  it  felf,  of  the  fame  fort  of  Whales,  when  ftewed„ 
yields  on  the  top  a  Creamy  Sid>ftance,  which  takeii  off,  and  thrown  upon 
White  Wine,  kts  fall  a  dirty  Heterogeneous  Sediment^  but  what  remains  ^ 
loft,  affords  zSfcrma-Citi4ike  Matter. 

He  conchides  his  Relation  with  obferving,  that  theie  Whales  were  to  be 
met  with  between  the  CoaAof  Niw-Englandm^  Neto-Netberland^  where  they 
might  be  cai^ht  eight  or  nine  Months  in  the  Year  ;  whereas  thofe  abom  the 
Bermudas  are  to  be  found  there  only  in  the  Montha  of  Fdnruatj^  Marcb^  and 

Concerning  the  Death  of  the  Whale,  which  bath  been  related!  to*  have- 
ftranded  upon  New^England^  it  1%  not  very  improbable  but  that  it  may  have 
been  kill'd  by  a  certain  Horny-Fifl}^  which  is  faid  by  Mr.  TVrr^,  in  his  Eafb- 
Mia  Vcjagi^  to  run  his  Horn  into  the  Whalers  Belly  }  and  whkh  is  koowo. 
fiunetime^  to  sua  his^  Horn  into  Ships,  perhaps,  taking  them  for  Wbalest,  and 
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there  ihaptnng  ie  afandcr»  ashtppMcd  noc  long  fince  tft  tn  &isgff/k  Vcflel  lift 

the  fVefi^Indian  Scaa. 

3.  Witfaiathefe  two  or  three  Years  in  the  Spring-time,  aAd  fair  Wcacher» 
tjiey  cake  fooietimes,  one,  two  or  thJxelFbales  in  a  Day.  They  are  left,  I  hear, 
than  thoTe  in  Greenland^  but  n)Qrc  quick  mA  lively  s  to  tbat  if  they  be 
ftruck  in  deep  Water,  tbey  prcfencly  aaake  into  the  Deep  wkh  fuch  Vky- 
lence,  that  the  Boat  is  in  Danger  to  be  haled  down  after  tbeiii»  if  they  cse 
not  the  Rope  in  time;  therefore  they  uiually  ftrike  them  in  Shosd- Water. 
They  have  here  very  good  Boats  for  that  Purpofe,  Mann'd  with  fix  Oars  %. 
fuch  as  they  can  row  forwards  or  backwards,  as  Occafion  requireth.     They 
row  gently  to  the  Whale,  and  fo  he  will  fcarcely  fhun  them;  and  when 
the  Harpineer^  ftanding  ready  fitted,  fees  his   Opportunity,  he  ftrtkes  his 
Harping-Iron  into  the  H/hale  about  or  before  the  Fins,  rather  toward  the 
Tail.    Now  the  Harping- Irons  are  like  thofe  which  are  ufual  in  E^gltrnd  in 
ftriking  Porpuj^s  ;  but  of  lingular  good  Metal,  that  will  not  breaks  but  wind» 
as  they  lay,  about  a  Man's  Hand.     To  the  H^rping-Iron  is  made  fad  a  ftrof^ 
Lythe  Rope,  and  into  the  Socket  of  that  Iron  is  put  a.  Staff",  which  when 
'  the  fFbale  is  ftruck,  comes  out  of  the  Socket,  and  (o  when  the  Whade  \fk 
fomething  quiet,  they  hale  iiim  up  by  the  Rx^pe,  and  it  may  be,  ^ike 
into  him  another  Har^ng-Iron^  or  lance  him  with  Lances  in  Staves  till  they 
have  kiii'd  him.     I  do  not  hear  that  they  have  found  any  Sperma  Cdii  in 
any  of  thefe  fyhaUs ;  but  I  have  heard  from  credible  Perfons,  that  thece 
is  a  kind  of  fuch  as  have  the  Sperma  at  Efleutberiay  and  others  of  the  Ai- 
iama'^£izx\As  (where  alfo  they  find  often  Quantities  oi  Ambergreafe  i)  and 
that  thofe  have  great  Teeth  (which  ours  have  not,)   and  are  very  Sinewy, 
One  of  this  IQand  of  Bermudas  (John  Ptrincbief)  found  one  there  dead,  dn- 
ven  upon  an  Ifland ;  and  though  I  .think,  ignorant  in  thp  Bufineis,  yet  got 
a  great  Quantity  of  Sperma  Ceti  out  of  it.    It  feems  they  have  not  fo  much 
Oil  as  ours  *,  but  the  Oil,  I  hear,  is  at  firft)  like  Sperma  Ceiiy  but  they  da* 
rify  it,  I  think,  by  Fire. 

i9;ii^.RkiN  4«  We  have,  in  thefe  Seas  zhoKit  Bermudas  great  .ftore  of  Wholes,  which  ia 
^?f#?wi".  ^^^^^  -^jpn/  and  Jlf^y,  ufe  our  Coaft.  J  have  myfelf  killed  many  of  them. 
^  '  '  Their  Females  have  aUmdance  of  Milk,  which  their  young  ones  fuck  ooC  of 
the  Teats,  that  grow  by  their  Navel.  They  have  no  Teeth,  but  feed  on  Mofs^ 
growing  on  the  Rocks  at  the  bottom,  during  thefe  three  Months,  and  ^  no 
©ther  Seafon  of  the  Year.  When  that  is  confuraed  and  gone,  the  Whales  go 
away  alfo.  Thefe  we  kiU  for  their  Oil :  But  there  ha^e  been  Sperma  Ck/i- 
Whales^  driven  on  the  Shcke,.  which  Sperma  (as  diey  call  it)  lies  all  over  the 
Bodies  of  thofe  Whales.  Thefe  have  diverfe  Teeth,  which  may  be  about  at 
big  as  a  Man's  Wrift. 

^  I  have  been  at  the  ^AhcnM-Mands,  and  there,  haVe  found  pf  the  fame  fere 
of  Whaies  dead  on  the  Shore,  with  a  Sperma  all  over  their  Bodie^  but  I  cooki 
never  hear  of  any  of  that  fort  that  were  killed  by.  my  Maa ;,fiich  is  tb^ 
FierccMis  and  Swiftnefs«    Oae  iiich  Whak  would  be  iwoob  jnaoy  huodml 
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Pcfunds.    They  V e  ftrong,  and  Inlaid  with  ^ews  all  over  their  body,  which 
may  be  drawn  out  thirty  tathom  long. 

LXXX.  I.  I  conjcfture  that  FiQies,  by  rcafon  of  the  Bladder  of  Air  that  ThiVfi^f 
is  within  them,  can  fuftain  or  keep  themielves  in  any  Depth  of  Water:  for  lUpsjl!^ 
the  Air  in  that  Bladder  being  more  or  lefs  comprriTed,  according  to  the  *^"-*- 
Depth  the  Fifli  fwims  at,  takes  up  more  or  lefs  fpace;  and  confequently  "♦•'■^••' 
the  Body  of  the  Fi(h,  part  of  whoie  bulk  the  Bladder  is,  is  greater  or  lefs 
according  to  the  feveral  Depths,  and  yet  retains  the  fame  Weight.    Now 
the  Rule  de  Injidentibus  Humido^  is,  that  a  Body  that  is  heavier  than  {o  much 
Water,  as  is  equal  in  Quantity  to  the  Bulk  oi  it,  will  fink ;  a  Body  that 
is  lighter  will  fwim  5  a  Body  of  equal  Weight  will  reft  in  any  Part  of  the 
Water,    By  this  Rule  if  the  Fi(h  in  the  middle  Region  of  the  Water,  be  of 
equal  Weight  with  the  Water  that  is  commenfurate  to  the  Bulk  of  it,  the  Fifii 
will  reft  there  without  any  Tendency  upwards  or  downwards :  And  if  the 
Fiih  be  deeper  in  the  Water,  the  Bulk  of  the  Filh  becoming  lefs  by  the  Com* 
preflion  of  the  Bladder,  and  yet  r^t^nfaig  the  fame  Weight,  it  will  fink,  and 
reft  at  the  bottom :  And  on  the  other  fide,  if  the  fifh  be  higher  than  the  mid- 
dle Region,  the  Air  dilating  ttfelf,  and  the  Bulk  of  the  Filh  confequently  in- . 
creafing,  but  not  the  Weight,  the  Fifii  will  rife  upwards,  and  reft  at  the  Top 
of  the  Water. 

Perhaps  the  Fifli  by  fome  Aftion  can  emit  Air  out  of  his  Bladder,  and 
afterwards  out  of  its  Body ;  and  alfo,  when  there  is  not  enough,  take  in  Ah*, 
and  convey  it  to  this  Bladder ;  and  then  it  will  not  be  wondred,  that  there  '"  "* 
Ihould  be  always  a  fit  Proportion  of  Air  in  the  Bodies  of  all  Fiflies,  to  ferve 
their  Ufe  according  to  the  Depth  of  Water  they  are  bred  and  live  in :  Per- 
Imps  by  fome  Mufide  the  Fifh  can  contraft  this  Bladder  beyond  the  Prefiure 
of  the  Weight  of  Water.  Perhaps  the  Fifli  can  by  its  Sides,  or  fome  other 
Defence,  keep  off  the  PrefTure  of  the  Water,  and  give  the  Air  leave  to  dilate 
it  felf.  In  thefe  Cafes  the  Fifli  will  be  helped  in  all  intermediate  Diftances, 
and  TDXf  rife  or  fink  from  any  Region  of  the  Water  without  moving  one  Fin. 

2.  To  determine  whether  a  Fifli  doth  rife  or  fink  in  Water  by  Conftriding  t^MrSofU 
or  Expanding  himfelf  j  take  a  Bolt-head  with  a  wide  Neck,  and  having  fil-  *'^'  '"• 
led  ic  almoft  full  with  Water,  put  into  it  fome  live  Fifli  of  a  convenient  Size ; 

that  is,  the  bi^eft  that  can  be  got  in,  as  a  Raihe^  Percb^  or  the  like}  and 
then  draw  out  the  Nedk  of  the  Bok-head  as  flender  as  you  can,  and  fill  that 
alfo  with  Water.  Then  obferve  the  Motion  of  the  Filh,  aiid  if  upon  his 
finking  you  perceive  xiitWater  at  the  flender  Top  does  fubfide,  you  may  infer, 
he  conffafts  himielf  ^  and  if  upon  his  rifing,  the  Water  be  alfo  raifedj  you 
may  conclude,  he  dilates  himfelr. 

3.  I  think  that  t hath  hit  upon  the  true  ufe  the  Smmming-Blai*  BfMr.Vi%j, 

der  of  Fiflies.    For  i.  It  hath  been  obferved,  that  if  the  5wiw«ri^f.J?ikAfer  *"5-/*34^ 
of  a  Fifli  be  pricked  or  broken,  fuch  a  Fifli  finks  prefently  to  the  Bottom, 

and  can  neither  fupport  nor  raife  up  it  felf  in  the  Water.    2.  Flat-fiflies,  as 

^es^  Pkife^  ^c.  which  lie  always  groveling  at  the  bottom,  have  no /mm" 
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ming  Bki4^s^:x\M.  I  coul<f  evtf  fiod/  3.  Ift  moft  Fi&M^tBere  is  a  nuairet 
Channel  leading  from  the  Guile f^  or  upper  Ori&ceof  the  StppK^^b,.  to  thei«4 
Bladder,  which  without  doubt  ferves  tor  conveying  Air  thereunto:  But  there 
is  a  Valve^  or  fome  other  Contrivance  to  binder  the  Egrefs  of  iu  fo  that  jou 
Ihall  Tooner  break  the  Bladder  than  force  an;  Air  out  by  this  Cfa^ooeL 
Yet  inS^urgififv^  Mr.  ff^illoi^  hath  ohterved^^  ohat  preffipg  the  Bladder^ 
the  Stomach  prefently  fwtlled :  So  that  it  feeois  in  that  Filh  the  Air  paflb 
freely  both  wavs. 

1  verily  tl)inliL  there  is  in  the  Coat  of  this  Bladder  a  fi^fcuknu  Power  txk 
contra(5):  it  when  the  Fi(h  lifts :  For,  in  many  FKhes  it  19  very  (bide,  and 
opake,.  like  the.  Coat  of  an  Artery  (which  haiih,  as  Dr.  fFilUs  obferves,  iuch  ^ 
Mufcular  Faculty)  as  fqr  Example,  in  all  the  Cod<Jdnd  ^  in  fbopc^  v.g.  the 
Hake^  called  in  Latin  Merlmus^  it  is  inwardly  covered  with  a  Red  Oumaoua 
Subftao^e.  which  I  take  to  be  Mu/culotis  Fldh ;  in  others  it  is  foiked  at  the 
'top,  aod  to  each  Horn  bajii  a  Mufide  affixed,  ^w  (he  INMbulou&Corce^ 
need  not  begrpa£»  being  ftiJUffifted  by  the  Water^  as  the  FiA  disfccnd^i  th^ 
Preflure  of  the  Water  being  nouch  greaaee  at  the  Bot&oim  thaa  at  th^  Too, 

The  epwer  alfo  of  dilating  the  jMmm  by  the  Mufctes^afliAs  tbofeFiflieii 
to  riipy  whofe  natural  Place  is  towards  the  tjottom :  Abd  the  Aor  oomptrOsA 
in  Xhe. Bladder  dilating  it  felf  as  the  Fifli  aftesids,  facilittfei^iCblt  Aftion  ef  the^ 
Mu/cies.  Butthofe  Fifhes  that  defcend  by  contracting  the  Bladdcr»^. lotting; 
the.  caninOU^g  MufcU  «e^  tf^  aft»  will  rife  agftin  of  tbdr  <M«a  Accoid»  die 
Air  wit{iin  dilatingcit  felf  |>  as  we  fee  in  GlaiirJIuhbks^  \af  CooiposfiifiD  cf  ibe 
-  Aif  m  thcfn  dcfcending^  which  as  jboa  as  the  I^orce  is  cemoTec^  afbaod.  withr. 
out  mor^  adpt 

JBqides  the  flat  Fiihes  I  before  mentioiied»  all  tfae^  Cardfa^^noiia  Kind,. 
as  well  fiat  as,  long»  want^wimming  Bladders :  What  Caudc  they  uie  t» 
aibend  and  deib(;nd  in  the  Water^  I  know^  nob  Mwy  o^  the  £el-kind  (pos 
all)  hs)^  Sivimnung-Bl^dder^.  yet  can  they  hardly  rsuftt  themfelvics.  in  ^ 
Watert;byreafi)n  of  ^e  kngth  and  weig^  of  th«ir  Tails:  I  fiippofe,,  tfce 
Aii>Blaj;i<}^rbeii)g  near,  their  H(3ads»  helpa  Micm  to  lift  up^  thw  Head  aod 
Fdr^-jMjftK 

"^J^y'J    .IJP9CL  I  hayc.obferved. in tkeEycsof  W^:,^i!Mt^titPfotdgusiCiiimi ia^ 
A&2foa^  not  fattened  tQ  fhej wiog, .Of  ^^QnrnfiA  i^>Sfiil0rHh^:'is  in  aU  other. Ani- 
i«i,».  199.  mals  that  I  dilj«(ftqd,  fo,M  to  hinder  the  Waterf  Huctouc  to  go^aoy  fiiithw 
'  ^' '      backwfu-d.    For  I  qonfttuH))^  obferve^,' chad  the  Utimr  Apms  may  moice  %  . 
good  way  back>Y^d  in  foiAe^  and  in  ot3b^  ahnoft  as  far  as  ^  O^dck 
Nei;ves.    And  in  as  n^any  Fiik  a»  I  oould  conveniently  p»uraie  cacefuUy,  I 
have  found  a  Membrane  which  covered  the  ^rnicA  drnea^  fo  as  not  to  kt 
any  Water  come  toit    This  anfw4rs  thtMmbrsm^  Ni3it0ns 'm¥omU  and 
:  re^hes  0ir\  all  fid^a  to  the.  C«/iV  of  the  Fifli  to  which,  it  is  fiftened..'    This  ia 
Tra^pa|i;nt, .  a^  pcetty  Thin  i  and  fo  is  att  t|ie  Cmuof  if  Gottipartd.CD  that 
ot  ^uadh^pB^Si    ... 
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^imre  or  Ms  GartlU^bus :  For  xhtScelsrvtis  n  z  tartiJagoJui  Gftims^  efpccji* 
s^  tiexn\itC$fne}i\  and  in  the  larger  forts  of  them,  I  have  foynd  the  whale 
Scelerotis  fucha^kirtd  of  a  Cartilage.  \  \  . 

IaXX!QI.  Plfli  are'remarkaHy.  diBferent  from  all  Other  Animals  in '  vti^y^TbeStmaurB 
^iticulaa*5.    The-rtioAj  confiderable  differencc/is  their  want  oFXungp,.  ^d^l/p^rt^^^^^^ 
tficii:  not  Brcathiftg  :   And  yet  it'  is  neceflary  that*  fomething  iliQuId  iupply^^'*j;^i'- 
this  in  Fifties,  which' may  have  the  feme  Effeft  upon  their  Blood,  as'  the  Airtoo/^.aasI 
has  upon  ours,  by  ^eiltfcring  into  our  Lungs,  that  is  to  fay,  to  divii^e  an^^4^9• 
dUMve  it,  and  peftdcr  it  fit  for  Circulation.    Now  we  find  no  part  in  Fifli 
more  proper  to-pi-o^cethis  'EHe6l  than  the  BroncbU^  that  lie  Ipce  fo  many 
Leaves  upon  cscch*  other  under  their  GiUs :  For  they  receive  the  Water,  in  by 
the  Mouth,  aild  return  it  by  the  Gills- ;  or  Receiving  it  inty'the  Gills,  they 
throw  it  out  by  the  Mouth.     Hence  it  is  agreed  upon  by  all,  that  the  Water 
ccMitains  fomcihing^  tkat  produfccsthi?  Efitft,  and  this  feems  moft  probably 
to  be  Air.  \,      ■ .     / 

That  there  IB  Air '4a  'aU'Wyter'  cannot  be  doubted  after  this  Experiment 
of  M-  Mnrdk.  He  fefc  a  'VefleF  cff  Water  over  the  Fire,  fo  as  to  drive  out  the 
Air  from  it.  This-  ^Wat*  ii«'pui!-  mto  the  Air-Pump  to  draw  .out  the  Air 
from  it  ^  lirtd  after  thW'^fillM  n' Viaa  with  it,  within  two  or  three  Fingers  of  the 
ffop,'wi»chi^aoe  "be'  teft  only,  foil  of  Ah*,  and  ftopt  the  VlaT  wcSk:aQd  by 
fli»ing  It,  the  V?5at^  Imbibed  the  Air,  fo  as  to  rife  up  and  quite  fill  theVija^ 

.  'But.we'neerf  inot  wtondef  diat  Fllh  cannot  alio  live  in  thi?  open  Air.  Their 
Bloofl  is  iatfirall)^  kfe'hbt  thsnours^  fo  that  the  natural  Heat  of  ours  would 
be  B  Fever  in  th^m,  and  mortal :  Fdr  the  Nitre  of  the  pure  Air  is  in  too 
gretrii  Qpantity,  and  too  fabtilci  fo  that  it  diflblves  their  Blood  tpo  much^ 
and  niflkcs  it  tbd.  FkJidj  whereas  tht  Nitre  in  the  Water  is  more  grpis.and 
m  kflet -Propowon  5  i;^hence  it  gives  thfeir  Blbod  only  a  Fluidity  rcquifite 
to  keep  it  in  m-'NftturatState.^  To  "prove  that  it  is  in  the  BroncUathat  this 
Divifion  is  performed,  we  neetf  but  obfefvfc  their  Extraordinary  Rednefe 
above  any  other  part  of  the  Body  ;  a  P/oof  that  the  Blood  is  •  there  tnore 
diVidfed.  ¥ifhktt  Alio  found  to  dieiii  Water  frozen  over,  which  happens 
|>lamly  fnom'  thek  Confrniunicatioh  with  the  outward  Air  being  hindred  by     .  .  /; 

the  Ice.  / % 

.  The  Heart  of 'Fi(k  is  different  from  that  of  other  Animals  in  its  having 
ibut  «nc  Ventricle :  Fcfr  it  has  only  the  tena  Cava  and  the  Joria  that  open 
into  it,  havit^  no  Lungs.  So  that  by  the  Johd  the  Blood  comes  out  of  the 
.Heart,  which  is  branched  into  a  thoufand  Capillaries  over  the  Bronchue^  and 

is  after  Re-united  \  \^hich  Re-union  is  iriade  under  the  Bq/is  of  the  Crani- 
Mm  ;  and  becaufe  the  Blood,  when  once  therd,  has  no  need  of  being  forced 

higher  upwards,  they  have  no  occafion  for  a  fecond  Ventricle  for  that  pur- 
;p6fe,  as  TerrcKbial  Animals  have.  '  The  Re-uriion  of  thefe  Capillaries  of  the 

Bronchia  being  made,  they  form  two  Jargis  Trunks,  of  which  one  proceeds 

towards  die  Head,  and  the  other  towards  the  lower  Parts, 

Q^q  q  q  q  2  Fiflx 


(  85»  ) 

Fifli  htte  a  Dii^ngm  i  but  not  for  the  fame  Farpofe  as  in  otker  Aiii* 
mab  that  breathe.  It  is  always  ftrait  and  eenie,  and  perpendicular  on  the 
Vertebra  %  it  hinders  the  terminating  Salts  that  exhale  from  the  Inteftines  firooi 
coming  to  the  Heart,  which  might  caufe  ibme  Alteration  there. 

Their  Stomach  is  Membranous ;  for  Fifh  fwallow  down  other  fmaller  Fifh 
whole,  and  fometimes  Earth.  Wherefore  'tis  needful  to  hare  a  Power  of 
ContraAing  and  Siraitning  it  felf,  forcibly  to  break  to  pieces  the  hard^ 
Matters  contained  therein.  Their  Inteftines  make  feveral  great  Windings 
about ;  a  Sign  the  Fermenution  is  but  (low  therein  ;  which  is  made  up  bf 
the  length  ^  the  Inteftines.  The  Liver  has  much  the  fame  Stcuatioo  as  in 
other  Animals ;  as  alfo  the  Spleen  has.  They  are  pro^nded  of  a  Gall-BIad-' 
der,  a  Du3us  CboUdocbus  and  Pancreas^  or  rather  two  litdeBag^  feften- 
cd  to  the  Ventricle  for  the  fame  ufe.  Fifh  have  ufually  many  Pancreas's 
6}  that  in  fome  there  have  been  told  forty-four.  They  have  Kidneys,  Bla- 
der,  €^r. 

'  They  have  the  Owry  near  to  the  Vertebra  of  the  Loins.  The  ^ggscome 
forth  at  a  Fisflage  below  the  Jnus  :  And  the  Male  has  a  like  Duffasy  or  (fcle^ 
by  which  they  ejeft  their  Seed  upon  that  of  the  Femak  to  impregnate  the 
Eggs ;  which  the  Male  fometimes  changes  the  Colour  of,  as  he  paffis  over 
them,  when  he  cafts  his  Seed  upon  them  after  they  are  laid. 

Fifli  have  on  the  Vertebra  of  the  Loins  a  Bhdder,  very  large  In  propordon 
to  their  Bulk;  which  ferves,  by  comprefling  or  dilating  itfelf,  eo  render 
the  Fifh  more  or  lefs  heavy,  as  Occafion  requires.  The  Fins  and  Tail  affift 
them  in  then*  Fafiage  throi^h  the  Water  whither  they  will :  But  'ds  this  Di- 
latation that  makes  them  capable  of  fwimming  in  it  \  and  if  this  Biaddcr  ht  by 
any  means  burft,  fo  that  it  cannot  be  extended,  the  Fifh  on  no  more  nufe 
it  felf  in  the  Water,  but  keeps  continually  at  the  Bottom^  PUt-j^^  iiidi  as 
Soles ^  have  none  of  this  Bladder:  For  they  are  able,  by  Reafon  of  tbetr 
Breadth,  to  keep  themfelves  iip  in  the  Water.  Crjy^j^,  and  other  Sbell^f/b 
want  it  Itkewife,  for  the  moft  part  *,  for  they  qeep  only  at  the  Bottom  of  the 
Water.    There  are  many  Fim  that  have  dxem  doubte. 

«n«  mii.       LXXXIII.  There  are  commonly  reckoned  five  difibent  Kinds  of  Wild- 
Sr^M/lif.  ^^^^  ftequcnt  enough  in  Torkjbire^  viz.    t.  Tie  little  SpanifihGeefe  i  as  fmall 
tJ)«.»5.'as  a  *  Barnacky  but  in  Shape  and  C6k)ur  fomewhat  refembling  the  Tamcf- 
t.u  iiio.  Q^f^j-g .  j(  has  its  Name  from  Spmn.    2.  The  Barnacle  ;  well  enoi^  known. 
3.  7be  Scotch  Goofcy  viz.  the  moft  common  Kind  of  Wild-Gode,  which 
comes  to  us  from  Scotland  about  the  latter  End  of  jii^fty  of  winch  there 
are  innumerable  Flocks  in  the  Plains  called  the  Wooldsy  and  are  here  and 
there  found  white.    4.  ^be  Wtdlk\  the  largefi  black  Goofe^  feeding  on  Grafs; 
for  the  moft  part  in  Parks  and  IndOfures.    5*  Our  Fen^Go^^  which  is 
called  the  Grey  Laggj  and  is  equal  in  Size  to  a  Tame-Goofe. 

Its  Head  is  a  Brownifh-black^  and  the  Neck  duiky  down  to  the  Middle ; 

the  Back  between  an  A(h  and  a  Blue  Colour,  and  the  Wings  and  licgs 

'  Blackiih.    The  Tail  is  Whitilh,  and  its  external  Feathers  White,  the  Belif 

•  Bnnta.  of 


of  an  M-Cobur^  growing  graduallf  White  tomr&  the  Middle.  The  Sill 
from  die  Head  to  the  Middle  is  Uack^  beJow  that  purplijb^  and  the  Tip 
of  it  Uack^  In  the  upper  Part  of  it  there  is  onfy  a  Row  of  fmall  Teed),  and 
the  lame  in  the  tower.  The  Tongue  too  is  armed  widi  a  Row  of  little 
Teeth  on  each  Side.  The  Feet  are  f«r:^A  ^f  <rf  »/5^  ^i*"^*  the  Naib 
almoft  white,  except  that  of  the  middle  Toe,  which  k  moftly  black.  It 
w«ghs  feven  Pounds,  and  almoft  a  Half.  They  botld  their  Nefts  in  tte 
Fens  in  Tcrk/bin ;  aad  both  they,  and  dieir  Gi^gs  grow  fat  in  May^  and 
arc  reckoned  very  good  Eating, .  _ 

But  I  will  not  affirm  the  Grejt  Lagg  to  be  different  from  the  common  IViU  tt•^u«^ 
Goofe  \  Mr.  iJ^/s  Defcription  and  mine  i:>  wcU  agree,  five  in  the  Colour  #f 
the  BiU  and  Ijgs* 

LXXXIV.  In  the  Weftcm  Klands  of  StoOmd^^  the  Weft  Ocean  throws  ^rukn^^ 
upon  their  Shores  great  Quantities  of  very  large  Wtather-beaten  Timber  5  the  ti^X 
moft  Ordinary  Trees  are  Firr  and  AJh.    Being  in  the  Ifland  of  Eafty  Ifaw  ^37•^s»5• 
lying  upon  the  Stiore  a  Cut  of  a  large  Firr-TreeoF  about  two  Foot  arid  a  half 
Diameter,  and  nine  or  ten  Foot  long,  which  had  l^n  fo  long  out  of  the  Wa- 
tia,  that  it  ws»  vay  dry,  and  moft  of  &e  Shetts  that  had  formerly  covered  it, 
wei«  worn  or  ruMxd  off.    Only  on  the  Parts  that  lay  next  the  tSround,  there 
fttll  hung  Multitudes  of  little  Shells  r  They  iwen  of  the  Colour  and  Con- 
fiftence  of  Mufde-Shelh.    This  Bwmacle-SbeH  is^tiiin  about  the  Edges,  and 
about  half  as  thick  as  broads  Every  one  of  the  Shells  hath  fome  Crdls  Seams, 
or  Sutures,  which,  as  I  jremcmbcr,  divide  it  into  five  Parts,  near  idx)ut  the 
manner  as  in  die  Figure.  »  Ftg.iz^^ 

Thefe  Parts  arc  fwiened  one  to  anothei,  wkh  fuch  a  Fihn  as  Mufcle-Sbells 
are. 

Thefe  Shells  hung  at  the  T^ee  by  a  Nedc  kmger  than  the  Shell,  of  a  kind 
of  a  Fihny  Subftance,  round  and  hollow,  and  creafed,  not  unlike  the  ff^ind- 
Upe  of  a  Chicken^  Ipmding  out  braadeft  where  it  is  fattened  to  the 
Tree  \  from  whkh  k  &ems  to  df«w  and  convey  the  matter  which  ferves 
for  the  Growth  and  Vegetation  of  the  Shell  and  the  little  Bird  within 

it. 

In  every  Shell  that  I  opened,  I  found  a  perfeft  Sea-Fowl;  the  Iktie  Bill 
like  that  of  a  Goofi\  the  Eyes  marked ;  the  Head,  Neck,  Bradl,  Wings, 
Tail,  and  Feet,  fwmed ;  the  Feathers  every  where  perfcdly  Shaped,  and 
BladdlhGolouied;  and  the  Feet  like  thofe  of  other  Water-Fowl,  to  my  beft 
Remembraace.  The  Uggpft  I  found  upon  the  Tree,  was  but  about  the 
Size  of  the  Figure  ;  nor  dkl  I  ever  fee  any  of  the  litde  Birds  alive,  nor  met 
with  any  Body  dnt  did ;  only  fome  credible  P^bns  have  affured  me  that  they 
have  fecn  feme  as  big  as  their  Ft^.  f  -nts^tefc 

LXXXV.  I.  The  Bird  which  at  Pmris  is  calfcd  Macnufe^  and  in  other  ^.*}- 
parts  of  FrBne^y  Mucrmd^  the  Fftiuh  cat  upon  Fi(h-Days,  and  all  Lent^  Dt.riiJU 
thinking  it  to  be  a  fort  of  Filh>  or  a  Marine  Animal  with  cold  Blood,  or  f^H^l^ 

elfc      *     * 


<ttp6n  tbe^M  ^'or  oat  ^of.  oortaih  ifnAirj.'faUiog  idtoijbe.  Water,;  and  diat 

Metamoi^hiiiBl  iiito/aiBi£d<;i;:or  lelfeffrant'a^-kSnd'Of  iSeA^SI^       adhering 

to  old  Pkribnand  ^ShipAotisms^  caU«sd  r£fo»)ft#  Aui/iftt^  :  But  ib  truck 

^hefe  SheUb  takltatn  Jc.TeikcooyS\Aiitniai.o6«i<dir«^  %Cde9»  as  die  O^^f, 

docile,  Md'M^l^oi'Ythqmiitim^  h^  the  €0^,  4ttid  thb  Afiir 

cnufc  of  tiM  DMi-kilid^  i|ndbotli.!CMiar(^uri' cht  TxuctLof  which  is  endear 

Iby  t^lfkisttMiijr  ^'  l^eiT  fib^  &raiigibr  &ntnfiafi».  luid  by  dieir  laying 

Eggs  and  ibinetimes  breeding  among  us.  • :  > 

\      '  TheaACmva/rrisrthe  Aavftr,  i^  Jtesx^jW^  XSnar  ddCtribed  by  Mr.  ii^. 

.It  18  fit()imtti]F  tah«  i)i  Njets. pktad.iiiidec. Water  iipoa  .the  Coafts  of  Ihr^ 

inandy  (moft  plendfuljy  at  the  Mouth  of  the  Sein)  LAfigutidck  aod  jPro- 

vence ;  and  I  am  confident,  I  have  feen  it  upon  the  Laguna  of  Venice^  at 

.    theMoutte  tif  the2r€Mta»  JM^^  tmd  thfPtf;    A  Dft«i  vcTy  laoeamo  this 

::  (tf  g^t  d»  iaoAeO  I  aUbihur  ugon  the  il£inr  il6r/flMgrt.  aod  the  lAt  dotr- 

"^^^  \    lt«  I  had«>:fwner  Jech fctGaTog tit dfrMafeuad Feawk jgMtor^^  which 

A?.]L^^.Dn  i2^^^B^  MrSoasgrr  tome.    Theie 

^  '<4x«i    H  ^  partkubr  cDefctipticai6f  tfe  Cod^  i*^arMr.r4^fitfac(pii^'slQn^  aoioi^ 

^  ScM^DmiSj  to  whicfc^  this  Bind  bckiDg^  ateUot  JD»  tfte<£lfv¥r/  or  Dti^ein^ 

M.  QrMmdnge*s  D^riptisD  lAsA  iqnhidcteat .reading.to.be  Yeiy  Cuthfol : 

iBut  aoii^UllKidiog  wiM:;hk  ioith  oi^^^&Debiiitjr  dFiit}\Peet^  un&  for 

^Valktng  i)fl  I«and,  I  foclnbt  but  €hat(it  iMf  nsocckJasivviiU.iistheieft  of  ib 

kind*  all  ichtch  bare  bat  flsoct  and  iwdakeiiidgaLin.Pfoportion  to  the  faiift  of 

►^  c"  w     their  Bodies,  and  thofc  alfo  fituate  very  backwards.  -.  ^  .  ;; ,  . 

WhAtlbi.faithof  JtheLSoisdnvdsAiiflrc^^  tttelWiaeB^  and  Short- 

nefs  of  their  Feathers,  is  common  to  many  Sea-fowl,  viz.  the  TridaSyU  and 
Jlftfr^/V^hibb  yetby  tbeNimblfe  fwiltly  and 

Why  thef  idf  the  Giumfa  oC  2b»irf  flumld  ^aUow  «hia£ftd  «(>  be  eaten  in 
jLmt^  al»d  apCKi^ocher  Faftiiig-Davst  mom  ahan  etiiols  :iif  this  Kinc^  but 
t^j?6&A\\f.  the  SridaffyU,  I  &e  ito  fieaian  9  .the  Fkfti  (if  theft  hft,  which  five 
only  or  chiefly  by  Preying  upon  Fifh,  properly,  fo  called,  tafting  fhDnger  of 
FUh  thati  -the  Duok4cmd,  which  all  fesd,  Ip^fady  at  leaft,  afnn  SbeH-fift  (as 
M4  Gtainiitfp  found  the jMBirrof^  idfotofdo^  and  have,  a  ^cate  and  well* 
rafted  Ftefli. 

I  obferve  in  this  Bird»  and  in  ibnie  tethers  of  die  Sda^Dudes  that  as 
4iiuch  liader  Watec,  that  they  want  that. Vjeffiy,  or  AmpuUay  ficaaced  m  the 
very  Angle  of  the  DivaticaQdii  of  iSat  Wind^Pipe,  which^fbr  want  df  a  better 
^md  fitter.  Na0ie,  we  sat  vattt  to  call  the  i[.tf^f{0/i&  of  the  Trodbetf.  We 
may  very  probably  from  hence  concludifi^  that  the  Latyrimth  doth  not 
'  *  \  \  ferve  them  for  a  Rcfervatory  of  Air,  to  enable  them  to  continue  the  longer 
under  Water^  as  I  fodmranos  (Set^fhirod,.  but -for  the  intending  and  mo- 
.  duJ^tiog  of  the  VoiGe,  feeing  to  tjte  PMi/b^DMck  the  Feiaale^  want  it:  Bat  I 
am  fomevsrhat  to  feekaboDt  the  Ufeof  t^  VefleL  I  ebfenred  it  in  the 
Mergus  Grratus  longirojler  major  or  the  Dun-Diver^  and  that  very  large,  and 

extended 


{  »4.s  > 

reafoQ  ca  judge  tjiat  Hird  to  be  the  Feinale  (£  ^i^.'ill^rj^r  ;  &v  I  due 
not  be  cofifident  tliat  it  isihe  Fqpiale  becaufe  9^1!^  Lalyrinth.      ^  /    , 

LXXXVI.  In  the  Hoiifcs  built  for  this  Ufe  thffc  isa  lQng£aCran»,  a  b.  on  J^^^^mr 
each  fide  of  which  are  fourteen  Ovens  (fome  places  have  mone,  foipc^  kisuj  wSSSftS 
The  bottom?  and  fides  of  thefe  Oveiis  which  ar<}  oa  the  .GrouiK}»  «re^aU  made  ^^^^* 
of  Sunrdricd  Brick^  upon  whix:h  they  put  Mattel  and  on  the  ^tt^  jSggf ,  .  i^jpj.9zs ' 

The  top  of  tbefc  Ovens  are  fjat,  ^i>d  covered  with.  Sticks,^  except tw^  long  Fig.i^y 
^oces  which  ace  made  of  Sun-^ried  Bricks  >^  and.v^  the  He^th^  in  wJbich  the 
rires  are  made,  to  beat  the  Egg^  ly^^g. under  them-  in  the  Jqwer  Ovens. 

Above  thefe  lower  Ovens  are  fo  jmany  other^  naade  of  Sun-dned>  Bricks, 
and  Arched  at  the  top  :  Where  alfo  these  aref(>nao  HqIci^  wiuc^^are  ftopp'^ 
with.  Tow,  &£•  or  leu  open,  as' they  pleaie,  to  govern  the  Hieat^in  tlfe  Owns 
below.    The  upper  Ovens  are  made-after  this  manner.  .. 

a.  The  Mouth  of  the  Oven,  ope/ijqg.  upon^the^long  £(^rai|G€i  ^ve ;  oaen^  Fig.i^Zit 
tion'dy  b.  and  c.  Entrances  into  the  Ovens  adjoining,  d^  e.  two  Hearths  three 
or  foup  Inches. cleep>^  in  whicb  thqy  make  the;  Fire,  -  to  heat  this  and  the  Oven 
below.    The  depiSh  of  the  lower  Oven  is  about  two  Fqot  anda^iiaU  Mnglffi^ 
the  Second  above  four. 

They  begin  iii  the  midft  oljanuarj  to  hc^t  the  Ovensr;  fpciidipg,cyfifj| .  . 
Morning    100  Kiniars  or   100   Pound  We|g|it   of  Camels^   Q^  9f  ^ufn      :  - 
/aIo*%  Bung^  and  the  like  Proportion  ^t  Nig^t*  tijl  the  mjdft  of  February^  abcMt 
wbicb^time  the  Ovens  are  fbhot,  that  one  cannot,  welt  endure  to  lay  hif>  ' 
Hand  upon  the  Walls, 

After,  this,  t)aey  put  the  Eggf  into  the  Ovens,  to  hatch.  t|^Q  Qhickensi. 
which  they  continue  fuccefllvely  till  tbp  end  of  Mfgt*^ 

The  Eggs  are  firft  put  uponMatts^  in  the  lower  Ov^s»  which  are  upon 
the  Ground,  fevea.or  e^t  thpuiand  £gg$  in  Nufnber  %  and  l^d  only  dofible 
boe  upon  another.. 

In;  the  Ovens  above  thefe  lowei?,^  the  Fire  i$  made  in  the  long;  01?  littla^ 
Channels^,  from  whence  the  Heat  is  convqy^d  into  the  lower  Ovens  before- 
i^entioned*  TheEggs  which  are  directly  undfr  thefe  Hearths,,  he^p^ebleone 
lipon^another  ^  the.reft,  as  wasf^id,,  only. double. 

At  Night  when  t^ey  new^niake  their  Fires  in  the  Hjearths,  ajbove-mencion*' 
ed,  they  then  remove  the  Eggs  that  were  direftly  undermoft  (lying-  tbre^ 
one  upon  another)  in  the  place  of  thofe  which  lay  on  the  fides,  only  dou- 
]^\e,  ^  and  thefe  being  now  removed^  they  lie  treble  under  the  Hearrii,  be- 
caufe the  Heat  is  greater  (here,  than  on  the  fides* 

Thefe  Eggs  GOAtioue  in  thelowec  Oven3  fourteen  Days  and  Nights :  After-       . 
wards  they  remove  them  into  the  upper  Ovens  5  which  are  juft  over  the  ',  " 

JoweCf     InihcfetCthei^beii^iwyr  QonaereFire  u^}  they  t^ 
£c>ur  times  every  t^nty-four  Hoursw  T  .    '  *    t 

'   The  21/  or  lid  Day  the  Chickens  are  hatched  ;  which  the  firft  Day  eat  » 

not  >  the  fccond,  they  are  fetched  away  by  Women,  who  give  themConi,  6?^. 

The 


(  8S6  ) 

TheMifter  of  the  Ovens  brii  a  third  Part  oF  the  Ett^ibr  his  Coft  and 
Pains  I  out  of  which,  he  is  to  make  iwh  good  unto  die  t>woen  rwho  have 
two  thiids  in  Cluckens  for  their  Eggs)  if  any  happen  to  be  ipoiled  or 
inifcany. 

The  Fire  in  the  upper  Ovehs»  when  the  Eggs  are  ph^ed  in  the  lower,  b 
thus  proportioned : 

The  nrft  Day  the  greateft  Firti  the  lecond  lefi  than  the  firft,  the  fourth 
more  than  the  third,  the  fifth  lefi,  the  iizth  more  than  the  fifth,  the  fe- 
vcnth  lefi,  the  eighth  more,  the  ninth  wtdiout  Fire,  the  tenth  a  h'tde  Fire 
in  the  Morning,  the  eleventh  they  (hut  all  the  Holes  with  Flax,  &c.  making 
no  more  Fire ;  for  if  they  fliould,  the  Eggs  would  break. 

They  take  Care,  that  the  Eggs  be  no  hotter  duui  the  Eye  of  aMaa9  when 
they  are  laid  upon  it,  can  well  endure. 

When  the  Chickens  are  hatched,  they  put  them  into  the  lower  Ovens,  which 
were  covered  with  Mats.  Under  the  Mats  is  Bran  to  dry  the  Chidcen  *,  and 
upon  the  Mats  Straw,  foe  die  Chidcen  to  ftand  upon. 

9i  irw./      LXXXVII.  Ants  arc  the  principal  Food  of  veryyoung  PartriJ^es  and  Pbuh 
tld^'i,  jEm/i,  both  wild  and  tam'd,  for  k^eaXWeeks:  And  a  chief  Reafbn,  why  many 
M,  ^r  find  it  fo  nice  a  thing  to  breed  up  the  (aid  Birds,  is,that  either  they  ^ve  them 
^*  ^*  too  Iparingty  of  thb  Food,  or  let  them  fiift  too  kuig ;  not  knowing,  diat 
..•j.^4»s.  JJ3  foon  „  »tis  Day-light,  they  will  feek  it  for  their  Brcakfaft,  and  if  they 
want  it,  will  in  a  few  Hours  be  faint  and  weak,   and  fome  grow  fo  Ciull 
for  want  of  that  Supply  of  Nouriflimenc;  that  it  is  no  eaiy  matter  to  re- 
cover them.    But  afterwards,  when  they  are  grown  bigger,  if  by  ill  orderiog 
of  thofe  that  flioukl  keep  them  fweet,  and  often  fliift  their  Water,  or  by  iH 
Diet,  or  mufty  Com,  &r.  they  become  fick,  then  Ants  ^mSX  ix)t  always 
recover  them,  tho*  you  give  them  never  fo  many ;  and  I  have  been  focxxd 
to  msdce  ufe  of  cdier  Inleds  to  cure  them,  as  MUkpedes  and  Earwfs ; 
either  of  whkih  will  do  good  ;  but  both  together  better,  ^ven  in  a  gpod 
Quantity,  and  at  leaft  two  pr  three  times  a  Day.    But  then  thofe  other 
things  muft  be  obferved  too,  of  keeping  their  Houfe  clean,  and  giving 
them  fweet  Com  and  fliifdng  tfadr  Water  twice  a  Day,  keeping  them  widiia 
till  die  Dew  be  ftom  the  Ground,  letdng  them  balk  in  the  &ikI,  pardy  in 
the  Sun,  the  Place  being  a  little  Ihaded,  and  putting  them  up  in  a  warm 
Houfe  before  Sun-fet. 

9imSkm  LXXXVUI.  I.  It  is  moft  certain  that  SwaUows  fink  themfdvcs  towards 
^iSL'in  Autumn  into  Lakes,  no  otherwife  than  Fr0g5  \  and  many  have  aflured  me 
^TiA  6f  it,  who  have  fcen  them  drawn  up  with  a  Net,  together  with  Fillies,  and 
feii  «.  19?  put  to  the  Fire,  and  thereby  revived. 

%^i  ^'  ^  ^^^  ftequendy  heard  Fifliermen  afiirm,  that  they  have  here,  about 
HcfdA^A  Dantzick^  often  filhed  them  out  of  the  Lakes  in  the  Winter,  but  I  never  have 
^^♦'*      fccnkmyfclf.  —  - 
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LXXXIX.  ^thtOriigometray  or  Rail,  is  a  fort  of  Fowl  very  numerous^^^aJi.*/ 
m  ail  Parts  of  Irthnd  in  its  Seafon  \  but  tliac's  but  fhort,  and  lads  not  above  moi^z,n. 
three  or  four  Months  in  the  Summer  ^  during  all  the  remaining  Parts  of  th&«34  ^747* 
Vear,  it  lies  buried  in  the  Ground.  . 

XC.  Thit  fort  of  Bird   mentioned  by  Dr.  Plot  to  be  often  heard  in7»*wood- 
B^<wrf->?w*'Park,  (from  the  Noifc  it  makes,  commonly  caird  the^W-fr^f*-"2;|^^;;j*^ 
er,)  b  perhaps  the  lefler  fort  of  Picus  Martius  Varius':  For  fmce  the  Pub-  17«.^I04^ 
liS^mgof  Mr.  fTilhugbiy^s  Ornithology^  I  haveobferved  that  Bird  fitting  on 
the  top  of  an  Oaken  Tree,  making  with  her  Bill  fuch  a  Cracking  or  Snap- 
ping Noife,  as  we  heard  a  long  way  off  5  the    feveral  Snaps  or  Cracks 
fiicceeding    one    another    with    that    extraordinary    Swiftnefs,    that    we 
could   not    but    wonder  at  it.     But  how  (he  made   the  Noife,  whether 
by  the  nimble  Agitation  of  her  Bill  too  and  fro  in  a  Rift  of  the  Bough,  or 
by  the  fwift  Striking  of  the  Mandibles  one  againft  another,  as  the  Stork 
doth,  I  could    not  clearly  difccm :    ut   an    intelligent   Gentleman,    who 
was  very  diligent  in  obferving  the  fame  Bird,  faid  it  was  the  former  way. 

XCI.  I  faw  one  or  two  little  Birds  which  I  hear  are  commonly  called  the  TO*ffiikT.u, 
Silk  Tail  by  the  Germans,  (hot  at  Tork  the  End  of  January  1680.  It  is  a  ve-  ^i^\^:^^, 
ry  beautiful  little-Bird,  almoft  of  the  Size  of  a  Black-bird  ;  at  the  Extremities  f-  "i*- 
of  the  Wings  it  has  four  or  five  fmall,  naked,  horny  Points,  of  a  Saflfron- 
Colour,  not  covered  with  Feathers,  and  the  Extremity  and  Side  of  the  Tail  is 
of  the  Colour  of  Citron-Bark,  the  reft  of  it  is  moftly  of  the  Colour  of  the  Lanii. 

But  I  have  view'd  the  Bill  of  this  kind  of  Bird  at  Mr.  Charlt&n's^  and  find 
it  to  want  the  Notches  in  the  upper  part  of  the  Bill  proper  to  the  luinius- 
Kindj  it  muft  therefore  be  put  among  xhe  Jaws. 
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XCII.  I .  I  have  fent  you  the  curioufly  contrived  Neft  of  a  Humming  Bird,  ^  ^^ 
fo  called  from  the  humming  Noife  it  maketh  whilft  it  flies.  *Tis  an  exceed-  Af  Jfe-.  j<>'. 
ing  little  Bird,  and  only  feen  in  Summer,  and  moftly  in  Gardens,  ^f^^T^^M%. 
from  Flower  to  Flower,  fucking  Honey  out  of  the  Flowers  as  ar  Bee  doth  ; 
as  it  flieth,  not  lighting  on  the  Flower,  but  hovering  over  it,  fucking  with 
its  long  Bill  a  fweet  Subftancc.  There  are  in  the  Ne(t  two  of  that  Bird^s  Eggs  5 
whether  they  ufe  to  have  more  at  once  I  know  not. 

2.  Thefc  Eggs  were  fo  fmall,  that  being  wcigh'd  by  me,  the  one  weighed  i?^  ji^.oi- 
but  about  6ve  Grains,  the  other,  three  and  a  half:  And  the  whole  Neft  weighed  «^*>««»  '*• 
no  more  than  twenty-four  Grains. 

3.  There  is  in  moft  parts  of  America^  a  Bird  called  by  the  Englijb  the  Hum-  jst;  JMr.Hi. 
ming'Bini^  by  the  Spaniards^  Tamincius.  He  isofamoft  excellent  (hininggreen  2^' 760. 
Colour,  and  very  refplendcnt  j  the  Colour  doth  fomething  relemble  fome  of  «.k»./'.8is» 
our  Englifo  Drake's  Heads.    It  doth  inhabit  in  fbme  of  the  colder  Parts  of 
America^    as  well  as  in  the  hotter.     It  is  the  leaft  of  all  Birds  that  I  have 

ieen  there  or  in  England  ;  her  Leg  and  Foot  together  is  but  half  an  Inch,  .the 
ether  Farts  anfwerabk  ;  the  Trunk  of  her  Body  not  an  Inch#  I  did  weigh 
one  in  thofe  Parts  as  foon  as  ever  it  was  killed,  whofe  weight  was  the  loth 
j)art  of  an  Ounce  Avoirdupois,  which  I  take  to  be  about  the  Weight  of  a  coined 
Vol.  IL  R  r  r  r  r  Six- 
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Sixpence :  And  I  have  weighed  here  in  England,  a  Tit-Moufi^,  (which  I  tak^  to 
"  .7^b«  the  leaft  Bird  here)  and  ft  weighed  ibove  two  Shillftigs,  and  fomc  hatf  a 
.  "  Crown.    I  ftw  one  of  their  Nefts  made  of  Cotton-Wool,  in  fifrm  and  bigficfi 
of  the  Thumb  of  a  Man's  Glove,  with  the  taper  End  fetdownwards,  wherein 
were  two  Eggs  of  the  bignefs  of  a  Pea,  of  atr  oval  form.  Theyfccd  by  thnsfting 
.     .  ,r.tlieir  Bill  and  Tongue  into  the  Bloffoms  of  Trees,  and  fcfuck  the  fwecr  Juice 
.  ot:  Honey  from  them  ;  and  when  he  fucks^  hefnsnor,  butbears'Up  his  Body 
with  a  hovering  Motion  of  ^lis  Wings  5  bqt  for  the  Relation  that  be  is  a  ca- 
rious Singing  Bird,  I  think  it  umrue.     An  Indian  Soggamere  i^  nor  in  his  foil 
Pomp  and  Bravery  without  one  of  thefe  Birds  in  his  Ear  for  a  Pendjam.     He 
is  called  the  Bum- Bird  ox  HimmiKg  Bird  \  becaufe  fome  fay,  her  makes  a  Nuie 
like  a  Spinning- Wheel  when  he  flic£  :  But}  have  been  coaiiy  times  very  near 
them,  both  \¥hcn  they  hovered,  and  when  they  did  fiy,  and  I' never  heard 
any  Noife)  belidcs,  their  Body  and  Wings  are  too  fmall  10  ftrike  Air  enough 
to  giake  any  Noife.     But  of  this  I  fhall  not  be  pofitive,  becauie  fome  Anchors 
^re  oppoHte  to  me.  It  is  a  iblicary  Bird  1^  I  never  faw  but^two  at  a  ijinie  toge* 
ther,  viz.  the  Male  and  Female  ;  they  being  eafiiy  knows  when  together, 
the  Male  being  Ibmewat  bigger  than  the  Female. 

If  one  take  a  Small  Bird's  Wing,  and  ftand  four  or  fivt'Yardsfrom  a  Candle 
(when  dark)  and  open  the  Wing,  and  look  thi-o' it  at  the  Candle,he  mayfee  a 
•     mo<t  elegant  Colour  ofRcd  and  Green,  which  Green  doth  foniething  rcfcmble 
the  Colout  of  this  Bird, 
By  2)r.Nei).      4.  Perhaps  the  Tatnincius  does  not  feed  on  any  Juice  he  fucks  off,  or  out  of 
J'17ir*°^'  Flowers,  but  rather  (like  many  other  Birds)  on  fmall  Infeft?,  fome  whereof 
lie  in  the  bottom  of  moft  Flowers ;  andfor  which  this  Bird  hath'  a  Bill,  where- 
as a  Bird  that  lucks  hath  z  Syphon  ov  hoDow  Probe. 

ohje9^m}^  XCIIL  Xherc  is  a  very  great  variety  of  Species  in  the  Parrohkind^  whether 
rLp/ipII  wc  conGder  the  Country,  Siec  or  Colour.  J^bnfi&n  fays,  the  Curious  have  ob- 
iSI!S'wli.  fcrved  above  an  hundred  forts  of  them.  The  fmh  Species  of  Psroqu&iSj  by 
ler,  ff.'iai/  MoTgravtus^  comts  very  near  our  Subjc^h 

^Hiftclyof  ^^^  ^^^^  '^  between  a  Sparrow  and  a  ELatk  bird^  with  a  fliort  Neck,  black. 
^rafti.  £yes,  a  crooked  fcarlec  Bill,  greyifh  Legs  and  T^^tt^  with  Toes  two  before 
and  two  behind,  like  the  Parrot  \  yet  he  never  ftands  on  one  Foot  to  cat 
with  the  other,  as  Parrots  <k).  When  be  ftands  flill  on  the  Perch,  his  Breaft 
and  Belly  fhew  of  a  curious  light  green,  his  Back,  and  the  Feathers  of  iiis 
Wings  are  fomewhat  darker  ;  on  his  Pinions  are  fome  Ihort  -blue  Feathers^ 
.  as  likewiie  a  preuy  many  on  his  Rump.  His  Bill  is  encompafled  up  to  the 
Eyes  with  a  broad  beautiful  fcarlet  Circle,  reaching  alfo  down  to  his  Throat  : 
This  Pkce  in  the  Hen  is  of  a  paler  Orange-Colour,  wherein  is  the  only  obfin*- 
vable  Difference.  The  Feathers  of  the  Tail  (which  in  all  fmail  Para^ts  is 
no  bnger  than  the  Wings)  are  not  to  be  feen  but  when  htfiuUers  ox^eads: 
it.  Thejr  are  about  two  Inches  long^  near  the  Quill,  <^  a  Limon^Cofeor,  efi« 
dining  to  »  Green ;  next  a  Scarier  for  a  pretty  Breadch ;  then  a  narrow 
Thread  of  Green  on  (bme  of  them,  after  chat  a.  Black,  s  and.  laft  of  ali  ead- 
JQg  in  a  light  Grero.  HiViBg 
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Ktvtng  opened  the  fh^ras^  «nd  Mdmen  (if  I  may  fc  cdl  them,)  bt 
bk>wing  into  the  Jffira  Arteri^^  ^  large  Cavity  or  Bladder  was  raifed  up  all 
along  the  Ahdmett  to  the  Edges  of  the  Os  Ifibiony  and  fafben'd  co  the  Gizzard, 
containing  tn  it  all  thc<?itf  j  and  Ghzardy  but  excluding  the  Heart  and  Liver. 
A  Conformation  like  this  is  obferved  in  all  Birds,  and  peculiar  to  them,  and 
mentioned  by  M.  PerauUj  the  Air  received  by  the  Lungs  refrefhing  and  car-  Mfrj».  4t^ 
Tying  off  the  noxious  Steams  from  the  Entrails,  is  not  confined,  as  in  Mcn,^^"^*-^ 
tad  ^adrupeds  to  the  thorax  only  by  a  Mediafiinttm. 

The  Afperia  Arteria  differs  from  that  of  moft  other  Animals,  having  not 
only  a  Larynx  at  the  top  thereof,  as  is  ufual,  but  another  alfo  at  its  Entrance 
into  the  Breaft,  where  it  is  divided,  and  branches  it  fclf  into  two.  From.:, 
this  Scru6turc,  as  I  have  been  told,  common  to  all  Parrois^  poflibly  it  may 
be  that  they  pan  fo  readily  imitate  human  Voices  ;  biit  this  Creature  we 
Drffeftcd,  never  attempts  an  Imitation  of  Words,  making  only  a  IhriH 
chirping  Noii^,  doubling  the  Tone,  or  making  it  eieht  Notes  lower,  as  a  ftopt 
Organ-Pipe  is  an  Eighth  to  the  fame  Open.  This  lower  Laryns  may  affift 
the  weak  Fabrick  of  fo  fmaH  a  Creature  as  a  Parrot^  to  counteifeit  io  Bafs 
a  Voice  as  a  Man's ;  it  being  obferved  by  fome  ingenious  Perfons,  that 
Parrots  are  Ventriloqui  \  and  that  it  may  be  Queried,  whether  all  Ven- 
triioquous  Cheats  may  not  by  Nature  be  framed  for  fuch  an  Impo- 
fture. 

The  Heart  in  Proportion  to  the  Animal,  was  large,  and  Ae  Liver 
final!. 

The  Tongue  was  broad  and  thick,  at  the  End  fomewhat  like  a  Man's  : 
whence  a  Parrot  has  its  Name  ay^jwTroj'AwTloj ;  The  Extremity  of  it  was 
armed  with  a  Horny  Cover. 

It  has,  bcfides  the  Gizzard,  two  Cra^Vi^Sy  the  uppermoft  Craw  being  only  a 
Receptacle  or  Sack  for  the  Food  (which  is  Canary-Seed)  to  be  again  commit- 
ted to  the  Mouth  of  this  Bird,  where  it  is  again  chewed,  having  before  been 
only  hufked  ;  this  Animal  ruminating  as  fome  Quadrupeds  do  ;  and  I  have 
obferved  this  Bird,  when  upon  the  Perch,  not  only  bring  its  Food  again  up  ,\\ . 
into  its  Mouth,  and  there  chew  it,  but  when  the  Cock  and  H^  fit  together  J";.;: 

on  the  Perch,  he  will  put  out  of  his  into  the  Hen's  Mouth.    Thfcrr  manned  r *  •• 

of  chewing  is  thus,  the  under  Bill  being  much  (hortcr,  fcuts*  within  the  */'.•"- 
upper,  or  againft  the  Roof  of  the  Mouth,  which  is  fitted  with'fcveral  Mws 
of  very  fmall  and  fcarce  to  be  fcen  Crofs-bars,  as  the  Mouths  of  Horfo^- 
Dogs,  and  fome  other  Animals  are  j  thefe  Bars  are  not  foft,  but  horny,  2ft 
being  part  of  the  upper  Bill,  fo  that  the  Bird  by  carrying  the  Edge  bf'thi? 
under  Bill  and  End  of  the  Tongue  againft  the  Ridges  in  the  uj^per,  breaks 
and  reduces  to  a  Pap  the  Seeds  that  have  been  firfl  moiftene.din  t*ie^Cra^7 
to-  expedite  which  Aftion,  the  upper  Bill  is  joined  juft  feefow  theEycs;* 
The  Food  being  thus  macerated,  is  by!  the  Quia  agaiti  comfri?tted  to  thc^ 
fecond  Crawj  but  before  its  Entrance  into  it,  k  paffcs^y  an  abur^yifnc^^-dP 
fmaJI-Ghhds,  j>Jaceiiinii)atpart  of  the  G^/<7,  that  the  "Fobdnnuy  l^\icttte^oup 
of  them  in  its  Faffage  a  Juice-,  of  what  NecelTity  in'Crgeftion  mafte*etti> 

R  r  r  r  r  2  ^     *  '-^  ^drfctfr 
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paired.  From  hence  the  Food  palTes  into  the  Gizzard,  or  proper  Ventricle; 
fmall  in  Comparifon  of  the  Ingluvies  or  Crop;  whcre^  by  feveral  Scones 
ptckt  out  of  the  Sand  given  it,  by  the  Motion  of  the  Gizzard,  it  is  oom- 
mtnuted,  and  thence  tranfmitted  to  the  loteftines,  on  the  Sides  of  which, 
within  a  fmall  Diftance  is  placed  the  Pancreas. 

litu^*nbi      ^'  ^^^  ^fpera  Arteria  \  h.  that  part  which  forms,  as  it  were,  another  Zi»- 

Fig^u!     rynx  \  c.  Part  of  the  Gula ;  d,  the  upper  Crav;  \  e.  the  Heart  •,  ff.  the  Vaup 

J.,  exillares  j  gg.  the  Jugulars  -,  b.  a  fmall  Gland  on  one  of  them  j  i/.  the  two  -A- 

/'/ff.240.  ^-^1^^  ^f  jj^g  fj^^^^ .  ^ ^  ^j^g  i^^^^  .  i^  j.jjg  Gizzard. 

fiJP-241.      ^'  '^^^  Trachea 'j  bb.  the  Larynx  ;  by  which  Parrots  arc  rcndred  Ventri- 

'  lo^t\  cc,  the  two  Branches  of  the  Trachea. 
Fig.242.      a.  a.  The  Cornua  of  the  Os  Hyoides ;  b.  b.  the  two  Mufcles  of  the  larynx ; 

<.  the  Fiflure,  or  Glottis  \  d.  the  Trachea  5  e.  the  Tongue  -,  /.  the  Hocny  End 

thereof. 
-^^,f-243-      a.  a.  Tht  Tejies-y  b,  b.  tht  Deferentia  \  r.  f.  the  Kidneys ;  d.d.  the  Ureters. 
F/g-.244.      a.  The  Upper  Part  of  the  Gula ;  b,  the  firft  or  upper  Craw ;  c.  that  Part  of 

the  Gula^  whofe  Infide  is  Glandulous  -,  d.  the  lower  Craw  ;  f.  the  Gizzard,  or 

the  Ventricle ;  /.  the  firft  Intejline  ;  g.g.  the  Pancreas. 

« 
F''g'H5'      a.  The  upper  Bill ;  b.  the  Infidc  of  it ;  d.  d.  the  upper  Jaw ;  c.  the  Plact 

where  the  upper  Bill   is  moveable ;  e.  A   Paflage  to  the   Noftrils  5  /  the 

lower  Bill  -,  g.  the  upper  Bill  in  another  Poilure,  to  fliew  the  fmall  Ridges 

therein. 

XIV.  The  OJiridge  is  efteemed  theMargeft  and  talleft  of  winged  or  fca- 
thered  Fowl,  as  being  fometimcs  eight  Foot  high:  Which  Bulk,  if  wc  com- 
pare with  the  Tominejo^  or  Hum-Bird^  weighing  about  twelve  Grains,  we  may 
readily  difccrn  witliin  what  Compafs  and  Latitude  the  Creadon  of  Birds  was 
ordained. 
^^tS^Dit'      ^^^  whole  Foot  of  this  Bird,  a  Cakaneo  ad  exlremum  Digitum^  is  thiee 
Je3i<^nrfsH  quarters  of  a  Yard  ;  upon  which  he  fits  when  he  refts  himfelf :  But  the  Foot,. 
Sf"Si^  properly  fo  called,  or  longeft  Claw,  is  only  a  quarter,  the  Itffer  Claw  one 
Browa,  J'^.  eighth  and  half  a  Nail.     The  Nail  upon  the  longeft  Claw  is  a  NaiJ  Jong: 
H7.*^^^  Aboye  which  ftand  one  above  another  Cxty- three  large  Scales,  reaching  up 
abng  his  Foot  before,  or  before  thofe  Bones  which  anlwer  to  the  A&Marfus^ 
The  leflerClaw  hath  no  Nail,  and  only  eight  or  nine  Scales  one  abave  ano-; 
tbcr,  which  reach  no  higher  than  the  Claw  it  felf.     The  Grain,  of  the  Foot 
i^,  like  the  Grain  of  the  Skin  of  an  Elephant^  but  not  fo  very  hard,,  and  is. 
movieabie^  and  gives  way  upon  PrefTure  like  the  Foot  of  a  Camel -^  theie  be- 
ii)g  Fat  under  it,  whereby  he  treads  foft,.  aad  without  Noiie :  But  higher 
•  than  the  two  Claws  the  Skin  looks  Scaly.     Every  finall  Scale  coaftituting  aa 
kreguJar  P^/iittg'/^,  Quadrangles  and  fometimes  Hexangle. 

From  the  Heel  to  the  Knee,  or  that  Part  of  the  Leg  which,  anfirecs  to 
iheTif^ia  in  Man,  it  is  five  eighths  9f  a  Yard  \.  tha  Tbigk  above  a  quartcc^ 
and  very  thick. 

Upon 
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Upon  the  Bread  there  is  a  hard  callous  dark  Suhftance^  of  an  oval  Figure, 
a  Nail  arid  a  half  iii  Length,  Tike  to  that  ofzCamel^  upon  which  he  refts 
himfelf  when  he  fits,  with  his  Head  upright  ^.and  in  that  Pofture  I  think 
he  fleeps,  for  we  could  never  fee  him  in  any  other.  His  Wing  is  too  little 
to  cover  all  his  Neck.  There  is  alfo  a  callous  Pare  upon  the  Os  Pubis^  longer 
than  the  former-mentioned,  but  narrow ;  upon  which,  together  with  the 
callous  Part  upon  his  Breaft,  he  refts  himfelf.  The  Length  of  his  Body  from 
the  lower  Part  of  the  Neck  to  the  End  of  the  Rump,  is  one  Yard ;  the  long- 
cft  Bone  in  his  Wing  is  three  eighths  of  a  Yard,  and  his  Neck  a  Yard,  not 
mealuring  the  Head  with  it. 

The  top  of  the  Head  is  flat,  in  length  three  eighths  of  a  Yard,  meafuring 
from  behind  the  Head  to  the  End  of  the  Bill.  It  feems  to  be  Jiairy  rather 
than  covered  with  Feathers  -,  but  the  Neck  hath  beautiful  white  Feathers,  con- 
trary to  what  fame  affirm.  On  the  top  of  his  Head  there  is  a  flat  oval 
Place,  a  Nail  in  length,  which  is  all  callous,  and  without  any  Hair,  or 
Feathers,  like  the  callous  Part  of  his  Breaft,  but  not  fo  thick,  to  prcferve 
.  the  Brain  from  the  Serenes  that  fall  in  hot  Countries,  and  other  Injuries  of 
the  Air,  cfpecially  in  the  Night,  and  the  more  confidcrably,  if  he  fleeps 
with  his  Head  upright,  and  not  under  his  Wing. 

The  Gula  is  very  large,    as  well  as  long,    but  largeft  at  the  top  near 
the  Head :  where  it  is  a  Nail  and  a  half  broad.     The  Os  Hyaides  flxctcheth' 
its  felf  down  to  each  fide  of  the  Neck,  the  length  of  one  Eighth  of  a  Yard, 
and  half  a  Nail. 

Befides  the  many  Mufcles  in  the  Neck,  for  the  Motion  of  the  numerous 
Vertebra  and  the  Head,  there  are  two  moft  elegant  Mufcles,  which  come 
from  within  the  tbdrax^  arifing  within  the  Cheft  about  the  fecond  Rib,  which 
infert  thcmfelves  on  each  fide  of  thtJJpera  Arteria  ;  thefe  I  may  name  D/* 
restores  Jfpera  Arteria.  At  the  firft  dividing  of  the  AJpera  Arteria^  or  its 
Divarication  on  every  fide  of  the  Lungs,  there  is  a  Ring  bigger  and  ftronger 
than  any  other  Ring  of  the  Wind-Pipe.  There  are  divers  Glandules  in  the- 
Neck  near  the  Guhy  thefe  are  of  a  pale  Colour  like  Aflies;  but  there  arc 
two  moft  beautiful  Glandules  fticking  to  the  Carotidal  Arteries^  as  they  come 
out  of  the  Breaft,  one  on  each  fide  \  thefe  are  bluifli. 

The  Peritonaum  doubles  and  encompafles  the  Stomach  loofely.  He  hath 
levcn  Ribs,  and  the  Intercofial  Mufcles  are  broad,  plain,  and  beautiful.  He 
had  no  Prominent  Breaft-Bone,  like  other  Fowls,  nor  a  narrow  Cheft  like 
many  ^uadrupeds^  but  a  broad  Breaft,  and  a  large  firm  Sternon^,  of  the  fliape 
of  a  Shield,  broader  than  the  Sternon  of  a  Man  y  and  indeed  when  he  puts 
down  his  Head»  and  bends  his  Neck  round  to  conie  in  at  a  Door,  his  Breafti 
is  {6  broad,  and  his  Tread  fo  different,  that  it  is  not  at  all  like  the  Entrance, 
of  a  Fowl,  but  wonderfully  like  that  of  a  Camd. ;  but  with  this  Advantage,, 
that  the  Ofbri^e  bearing  his.  Weight  upon  twa  Legs  only,  hiis  Entrance  is 
more  bold  and  graceful. 

The  Penis  was  about  an  Inch  long,  with  a  finall  Cartilaginous  Subfbnce  in, 
it,  the  Tl^ejies  lie  very  high,  near  the  Kidneys  and  Back-bone,,  and  were  very 
ibiall  and  (lender^  of  a  yellow  Colour. 

The: 
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TheEarferoand,  and  theOrifiw  inil'rcccive  one's  Fingpr;  the  Eye  is 
large  and  bluifli,  atid  aimoft  as  big  as  a  Man's. 

The  natural  Colours  of  the  Feather  of  this  Fowl  Wat  White,  Grey  aad 
Dun  i  the  Feathers  of  the  infide  of  the  Wings,  upon  the  Breaft,  and  BcHjr, 
and  Neclc,  were  White,  and  the  Feathers  in  the  Tail  alfo  White,  but  the 
reft  are  Greyifh,  or  of  a  Dun  Colour  ;  yet  it  is  a  moft  beautifuJ  Creature 
furcly  in  Barbary^  where  the  Heat  of  the  Country  crilps  and  curls  all  its 
Feathers. 

The  Rimula  of  the  Larynx  is  long,  and  the  Cartilages  about  it  ftrong, 
but  no  Epiglottis^  or  likenefs  to  a  Human  Larynx^  although  they  that  beanl 
its  Voice,  compare  it  to  the  crying  or  (hrieking  of  a  hoarfe  Child,  but  more 
mournful  and  difmal.  The  Lungs  are  of  fine  florid  Colours,  but  little  in 
Proportion  to  the  vaft  J/pera  Arteria ;  they  ftick  dofe  to  the  Back,  and  are 
perforated  like  other  Birds :  And  upon  blowing  into  the  Wind  Pipe  witha  Pair 
of  Bellows,  we  could  not  make  them  rife  or  fill.  The  Heart  had  two  Ven- 
tricles, about  the  bignefs  of  a  Man*s  Heart  ;  but  the  right  Ventricle  is  much 
thinner,  and  the  Valves  are  more  flefliy. 

There  are  two  Stomachs,  as  in  Granivorous  Fowls,  a  Crop  and  a  Gizzard ; 
but  the  Crop,  or  firft  Stomach,  differs  much  from  that  of  other  Fowls,  in 
that  it  is  not  placed  without  the  Breajly  but  within  the  Slernon  ;  in  that  it  is 
not  round,  but  longer,  like  a  Bag,  and  of  a  vaft  Bignefs,  lying  lengthwifc  in 
the  Body.  We  found  many  Glandules  in  the  Coats  of  diis  Stomach,  a  Row 
of  them  on  the  back  Part  of  it,  reaching  almoft  from  one  End  to  the  odier, 
about  a  Thoufand  of  them,  about  ten  m  Breadth,  and  an  Hundred  in  Length. 
Thefe  lie  between  the  Coats  of  the  Stomach,  and  every  particular  Glandule 
difchaiiges  it  felf  by  a  peculiar  Orifice,  thro*  the  inward  Coat  of  the  Stomach 
into  the  Cavity  thereof  We  found  fome  of  thefe  Glandules  round  and 
globular,  fome  oval,  and  fome  more  flat,  and  of  an  irregular  Figure  ;  thofc 
which  lie  higheft  are  roundeft  and  thickeft  •,  thofe  whkrh  lie  more  towards 
the  Bottom  of  the  Stomach,  or  where  it  unites  with  the  Gizzard,  arc  more 
broad  and  flat.  Thefe  bring  in  a  Juice  which  helps  to  digeft  that  various 
Nourifliment  which  the  Fowl  makes  ufe  of.  The  Gizzard  was  very  large,  the 
inner  Coat  did  not  adhere  fo  firmly  as  in  other  Fowls,  and  was  very  thick  and 
like  Flannel,  and  upon  our  firft  looking  into  the  Gizzard,  from  the  fiiil  Sto- 
mach, it  appeared  as  a  Piece  of  Flannel  or  Napkin,  which  the  OJlridge  had 
fwallowed,  and  fo  ftuck  there.  The  Paflfage  out  of  the  Gizzard  into  the 
fmall  Guts  is  very  ftreight. 

The  Guts  are  about  20  Yards  in  Length,  the  Cnallef  Guts  beginning  from 
the  Stomach  are  ten  Yards  long,  and  the  larger  Guts  down  from  thence  to 
the  Anus^  are  near  as  much.  At  the  Beginning  of  the  great  Guts  there  are 
fwo  Intejtina  decay  each  of  them  a  Yard  long  :  And  they  have  aScru^  or 
Spiral  Valve  within  them,  after  the  Manner  of  the  Cecum  of  a  Rabbit  i  this 
Scrue  in  both  in  the  Intefiina  winda  about  20  Turns.  The  Extremity  of  the 
Cacum  is  little,  not  much  difierinj^from  the  Caecum  of  a  Man.  The  Excrement, 
which  is  thrown  out  ty  ihetJuts,  is'oftwg  Kinds,;  a^white^  thiq,  flicfcing  Ex- 
crement, 
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ccement,  whidiat  mutes  ]ikt  xHawk^  aad  after  that,  another  fort  of  Excr^^* 
roent  comes,  which  is  very  like  to  *  that  of  a  Sheep,  but  bigger. 

The  MefitUay^  although  it  holds  together  fuch  a  Nunabcr  of  Guts,  great 
aodfimll,  yet  it  is  not  thick,  but  is  only  a  tranfpareot  Membrane,  as  gene- 
rally in  Pennaies  \  but  it  is  very  iarge^  and  in  fofnc  Places  above  three  Eighths 
of  a  Yard  deep  or  bcoad,  meafuring  from  the  Center  to  the  Guts. 

The  Liver  hath  four  Lobes,  and  is  of  a  Colour  not  much  different  from 
that  of  a  Man's  5  we  couyfind  no  Bladder  of  Gall,  There  was  a  Glandule  un- 
der the  Scomach,  which  might  &em  to  be  a  Spleen  :  But  Pennata  and  Injeita^ 
are  faid  to  have  no  Spleens,  The  Pancreas  was  Ilender,  and  above  a  Foot  long. 
The  Kidneys  are  larger  and  of  the  length  of  my  Hand  ;  as  they  lie  both  toge- 
ther, they  are  of  the  Shape  of  a  Guitar.  The  Ureters  arc  firm,  ftrong,  white,, 
and  long.  Behind  the  Kidneys  lie  two  Glandules,  fomewat  oval,  of  about 
an  Inch  and  half  in  length)  clofe  to  the  Back-bone. 

The  Head  refembles  that  of  a  Goofe^  and  is  little  in  proportion  to  the 
whole  Body. 

In  Africa^  where  fome. make  Meat  xA  Elephants^  it  is  no  Wonder  if  fome 
alfo  feed  upon  OJiridges  ^  but  Galen  and  Phyiicians  condemn  it  as  hard  of  Di'* 
geftion. 

XCV.  The  Magnitude  afcribed  to  the  Cuntnr  or  Condor  of  Peru^  as  well  as  ?^pf^^, 
its  great  Force  and  Screngch,  have  been  the  Caufe  that  many  have  doubted  i>rH^u»in, 
its  Being.  Capt.  John  Strongs  Commander  of  a  Ship  which  went  into  the  ••^•^•/'•^'^ 
South-Seas,  through  the  Streigbts  of  Magellan,  and  returned  after  23  Months 
Voyage,  in  the  Y<rar  169 1,  gives  me  this  Account,  together  with  the  Wing  ob 
Quill-feather  of  the  Bird^  viz.  That  on  the  Coafl  of  Cbili^  they  had  met  with 
this  Bird  ia  about  33^  5.  Lat.  not  far  from  Mocha,  an  IQand  in  the  Souths 
S^'as,  and  before  they  canac  at  a  Place  called  Herradura,  that  his  Men^ 
were  very  much  amazed  at  the  Bignefs  of  it,  and  that  after  ibey  bad 
killed  it,  it  was  16  Foot  froto  Wing  to  Wing  extended.  The  Spanijb  Inhar- 
bitancs  there  told  them,  it  was  the  Cuntur,  and  that  they  were  afraid  of 
tlicfc  Birds,  left  they  fhould  prey  on,  or  injure  their  Children.  Tlie  Fea- 
ther he  gave  mc  is  two  Foot  four  Inches  ]ong,the  QuilUpart  isfive  Inches  three 
quarters  long,  and  sui  Inch  and  half  about  in  thelargeil  Part,  it  weighed  thre^ 
Drams  1 7  Grains  and  half,  and  was  of  a  dark  brown  Colour,  very  hollow  or 
concave  on  one  Side,  and  convex  on  the  other.  The  Seamen  fhot  it  fitting  on 
a.  Cliff  by  the  Sea-fide,.  and  eat  it,  taking  it  for  a  fort  of  Turkey,  in  which  Mir- 
ftake  like  wife,  the  firft  Comers  to  Jamaica  were  with  a  Bird  in  that  Place,. 
called  Si  CarrionCroWf  wiu(A  is  »  iovt  of  Vuilure,  of  which  kind,  I  believe 
4his  alfo  is* 

XCVL     i«  In  the  Heads  of  all  Fowl  that  I  have  bad  an  Opportunity  to  oitf^v^imM 
examine,  I  conftantly  found  only  wie  A^u^duffMs^  or  Pafiage  from  the  Ears  ^yp^*^. 
into  the  Palate ;  whereas  in  Men^  Quadruped^  and  fonve  Amphibioiis  Fiihi  vr.  auI 
rhrwe  ar^  always  twa    Tha  PafSige  in  Fowl  is  cxa&ly  m  the  oiiddl^  of  the  ^l^/j'^y 
3»  »?ftllttf, 
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Palate,  below  the  Entrance  oF  the  Noftrils  hito  it.  It  is  a  McmbranowTube, 
capable  of  admitting  a  Raven\  if  not  a  G^^y^-Quill  in  large  Fowl,  fuch  as  Tir- 
keys^  <}tefey  £5?c.  and  reaches  backwards  as  far  as  the  Communication  from  Ear 
to  Ear  :  And  hence  it  comes  to  ferve  both,  whereas  there  is  a  Neccflity  of 
two  in  thofe  Animals,  whofe  Ears  do  not  communicate. 

2.  I  conftantfy  found  a  hollow  Space  between  the  two  Tables,  between 
the  Os  Cuneiforme  reaching  from  Ear  to  Ear,  and  as  forward  as  the  aforc- 
faid  common  AqtueduRus^  or  rather  Duifus  Aereus^  the  Contrivance  of  it 
feeming  more  to  favour  this  than  the  former  Ufc.  This  Cavity  in  all  Fowl 
(as  far  as  I  have  obferved)  reaches  above  the  Lalyrintbus  on  each  fide  ;  h 
riiat  whatever  Impulfe  is  made  on  the  Tympanum  on  the  one  fide,  may  not 
only  be  very  readily  communicated  by  Means  of  the  Internal  Air  to  the 
Labyrinthus  of  the  fame,  but  alfo  to  that  of  the  oppofite  Side.  Hence  pro- 
bably proceeds  the  Quickncfe  of  Hearing,  and  Vigilancy  of  Fowl,  not- 
withftanding  their  wanting  a  Cochlea  ;  the  Defeft  of  which  (eems  to  be 
by  this  Strufture  more  than  fupplied,  no  other  Creatures  that  we  know  of 
having  any  Thing  of  it.  There  are  feveral  LaminuU^  and  PilJars  of  hard 
Bone  between  the  two  Tables  in  thefe  Cavities,  defigned,  as  may  be  fuppofed, 
partly  for  their  Maintenance  at  a  convenient  DIftance,  and  partly  for  break- 
ing of  the  Air,  lb  as  to  hinder  Ecchoes,  and  confufed  Reprcfentations  of  Ob- 
jefts,  as  it  hath  been  ingenioufly  obferved  by  Sir  J.  HefldnSy  That  Pillars  in 
Churches  very  much  Ecchoe. 

3.  In  the  Heads  of /^<?^^f (7f^j,  befide  the  Paffages  now  dcfcribed,  I  found 
one  on  each  fide  the  Bone,  making  the  Orbit  of  the  Eye,  proceeding  from 
the  Ear,  and  reaching  forwards  towards  the  fetting  on  of  the  Beak,  near  which 
they  joined  in  one,  and  turned  under  the  Skull  in  a  fmali  Paflage  leading  to 
the  Cavity,  by  which  the  Ears  communicate,  and  which  is  above  defcribed, 
into  which  it  enters.  Thcfc  Paffages  are  alfo  in  the  Heads  of  Snius^  and 
moreover  one  over  the  Sinus  longitudinatiSy  and  another  over  the  Sinus  kk- 
talis  of  the  Brain.  Note^  That  in  the  killing  of  SniUs^  and  fmaller  Birds,  if 
Care  be  not  taken  that  the  Head  be  not  bruifed,  thefe  Paffages  cannot  be  dxf- 
covered  for  Blood  extravafated  in  them.  iVi?/^  alfo.  That  the  Laminda^  and 
Bony  Pillars,  are  every  where  to  be  obferved  where  there  is  a  Pafiage,  ex- 
cepting under  the  Skull,  in  the  Paffage  from  the  fetting  on  of  the  Bill  to  the 
firft  Paffage  defcribed. 

4.  In  the  Heads  of  Parrots  and  Paroquet s^  befides  the  firft  defcribed  Paffage, 
I  obferved,  between  the  two  Tables,  every  where  Cells  opening  into  others, 
and  thofe  into  others,  fo  that  there  was  not  any  Part  fcarcely  of  the  Skull 
that  was  not  taken  up  with  them.  And  this  did  not  only  appear  by  pouring 
into  one  Ear,  freed  from  its  Drum,  the  other  alfo  being  removed,  a  Tindure 
of  Cocbineel^  and  then  blowing  of  it  into  all  thefe  Cells,  fo  that  no  Part  was  free 
from  Tinfture,  but  it  appeared  alfo  to  the  naked  Eye,  notwithftanding  that 
fometimes  it  was  difficult  to  trace  the  Communications  of  them,  by  Reafon  of 
che  Numeroufnefs  of  the  LamimiUj  and  Pillars  aforefaid. 

5.  In  Singing  Birds,  the  Strufture  of  thefe  Paffages  is  like  that  of  the  Par- 
rot  and  Paroquet^  only  that  the  Pillars  and  Laminula  are  leis  than  they  fhoukl 

fectn 
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feem  to  be  in  Proportion  to  the  Heads :  From  whence  it  is  probable,  that 
thefe  Birds  arc  by  this  Scrudurc  enabled  to  diftinguifh  Sounds  and  Notes,  and 
alfo  imitate  them  better,  having  a  more  nriufical  Ear. 

*6.  In  the  Heads  of  Px^//^/i,  Gceje^  ^vADucks^  I  found  only  the  firft  defcribed 
Paflage  diftinftly :  But  in  Pii?x;^rj,  iS/j^i?r^/j,  ^nd  fome  other,  I  found  another 
that  went  over  the  Sinus  laUralis  of  the  Brain  from  Ear  to  Ear.  This  fcems 
to  be  defigned  to  make  them  more  watchful  than  Domeftick  Fowls,  or  than 
thofe  that  live  much  on  the  Water,  becaufc  they  are  liable  to  a  great  many 
Dangers  that  the  others  are  exempt  from. 

.  7.  In  the  Ears  of  all  the  Fowl  that  I  could  examine,  J  never  found  any 
more  than  one  Bone  and  a  Cartilage,  making  a  Joint  with  it,  that  was  eafily 
moveable. 

.  The  Cartilage  had  generally  an  Epiphyfe  or  two  on  each  Side,  which  were 
very  flexible  as  it  felt  was.  The  Bone  was  fmall  and  very  hard,  having  at 
the  End  of  it  a  broad  Plate,  of  the  fame  Subftance,  very  thin,  upon  which  it 
reflcd  as  on  its  Bafis. 

8.  I  obfervcd  three  Pair  of  Nerves  in  all  the  Broad-bill'd  Birds  that  I  could 
meet  with,  and  in  all  fuch  as  feel  for  their  Food  out  of  their  Sight,  as  Snilesy 
IVoodcocks^  Curlews^  Geefe^  Ducks^  ^eals^  Widgeons^  iSc.  Jhefe  Nerves  are 
very  large,  equalling  almoft  the  Optick  Nerve  in  Thicknefe;  they  begin  a  little 
more  forward  than  the  Auditory  Nerve  from  a  little  Protuberance  which 
feems  to  be  made  for  them.  One  of  them  goes  over  the  Optick  Nerve  in 
the  Orbit  of  the  Eyes  ;  the  other  two  go  under  the  Eye  ;  two  are  difttiba- 
ted  nigh  the  End  of  the  upper  Bill,  and  are  there  very  much  expanded, 
pairing  through  the  Bone  into  the  Membrane,  lining  the  Roof  of  the  Mouth : 
the  third  Pair  is  diftributed  near  the  End  of  the  lower  Bill,  and  fubdivi- 
ded  like  the  former.  Noie^  that  Birds  that  pick  their  Food  where  chey  can 
fee  it,-  have  not  thefe  Nerves,  and  that  the  Pair  of  Nerves  belonging  to  the 
upper  Bill,  is  confiderably  fmaller  in  Proportion  to  the  Fowls,  than  thofe  . 
obferv'd  above  -,  whence  it  is  probable,  that  thefe  Nerves  are  deCgoed  for  fome 
great  ufe,  both  on  the  Account  of  their  Number  and  their  Largenefs,  and 
that  the  ufe  to  be  afligned  to  them,  muft  be  to  enable  them  to  diftinguifh 
(whether  by  Tailing  or  Feelings  I  will  not  now  determine)  their  Food,  there 
being  a  Ncceffity  of  a  more  exquifite  Senfe  in  thefe  Fowl,  than  in  any  other. 

The  246  Figure  reprefents  thofe  in  a  Duck^s  Head,  where  a  a  exprefles  theF;^.246, 
Edge  of  the  Cranium^  which  is  in  Part  removed  for  the  more  clear  View  of 
thefe  Nerves  \  bb.zxt  the  Cells  about  the  Ear,  between  the  two  Tables  above 
defcribed  %  cc.  the  Brain  laid  bare,  with  its  Blood- Veffek ;  ddd.  the  three 
Nerves  on  one  fide  \  e.  the  Optick  Nerve  ;  ///.  the  Skin  and  Part  of  the  Bone 
removed,  to  bring  the  Nerves  in  View  ^  gg.  the  two  Nerves  expanded  near 
the  End  of  the  upper  Bill ;  h  b.  that  in  the  lower.  ^ 

9.  All  the  Eyes  of  a  Fowl  and  of  Fifli,  that  I  have  examined,  were  more 
or  lefs  cartila^ous ;  for  the  Sclerotis  is  a  Cartilago  fui  generis^  efpecially  near 
the  Corneay  in  all  thefe  Animals.  And  in  the  larger  fort  of  both,  I  re- 
member to  have  found  the  whole  Sckrotis  fuch  a  Kind  of  a  Carti- 
lage. 
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lo.  I  have  frequendy  obferved  in  fimller  Fowl,  that  the  Memhrane  of  the 
Drum  was  double,  for  by  gently  pulling  away  the  Membrane  lining  the  Tute 
of  the  Ear,  I  have  obferved  at  the  bottom  of  it  a  tranfparent  Membrane  ; 
which  at  firft  I  took  to  be  the  Membrane  of  the  Drum,  but  upon  Examinati- 
on, I  found  that  the  Membrane  of  the  Drum  was  ftili  entire,  and  in  its  proper 
Place.     I  have  alfo  fometimes  obferved  this  in  larger  Fowl,  in  a  Seal^  and  in 
fome  other  Animals,  and  perhaps  it  may  be  fo  in  all. 
By  Mr.  J.       2.  Dr.  Moulen  and  my  felf,  when  we  made  our  Anatomies  together  at 
^'f%^.  London^  fhew'd  to  the  R£yal  Society^  that  all  flat-bill'd  Birds,  that  Groped 
for  their  Meat,  had  three  Pair  of  Nerves,    that  came  down   ©to  their 
Bills  ;  whereby,  as  we  conceived,  they  had  that  Accuracy  to  diilinguiQi  what 
was  proper  for  Food,  and  what  to  be  rejefted,  by  their  Tafte,  when  they 
did  not  fee  it.     This  was  moil  evident  in  a  Ducket  Bill  and  Head,  a  Tyuck 
having  larger  Nerves  that  come  into  their  Bills  than  Geeft^  or  any  other 
Bird  that  I  have  feen,  and  therefore  gaffer  and  Grope  out  their  Meat 
the  moft.    But  I  then  diicovered  none  of  thefe   Nerves  in  round  bilM 
Birds  :  But  fince  in  my  Anatomies  in  the  Country,  in  a  Rook  I  firft  obferved 
two  Nerves,  that  came  down  betwixt  the  Eyes  m  the  upper  Bill  5  but  con- 
fiderably  fmaller  than  any  of  the  three  pair  of  Nerves,  in  the  Bills  of  Ducks^ 
but  larger  than  the  Nerves  in  any  other  round-biird  Birds.     And  'tis  remarka- 
ble, thefe  Birds  more  than  any  other  round*bilPd  Birds,  feemto  grope  for  their 
Meat  in  Cow-dung,  and  the  like.    Since  I  have  found  in  feveral  round- bilPd 
Birds,  the  like  Nerves  coming  down  betwixt  the  Eyes,  but  fo  very  fmall,  that 
had  I  not  firft  feen  them  in  a  Rjook^  I  fhould  fcarce  have  made  the  Diicovery. 
In  the  lower  Bill  alio  there  are  Nerves  that  have  much  the  fame  Situation 
with  the  flat-biU'd  Birds,  but  very  fmall,  and  fcarce  difcemabie,  unkls  to  the 
cautious  and  curious, 
lb.  ^.993.       The  Ears  of  Birds  dififer  much  from  thofe  of  Man  or  Beafts,  there's  almoft 
a  direA  Paflage  from  one  Ear  to  the  other  of  Birds,  f^  that  prick  but  the 
fmall  Membrane  called  the  Drum  on  either  Ear,  and  Water  poured  in  at 
one  Ear  will  run  out  at  the  other.    But  what  is  much  more  remarlud)Ie, 
they  \)zvtw>  Cochlea  \  butinftcad  thereof,  there's  a  fmall  OrW^aj,  or  Twitt- 
ing Pafiage  that  opens  into  a  large  Cavity,  that  runs  betwixt  two  Skulls, 
and  paffes  all  round  the  Head.     The  upper  Skull  is  fuppcn-ted  by  many 
Hundred  of  fmall  thread-like  Pillars,  or  Fibres,  which,  as  we  fuppofed,  had 
another  life  alfo,  viz.  to  break  the  Sound  from  making  any  confiifed  £c- 
cho,  and  to  make  it  one,  and  diftinffc.     This  Paf&ge  we  obferved,  was  much 
larger  in  Singing  Birds,  than  in  others  that  do  not  Sing,  fb  very  reinarkably, 
that  any  Perfon  ttiat  has  been  but  fhew'd  this,  may  eafily  judge  by  the  Head 
what  Bird  is  a  Singing-Bird,  or  has  Apitude  thereto,  tho*  he  never  faW  the 
Bird  before,  or  knew  what  Bird  it  were.    This  has  often  made  me  refleft 
how  much  the  Modification  of  Vdces  depends  upon  the  Accuracy  of  the 
Ear,  and  how  Deaf  Perfons  become  Dumb :  And  fince,  I  have  obferved 
that  n^ny  Children  that  have  an  acute  Wit  enough,  that  are  flow  of  Speech,, 
that  is,  k)ng  before  they  fpeak,  are  much  longer  before  they  can  pixmoance 

thofe 


(  867  ) 

thofe  Letters  that  are  fiiarp,  as  g.  b.  r.  and  never  have  an  Aptitude  to  leara 
CO  fing. 

I  havealfi)  anatomized  mod  forts  of  Creatures,  and  liever  found  any  Four- 
footed  Creature  with  an  Ear  like  a  Bird,  uniefs  a  Moky  and  a  Mole  has  an 
Ear  much  like  them,  with  a  very  thin  double  Skull,  and  a  great  Cavity 
Jike  a  Bird,  and  is  very  acute  of  Hearing.  The  Skull,  by  reafon  of  this  large 
Cavity,  being  very  flendcr,  is  cafily  crulhed  \  fo  that  a  Afole  is  quickly  kill'd 
with  a  bruife  on  the  Skull,  like  a  Lark^  and  upon  the  bniife,  the  Membranes 
of  the  Skull  turn  black ;  but  when  I  have  uken  Care  not  to  bruife  the  Skull, 
the  Membranes  were  not  black  at  all. 

XCVn.    I  have  obferved,  by  Inflation  into  the  jifpera  Arteria  of  Fowls,  ^  Aomy 
that  there  is  a  Continuarion  of  many  Vcficles  extended  from  the  BroncbU  2X'i2^' 
through  the  jibdamen  to  the  Afius.    This,  I  conceive  to  be  the  Giufe  of  the  •»«  '^'ft'^- 
conftant  Motion  of  the  Jnus  in  Fowls,  the  Air  having  Ingrefs  and  Egrcfs  ^^J^\. 
there:  And  aMb  that  to  be  the  Reafon  why  the  Aius  of  Fowls  are  in  ma-  ••w^P-soj'- 
lignant  Diftempers  applied  to  draw  the  Infedion  out  of  the  Body.     For  thofe 
Ams^s  being  like  Cups  and  Ventoufesy  the  Fowl  has  often  (tuck  by  mAnus  till 
it  died ;  in  wiuch  Cife,  I  have  known  feven  Chickens  applied  to  the  Groin  of 
one  vifited  by  the  Plague,  that  ftuck  till  they  died,  and  the  eighth  went 
quickly  oflff  and  lived  above  a  Year  and  half  after. 

XCVIII.     I.  The  Eyes  of  Horfes  are  peculiarly  afltrfted  with  one  Dcfeft,  ^*^^ 
which  no  Animal  befides  is  trouUed  withal,  as  far  as  I  have  obierved  \  and  ^My^^ 
that  \%y  a  fpungy  Excrefcence  (commonly  of  a  dark  Mu£k-CoIour)  which  S^iiSrt 
grows  out  of  the  edge  of  that  Coat  of  the  Eye,  called  the  Uvea^    If  this  hJmtt,  «• 
fpungy  Subftance  be  fo  great,  or  the  Number  of  them  fuch,  as  that  they  J*'^*'3- 
grow  in  feveral  Places  about  the  Pupil  of  the  Eye,  where  it  contrads   its 
feif,  the  Pupil  or  Sight  is  very  much  (if  not  totally)  obftruAed  \  and  confe- 
quendy,  the  Horfc  fees  very  little,  or  nothing  at  all.    As  I  have  many  times 
taken  notice  in  fome  Horfes,  which  being  brought  into  the  Sun-fhine,  could, 
not  fee  at  all,  but  fuflFered  me  to  touch  the  Sight  of  their  Eye  with  my  Fin- 

.  ger  without  the  leaft  Winking  \  which  Horfes  being  kd  back  into  the  Stab^, 
the  Uvea  in  that  oblcure  Place,  dilating  it  felf,  they  could/fee  very  well  again, 
and  would  not  fuffer  me  to  (hew  my  Finger  near  to  the  Eye,  without  frequent 
clofing  their  Eye-lids,  and  toffing  their  Heads.  The  fame  Horfes  I  underftood 
by  the  Owners,  were  very  apt  to  ftumble  in  the  Day-time,  if  it  were  Bright 
and  Sun*fhme,*  but  travelled  very  well,  and  lecurely  in  the  Evening,  and  in 
dark  cloudy  Weather. 

I  cannot  think  that  thefe  Excrefcencies  come  from  ftraining  in  ^reat 
Draughts,  and  Races,  or  from  hard  Travel :  Becaufe  I  have  fccn  very  large 
Spunges  (as  I  may  call  them)  in  young  Eyes  of  two  and  four  Years  old,  be- 
fore they  were  backed ;  which,  after  they  have  been  taken  up  from  the  Grafs, 

,  and  kept  with  dry  Meat,  have  very  much  abated,  and  afterwards  beina  mrn- 
«d  to  Grafs  in  the  Spring  to  cleanfe  and  cool  their  Bodies,  have  increafcd  again 
to  the  wonted  bigneis, 
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It  is  rfemarkable,  that  the  mof c  and  greater-  thofe  Excrefcencies  are,  the 
more  the.  Pupil  oi  the  Eye  or  the  Sight  is  in  danger  of  being  quite  obftrudcd ; 
which  you  may  further  examine,  by  turning  the  Horfe's  Eye  to  the  Light, 
and  obferving  how  much  of  the  Pupil  they  do  obftruft.  That  thofe  on  the 
upper  Edge  of  the  Uvea  are  apt  to  grow  the  largeft,  and  hinder  the  Sight  moft ; 
and  that  that  which  grows  on  the  middle  of  the  Uvea^  does  more  hinder  the 
Sight,  by  diftrading  the  Objeft,  than  that  which  grows  in  either  Comer  or 
Angle  of  it. 

I  (uppofe,  no  Cure  can  be  expefted  but  from  a  drying  kind  of  Diet ;  yet 
perhaps  outwardly  fomething  may  be  devifed  to  fliadow  the  Eyes,  and 
keep  *em  from  being  nakedly  expo  fed  to  the  Sun,  whereby  the  Pupil 
willnot  be  fo  clofely  conirafted,  and  confequently,  the  Sight  not  fo  much 
obftrufted. 

j> ,«.       2-  Horfes  of  an  Ir on-Grey^  or  Dapple-Grey,  are  freqently  inclining  to 

I^^75o•  Jofe  one  or  both  Eyes,  if  backM  or  hard  ridden  too  fcon. 

In  Man  and  Beaft,  (in  Horfes  at  leaft)  the  right  Eye  is  the  weakeft,  and 
moft  frequently  failing. 

The  Pupil,  or  Black  of  the  Eye  is  wider  and  Urger  in  thofe  that  are  (hort- 
fighted,  than  in  thofe  that  fee  at  greater  Diftance. 

1  have  often  noted  fome  that  are  fhort-fighted,  I  fay  not  pur-blind,  to 
difcern  all  things  that  are  done  about  them,  almoft  quite  behind  them,  more 
perfeftly  than  the  beft  fighted,  if  the  Room  was  not  too  large  for  the  Reach 
of  their  Sight. 

Alfo  fome  of  Dr.  Low/:r*s  Obfervations  I  could  confirm  by  my  own  Expe- 
rience. In  my  youngc^ft  Days,  I  had  a  very  narrow  Efcape  from  an  cxcelienc 
Horfe,  which  had  that  only  Defeft,  which  they  call  Moon-blind,  (and  they 
told  me  of  it  after  the  Mifchief :)  I  purpofed  to  leap  a  Ditch,  but  the  Horie 
law  no  Ditch,  fo  we  fell  in  together. 

As  Coach  and  Cart-Horfes  have  Flaps  on  the  Ear-fides  of  their  Eyes,  to 
thefe  Flaps  may  be  fitted  (and  in  fome  Shew  of  Ornament)  to  fhadow  the  over- 
Part  of  the  Eyes,  and  yet  to  afford  them  Light  enough  to  fee  their  Way.  I 
know  not  whether  it  be  ufual  amongft  you ;  but  I  have  feen  a  young  Child 
wear  a  kind  of  black  Ribbon,  like  a  narrow  Malk  before  her  Eyes,  the  Rib- 
bon-Mafk  having  Holes  made  in  fit  Places  to  guide  the  Eye :  And  this  was 
faid  to  be  an  effedual  Remedy  to  cure  the  Child  of  Squinting,  which  ihe  had 
hereditarily  from  her  Mother. 

A  Horn  XCIX.  About  twelve  Years  ago,  I  went  together  with  Meffl  Charles  Fra- 

ihH^Nuk^f  carfatus^  and  Silvefter  Bonfiliolusy  two  very  worthy  Men,  to  view  an  Ox  that 

Mafhi*^^'  '^^^  been  killed,  having  a  remarkable  Horn  hanging  from  the  right  Side  of 

i66.^.i6ir'  his  Neck,  at  that  Part  of  it  where  the  Yoke  refts.  /  The  Length  of  it  was 

about  fixteen  Inches ;  and  its  Circumference  not  far  from  the  Root,  where  it 

was  thickeft,  eight  Inches.  Its  Figure  was  conical,  ending  in  an  obtufc  Point, 

and  near  the  Extremity  it  was  remarkably  crooked.     In  the  Bafis  however, 

where  it  was  joined  to  the  Neck,  ir  became  fmaller :  Towards  its  Extremity 

4         •  •.-  it 


(  869  ) 

it  was  of  a  Ihining  blackilh  Colour,  like  that  which  you  frequently  obfcrve  in 
an  Ox's  Hoof.  Externally  it  was  rough,  efpecially  from  the  Bafis  to  the 
'  Middle  of  it  -,  for  the  Cuticle  together  with  the  Corpus  Reticulare^  and  Pa^ 
pilhe  below  it  (which  in  other  Parts  ufually  rife  perpend icularly,  and  con- 
ftitute  the  Organ  of  Touch)  began  gradually  to  ftretch  out  and  incline  to- 
wards one  another,  almoft  in  the  fame  Manner  as  you  may  obferve  at  the 
Roots  of  the  Nails  in  the  Extremities  of  the  Fingers.  Thefe  PapilU  then, ' 
furrounded  with  the  crumpled  Scarf  Skin  and  Corpus  Reticulare,  and  ftretch- 

•  ing  themfelves  out  in  Length,  were  fo  inclined  and  faftencd  together  at  their 
-  Extremities,  as  to  refemble  a  good  deal  the  fcaly  Teguments  of  Fifhes.  To- 
wards the  Root  thefe  fcaly  Bodies  were  fhort,  but  became  gradually  longer, 
and  were  longeft  near  the  Point  or  Tip  of  the  Horn.  Its  Texture  was  like- 
wife  different  in  different  Parts  j  for  in  the  Bafis  thefe  Papillae  were  not  con- 
ncftedfo  ftridly  to  one  another,  but  that  they  allowed  a  rough  crumpled  Sub- 
ftance  to  rife  up  between  their  Extremities.  But  beyond  the  Middle  their 
Connexion  was  more  compaft,  and  hence  they  put  on  a  more  fmooth  and 
ihining  Appearance.  Within  it  was  hollow,  and  the  Thickncfs  at  the  Bafis 
was  very  little  more  than  the  natural  Thicknefs  of  the  Hide ;  but  becoming 
thin,  it  put  on  the  Appearance  of  a  Membrane,  plentifully  fupplied  withBlood- 
Veffels,  which  lined  the  Horn  internally ;  and  that  being'  removed,  the 
fmooch  foiid  Subftance  of  the  Horn  appeared.  The  whole  Cavity  of  it  waa 
filled  with  a  yellowifti  muddy  Serum,  which  being  expofed  to  the  Fire 
coagulated  almoft  like  the  White  of  an  Egg.  Under  the  Root  there  were 
a  great  many  conglobated  Glands,  but  remarkably  dcpreflTed. 

It  IS  plain  then  from  a  careful  Infpeftion  of  this  Horn,  that  thofe  PafilU 
(which  I  have  taken  not  unjuftly  to  be  the  Organ  of  Touch)  covered  by  the 
Cutkula  and  Corpus  Reticulare^  whenever  they  are  produced  longer  than  ufual, 
and  intimately  united  with  one  another,  they  end  in  a  folid  Body  ;  as  is  com- 
mon in  Horns  and  Hoofs,  which  only  differ  from  one  another  in  the  external 
Configuration,  and  the  fmaller  or  greater  Denfity  of  their  Parts.  Whence  they 
may  be  confidered  as  an  Addition  to  the  Senforium^  and  conducing  not  a  little 
to  the  Touch.  Obferving  the  Produ&ion  of  the  Horns  fprouting  out  from 
the  Skull  throws  a  good  deal  of  Light  upon « this  Affair.  I  hope  you  will 
not  be  difpleafed  then  if  I  give  you  by  Way  of  Supplement  the  Hiftory 
of  this  Vegetation  or  fprouting  of  the  Horns  in  Oxen.    . 

In  the  Partus  then,  contained  in  its  Mother's  Belly,  the  Skull  in  that  Part 

'  from  .which  the  Horns  fprout  out,  is  almoft  cartilaginous,  and  is  lateft  of 

becoming  bony.     The  Hairs  fprout  firft  out  there,   excepting  a  few  about 

the  Lips,  the  Skin  remaining  ftill  fmooth  in  other  Parts ;  and  they  are 

placed  in  fuch  a  Manner  as  together  to  form  a  Bone.    In  the  laft  Months,  be- 

•  fore  the  Foetus  comes  into  the  World,  the  bony  Lamellae  of  which  the  Cra- 
nium \%  compofed,  begin  to  ftretch  themfelves  in  that  Part  obliquely  out- 
wards, containing  within  them  little  roundifli  empty  Spaces,  whence  there 
rifes  upon  the  Skull  a  bony  Tumour  of  a  lenticular  Figure.  This  is  covered 
with  the  Skin,  which  is  thicker  here  than  clfewhcre,  and  difcovcrs  feveral 
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turgid  Glands  between  the  Skiill  and  the  Skin  and  Periofteum,  or  Rudi- 
ments of  the  Horns,  which  ihew  themfelves  by  Degrees.  After  the  Calf  is'bom^ 
the  lenticular  bony  Tumour  gradually  increafea,  by  the  bony  Lameibe  be- 
coming iarger,  and  more  turgid,  fo  to  fpeak.     Over  the  Bone  is  fpicad  g 
very  thick  Periolleum,  the  Rudiment  of  the  future  Horn,  which   again  is 
covered  by  the  Skin,  as  are  alfo  the  PapilU  and  A(h-coloured  CffrpMs  Re- 
ticulare :  Here  too  grows  Plenty  of  Hairs  in  different  Dircftions,     After  it 
is  one  Month  old,  the  bony  Subftance  with  its  Lamina  and  void  Spaces  or 
Cells  protuberates  -^fo  that  you  may  fee  the  Rudiment  of  the  Horn  fairly  pdh 
out,  reprefenring  a  Kind  of  obtufe  Cone.     Its  external  Surface  becomes  gra- 
dually fmooth  and  flippery,  and  of  a  blackifli  Colour.     There  is  a  Sort  of 
thick  Skin  extended  over  it,  from  which  the  PapilU  bur(ting  forth,  and  freed 
from  the  Afh-coloured  Reticular  Sheath,  are  ftretched  out,  and  glued  toge- 
ther with  a  black  Juice,    Thefe  about  the  Root  of  the  Horn  are  direded 
oblicpiely  towards  its  Tip :  But  the  others  which  rife  towards  the  Top,  {prouc 
out  almoft  perpendicular,  and  are  contained  within  the  Corpus  ReiicmUn. 
Thefe  arc  fcarce  as  long  as  the  Pile  of  Velvet.     In  the  mean  Time  the  in- 
clofed  bony  Appendix  increafes  and  has  various  Configurations  intentally. 
For  the  Root  for  the  mod  Part  is  fiftular,  compofed  of  bony  Fibres  woven 
together  in  a  Kind  of  Net- Work  i  but  the  reft  of  it,  even  to  the  Tip,  b  a 
ipungy  Subftance.    There  are  Biood-Vefiels  running  between,  and  the  Tip 
which  is  always  foftifli  at  this  Time,  is  not  of  a  firm  Texture.    The  Sluq 
likewife  is  extended  over  the  bony  Subftance,  and  is  thickeft  in  the  Bafis. 
From  this  then  the  PapilU  of  the  Touch  emerging,  are  lengthened  out  £s^ 
that  inclining  towards  the  Point,  and  united  together  by  the  Corpus  ReiiatUre^ 
they  conftitute  a  Number  of  hollow  Cones»  and  from  the  Union  of  thefe  (as 
of  lo  many  LamelU^likt  thofe  of  Onions,  placed  within  one  another)  the  feUd 
'Body  of  the  Horn  is  compofed.  .  The  Rows  of  PapilU  that  rife  out  fnnii 
the  Bafis,  although  they  do  not  all  reach  as  far  as  the  Tip,  for  the  oioft  Fart 
however  are  produced  ftreight  forwards,   and  almoft  lurround  the  Horn, 
Others  are  likewife  propagated  in  different  Planes  from  the  Skin,  the  longer 
ones  inclofing  as  it  were  the  fhorter  v- whence  the  Hom  being  cut  kvgitudi- 
nally,  not  only  the  bony  Subftance  occurs,  but  likewife  the  Skin  from  wiuch 
the  fbft  PapiU^e  pufti  oiit^  whkh  being  changed  into  the  Subftance  of  the 
Horn  become  folid  and  black,  and  the  Bone  being  tore  off  with  die  fur- 
rounding  Skin,  the  Tubes  of  the  Horn  appear  compofed  of  a  bony  Net- 
Work.   You  likewife  meet  with  various  Rows  and  Planes  of  the  PapilU 
of  the  Touch,  and  their  Produ6tions  as  £ir  as  the  Extremity  of  the  Ittde 
Horn  V  and  as  thefe  different  Planes  niake  up  the  Extremity  of  the  Cdoe, 
hence  it  is  that  its  Point  is  about  the  Thicknefs  of  one's  Finger*     Tiiefe 
PapilU  which  compofe  the  Bafis  of  the  Horn  are  ftiQ  fiift,  and  eafily  torn, 
or  fly  off  in  Scales  •,  but  towards  the  PcMnt  they  are  fo  compared,  and  fo 
firmly  conneded  together  by  the  Corpus  Roticularo^  that  they  become  quite 
folid,  and  put  on  a  Ihining  black  Colour.    Their  Progrefs  is  very  evideat  i 

for 
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for  they  appear  tb  be  compofed  oF  a  Number  of  Filaments  running  longl- 
tudinally  upon  the  Horn. 

As  foon  as  the  Horns  become  about  twelve  Inches  long,  the  included 
bony  Part  is  increafed  in  its  Length,  and  where  it  is  not  a  continued  bony 
Canal,  you  fee  it  compofed  of  a  great  many  bony  Cells,  This  Strufture  ap- 
pears plainer  upon  cutting  the  Horn  longitudinally  ;  for  at  firft  you  fee  the 
Bone  externally  formed  into  a  Tube,  from  the  Infide  of  which  run  a-crofs 
bony  Lamellae,  which  meeting  with  one  another,  form  a  great  many  bony 
Cells  of  diflfcrent  Figures  and  Sizes,  and  all  thefe  Cells  are  lined  with  a  thin 
Membrane,  plentifully  fupplied  with  Blood- Veffels.  Towards  the  Tip  the 
bony  Subftance  puts  off  its  Cellular  Appearance,  and  becomes  more  properly 
fpungy,  and  appears  very  red  from  the  great  Number  of  Blood-Vcffels 
with  which  it  is  fupplied,  and  which  are  diftributed  all  through  ic. 

This  bony  Part  above  dcfcribed  is  covered  by  the  Skin  or  Hide  be- 
come m.uch  extenuated,  from  which  are  produced  foft  Papilla  like  thofe  of 
the  Touch,  which  being  fhcathed  in  the  Corpus  ReticularCy  and  clofely 
compafted  together,  are  ftrctched  out  towards  the  Tip,  and  compofe  the 
true  Horn  •,  by  which  Means  the  Sides  of  the  Horn  which  are  thin  at  the 
Bafis,  become  gradually  thicker  by  the  Addition  of  new  PapilU,  and  at 
laft  towards  the  Tip,  when  they  arc  all  united  together,  the  horny  Subftance 
is  about  two  Inches  thick. 

The  internal  Surface  of  this  bony  Part  is  black,  and  made  rough  by  a 
great  many  fmall  Foramina  direfted  towards  the  Tip,  through  which  the 
papilU  pafs.  Externally  the  Tip  is  fharp,  folid,  lucid,  and  black.  Towards 
the  Middle  however  the  Horn  on  the  Out  fide  is  whitifh,  and  towards  the 
Root  inclining  to  black,  and  eafily  feparating  into  Scales. 

The  Horns  ftill  perfifting  in  their  Growth,  at  length  the  firft  Rows  of 
the  Papilla^  which  rife  from  the  Bafis,  being  pulhed  by  the  bony  Subftance 
are  broke  off  from  the  Skin,  whereby  the  Extremities  and  Borders  of  the 
Papilla  appear,  not  unlike  what  we  fee  in  the  Shell-Filh,  whofe  Shells  feem 
compofed  of  a  great  many  fmaller  ones  laid  upon  one  another  in  fo  regular 
a  Manner,  as  that  the  End  of  each  Plane  has  a  Refemblance  to  all  the 
others.  The  fame  Strufture  is  likewifc  confpicuous  in  the  Horns  of  the 
Roc  Buck,  whence  from  their  Roots  to  the  Middle  you  may  obfcrvc  fcveral 
Roughneffes  like  little  Knots,  which  are  produced  from  the  different  Layers 
of  PapilU  tore  from  the  Hide  at  different  Times,  and  retraced  upwards, 
as  is  evident  from  examining  them  carefully  with  a  Microfcope. 

Laft  of  all,  the  Horns  being  arrived  at  their  full  Growth,  are  confiderably 
altered ;  fpr  externally  their  Colour  becomes  various,  their  Subftance  more 
folid,  almoft  diaphanous,  arid  fmooth  by  continual  Ufe,  Internally  the  bony* 
Subftance  terminates  in  a  blunt  Point,  and  its  whole  Length  is  ftill  covered 
with  the  extenuated  Hide.  The  Papilla  of  the  Touch  formerly  emerging 
from  this  are  obliterated,  efpecially  in  the  Point:  For  the  internal  Surface  of 
the  Horn,  by  the  Vagintda  or  Extremities  of  thei  Corpus  Reticulare  difap- 
pcaringi  from  the  Redundance  of  that  Fluid  which  glues  the  PapilU  toge- 

fc  ther. 
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ther,  towards  the  Bafis  becomes  intirely  fmooth  and  polifhcd,  fo  that  the 
Produftions  of  the  Papillae  are  as  it  were  obfcured. 

I  have  likewife  obferved  the  Produdlion  of  the  Spurs  of  Cocks  analogous 
to  this  ;  for  they  alfo  arife  from  the  Cuticle  and  the  Papilla  below,*  included 
in  the  Corpus  Reticulare^  fo  that  the  bony  Subftancc  increafing  within  in  its 
Bulk,  the  Skin  is  ftrctched  out  upon  ic  with  difiFcrent  Layers  of  the  Scarf 
Skin,  and  a  new  Horn  as  it  were,  though  exceeding  fmall,  is  produced. 

From  what  has  been  faid  then  we  may  conjecture,  chat  the  monftrous 
Horn  in  this  Ox%  took  its  Origin  not  fo  much  from  the  further  Production 
of  the  PapilUf  Hide,  and  Corpus  Reficulare,  but  from  the  internal  Tumour 
endeavouring  to  protrude  itfclf,  and  the  Comprtffion  made  upon  the  Neck 
by  the  Yoke  ;  for  in  the  natural  Produftion  of  Horns,  the  bony  Subftancc 
fprouting  out,  gradually  puflies  forwards,  and  carries  along  with  it  rhc  ex- 
tended Skin,  fo  that  the  PapilU  towards  the  Tip  are  confiderably  lengthen- 
ed. But  in  the  monftrous  Horn  thefe  PapilU  were  probably  inlarged, 
or  became  luxuriant  from  the  redundant  Fluid  palling  through  the  reticular 
Filaments  of  which  the  Hide  is  compofed,  into  the  Papilla  continued  from 
it,  and  into  the  mucous  Corpus  Reticulare,  as  happens  on  the  growirg  cf 
the  Hoofs,  which  are  produced  from  the  Extremities  of  the  PapilU^  and 
would  grow  into  a  deformed  Length,  if  they  were  not  either  pared,  or 
wore  away  by  Attrition.  It  is  probable  likewife,  that  from  the  Weight 
of  the  incumbent  Yoke,  the  neighbouring  Part  of  the  Neck  muft  become 
callous  from  the  Preflure :  For  the  Motion  of  the  Blood  in  that  Part  is 
thereby  hindered  ;  the  Humours  which  ufcd  to  flow  through  the  Skin  arc  ftop- 
ped;  and  the  Sweat  and  Perfpiration  obftrufted  in  their  proper  Vcffcb; 
whence  the  Papilla  of  the  Touch  are  affe^fted  both  as  to  their  Subftancc 
and  Situation  or  Direftion,  and  the  Corpus  Reticulare^  which  is  naturally 
mucous,  becomes  of  a  bony  Confiftcnce.  But  this  gluing  together  of  the 
PapiUav^rj  probably  happened  from  a  vitriolick  Humour  flowing  through  the 
Excretory  VeflTels  of  the  Skin,  or  at  leaft  from  the  acid  Efiluvia  confined 
and  fixed,  while  at  the  fame  Time  the  Alkaline  and  watery  Particles  fly- 
ing oflF,  there  is  produced  a  folid  and  almoft  lucid  Body,  like  hardened 
Serum  of  the  Blood. 

A  LmwA       C.  Sir  TFill.  Lowtber  (in  Torkjhire)  had  a  Lamb^  1694,  which,  being  left 

wtfilr^^y  the  £w^,  fuck'd  a  ff^eatber  {Jries  Caftratus)  and  brought  him  to  Milk, 

jMr.Thomaiand  was  maintained    by  him  all  Summer  till   the  latter   end  of  Attgujt^ 

^^^^;^6j,that  he  was  Weaned.     I  faw  his  Udder  the  latter  end  of  September^  each 

fide  whereof  was  about  the  bignefs  of  a  Hen's  Egg  -,  and  he  had  two  confi- 

derable  Teats.    I  law  Milk  fpurted  out  of  them,  to  a  Yard  or  two's  Diftaoce, 

notwithftanding  the  Lamb  had  been  taken  from  him  fo  long.     In  November 

I  faw  him  again,  but  his  Udder  was  then  much  fallen,  each  fide  being  now 

about  the  bignefs  of  a  Walnut  ^  there  is  Milk  ftill  in  it>  enou^  to  Scream 

out  above  half  a  Yard,  "      '      - 

"  There 


(^7$  )• 
.  'There  is  no  Token  at  all  of  a  Hermaphr^u^inhkn.'  I  eofn)Mireci' 
him  with  another  JVeaiber^  who  had  Teats  or  Pap5  like  him,  and  differed 
in  nothing  but  the  Udder.  The  Ewe  died  upon  Shearing,  when  the  Lamb 
was  about  five  Weeks  Old ;  fo  'tis  likely  it  might  feed  partly  upon  Grafs, 
as  I  fuppofe  other  Lambs  of  the  like  Age  do,  ootwithftanding  what  they  fuck 
from  their  Dams. 

CI.  Dr.  Qark  and  Dr.  Lower  have  given  me  an  Account  of  a  pretty  odd  crafs  fimni 
kind  of  Obfervation  :  One  of  them  affuring  me,  that  he  had  feveral  times  p '^^^''^^ 
in  the  Lungs  of  Sheep  found  a  confidcrable  Quantity  oi  Grafs ^  in'  the  very  Lungs  tf 
Branches  of  the  Afpera  Arieria  -,  and  the  other  relating  to  me,  that  a  few  ■^.^'J'^. 
Weeks  fince,  he,  and  a  couple  of  Phyficians,  were  invited  to  look  upon  an  Rob!  Boyic, 
Ox*,  that  had  two  or  three  Days  alrtioft  continually  held  his  Neck  ftraight  up,  "'**''  '°^ 
and  was  dead  of  a  Difeafe  the  Owner  could  not  conjefture  at ;  whereupon, 
the  Parts  belonging  to  the  Neck  and  Throat  being  opened,  they  found  the 
Afpera  Arteria^  in  its  very  Trunk,  all  fluffed  with  Grafs,  as  if  it  had  been 
thruft  there  by  main  Force :  Which  gives  us  juft  caufe  to  wonder  both 
how  fuch  a  quantity  of  Grafs  fhould  get  in  there  ^  and  how,  being  there, 
an  Animal- could  live  with  it  fo  long. 

ClI.  I.  On  the  Borders  o^ Italy  a  Murrain  infeded  the  Cattle,  which  Ipread  -«*Mumia 
farther  into  Switzerland^  the  Territories  of  tVirtemberg^  and  over  other  Pro-  xuZ'T^ln 
vinces,  and.  made  •  great  Deftruftion  amongft  the  Cattle.     Th^  Contagion  ^^;.j^^|^- 
feemed  to  propagate  it  felf  in  the  form  of  a  Blue-Mi/i,  that  fell  upon  thofe  iVslV'is^ 
Paftures  where  the  Cattle  grazed,  infomuch  that  whole  Herds  have  retijrned 
home  fick ;   being  very  dull,  forbearing  their  Food,  moft  of  them  would 
die  away  in  twenty-four  Hours.  Upon  DiiTedions,  were  difcovered  large  and 
corrupted  Spleens^  Sphacelus  Corroded  ionguesj  fome  had  Angina  Maligna^ s. 
Thofe  Perfons,  that  carelefly  managed  their  Cattle  without  a  due  refped:  to 
their  own  Health,  were  themfelves  infe£ted,  and  died  away  like  their  Beafts. 
This  Contagion  may  probably  proceed  from  fome  Noxious  Exhalations  thrown 
out  of  the  Earth,  by  three  diftinft  Earthquakes  perceived  here,  and  in  our 
Neighbourhood  in  the  fpace  of  one  Year. 

The  Method  of  Cure  was  thus :  As  foon  as  ever  there  was  any  Sufpicion 
of  the  Conta^on  upon  any  one  of  the  Herd,  the  Tongue  of  tha(-  Beaft  was 
carefully  examined  :  In  Cafe  they  found  any  Aptha^  or  Blifters,  whethef 
White,  Yellow,  or  Black,  then  they  were  obliged  to  rub,  fcrateh  and  tear  the 
Tongue  till  it  bled  •,  then  they  wiped  away  the  Blood  and  Corruption  with 
new  unwafhcd  Linen ;  this  done  a  Lotion  for  the  Tongue  was  ufed,  made 
of  Salt  and  good  Vinegar.  The  Antidote  for  the  Difeafed  Cattle,  and  the 
Medicine  for  the  Sick  was  the  fame ;  viz.  Take  of  Sool^  GunrPawder^  Brim- 
ftoncj  Salty  equal  Parts,  and  as  much  Water  as  is  neceffary;  to  wafc  it  down  ; 
give  a  large  Spoonful  for  a  Dofe. 

2.  I  am  affured,  by  two  ingenious  Travellers,  that  this  Contagion  reached  BjDr.Tni. 
the  Borders  of  Poland^   having  paffed  quite  through    Germary  i   That  it  14'*''^-^* 

Vol,  II.  T  t  t  t  t  was 


ihis  cMttat  l»  fiiake  ki  Ptogitfi  dutljr,  fyteskimg  heat*  two  GetmdB  Milei 
ift  twency-four  Hours ;  that  it  continuall]^  without  Intermfflion  made  j^ro- 
greffive  Voyaged,  and  fufitred  no  neighbouring  Parifli  to  efirape ;  fo  that* 
it  did  at  the  fame  time  infeft  Places  at  gfekt  iManccs^  that  Cattle  ie* 
cored  at  Rack  and  Manger  were  equaHjr  infected  wifli  thofc  of  the  Fidrf. 
It  were  worth  confidering  whether  this  Infection  is  not  carried  6n  bf  fome 
Volatile  InfeA,  that  is  able  only  to  make  fuch  ihort  Flights  as  niay  aoiount 
to  fuch  Computations. 

Vhinfjujh      cm.  Ddgs  are  fubieft  to  thtfc  Difcafes.     r.  The  Hot  ASddmfij  which  is 

!4^The^-  Incurablft ;  tliey  fly  upon  every  thing,  and  can  hold  out  but  four  Days, 

utjtn^.n.  2.  Tht  Running  Madn^Sy  which  b  likewifc  Incurdilc ;  they  fly  only  upoA 

i^^./.4o  .  j)5gj^  jijj^  ^hat  by  Fits,  and  may  fometimes  hold  out  nind  Months.    3.  La 

Rage  Mue^  which  is  a  Difeafe  that  lies  in  the  Blood.    4.  The  FAUinj^  Mad- 

nefsj  which  fcizes  on  the  Htfad,  and  is  a  Ibrt  of  Efilepfy.     ^.  The  BlaJUng^ 

or  iVitbering  5  this  liei  in  the  Bowels,  which  ftirink  up  exceedingly.     6.  Tbe 

Skepy   Difeafdi   which'  comes  from  little  Worms  in  the  Moujh    of  the 

Stomach,  thefe  Dogs  die  fleeping.     7.  The  Rbeimdtick  Difeafey  this  fwe& 

the  Head  very  much,  and  makes  the  Eye  YeHow.     In  thefe  five  latter  Dif- 

eafes  the  Bogs  will  not  eat,  (nor  at  any  time  when  they  are  lick,)   biK 

they  Jive  eight  or  nine  Days  without  hurting  any  Body,  and  then  die  of 

Hunger. 

The  t5i^o  firft  are  catched  by  the  Breath  of  Dogs  bemg  together,  a& 
in  the  Plague  among  Men  \  the  latter  are  Kkewife  contagiote,  but  cu- 
rable. 

ehfirmstivu  CIV.  The  Fore-feet  of  a  Rat  refcmbleth  thofc  of  the  Cajtor ;  The  Hair  » 
^ittf^  alfo  fomc  Fine,  ftwhc  Coarfe,  as  in  that  Anifnal ;  the  Tail  Scaly ^  Vith  Hai« 
j^u^r.  between  every  Scale,  like  the  Cafior\  which  iRews  thefe  two  Animals  to 
fcr*!^'.l6l?r  ^  fomething  a-kin :  And  indeed  the  H^atir-Rat  comes  very  near  to  fbt 
^594*       Beaver^  and  m^dces  its  Holes  in  the  Bank*fidesof  Ponds  after  the  kxnc 

manner. 
JFig.247.     The  Penis  in  the  Rat  has  a  particular  Pafl&ge  near  the  Navel,  as  in  Sprr^ 
rels^  and  hot  at  the  Auus^  as  in  the  Cafior. 

The  Liver  is  full  bf  little  Specks,  as  big  as  Pind  h^ads  *,  Whidi  are  the 
little  Glands  thereof. 

There  was  no  Gall-BIadder,  but  a  HuSus  Felleusj  poffibfy  the  Bladder  was 
inctefcd  in  the  Parenchyma  of  the  Liver,  as  it  it  in  fome  Animak. 

The  Cesium  was  much  larger  than  the  Stomach,  aild  itL  fhape  like  that  of 
th^  Cafior  i 

The  Tefticlci  b^  not  behind,  but  m  flie  Qroini  on  th6  ts  Puhis.  Thefe 
were  Hkfc  a  Bfittoni  or  SUkiH  of  Thread  rumpled  up  fcgethcr,  which  was 
vifible  through  the  Coats  of  the  Tefticle.  This  Thread  contihoed  of 
near  (he  fame  Size  in  the  Epididymidis^  only  towards  the  DtftrMia  it 
grew  larger. 


It  waa  tenders  and  not  eafy  to  be  unmv€t?4 1  ^tlMt  I^GCMiMit|0C4tstF0iit 
jfbovt  three  Qparters  of  »  Yard« 

The  PrcftraU  lay  under  .the  ^peroa^tiak  Aiteri^. 

The  Kidneys  were  whkUh,  with  their  Sucep^riitfi. 

At  the  Neck  of  the  Bladder  were  lOferMd  tbe  iVi^cti^  Smituiks  \  (rap* 
Ipareot  4(ul  filled  with  the  Semm. 

Toward  tbejcr^  of  tlie  Pems^  which  Jbad  a  JBonyiGriftJe,  weM  two  ia^ 
Qiinda  emptying  themfehr^  near  ihe  End  of  thtj^ms^  and  CQntaiiied  a 
$iU>ft9{ice  like  Cream,  as  in  the  J^hrmwje  \  obferved  \>y  Swapm^rickm. 

J  J.  The  Kidneys  \  a  0.thtJSUms,^i(fcqrturk^i^^^  <c.  thej"^^**^. 

Ota^^  Ferns  and  Jrtmts  i  D.  the  Arierm  Mt^na  %  t.  the  Vena  C^va  i  f*th^  fft^H^fr^ 
fiMdcr ;  gg.  the  Spermtink  V^ffik^  Veins  and  4timef  %  ,v&  A  the Ti^^t  m$b 
the  Branches  of  the  Veins  and  Arteries ;  /  i.  the  M^idymides  ;  ^  Jb.  the  i)^- 
f&emi$  ;  /.  the  iP^^/i ;  ipjn*  the  V^cuU  fmndss  i  n.n.  two  6/M4ff  ftom 
whence  a  thick  Juice  might  be  prefled  out  s  ^«  che  Bd^ims^ 

CV,  I.  Ti^  :$i^e-Mi<e  (which  were  &rft  .oMsrved  in  I^tftand  aboutufrMte* 
ir^t«fa^  1 6^7)  jare  nw  as  big  as  a  little  S^rr^l :  tbdir  Skin  ftreaked,  and  /pot-fj*^ J  j; 
ltd  black  and  light-brown ;  they  hare  two  Teeth  above,  and  aa  many  under,^Ito• 
very  ^arp  wd  fKinted  %  their  Fett  Ufee  f hofe  of  Simzrelst  they  are  fo  fierce, 
und  angry,  ^at  if  a  Stick  be  be)d  out  at  them,  tbcy  Jwt|l  bite  it  ;apd  hold 
iit.fo  isi&  that  they  may  be,iwing*d  about  in  the  Air ;  thqr  are  ht  and.  thick, 
^  without  any  3ii/. 

In  their  Match  tbey  keep  a  direft  liine,  gooeralty  from  No£th<«£iafl  to  Souths 
W?ft,.and  are  innumerable  Thou^ds  in  each  Troop,  which  for  the  moft  part 
js  a  Square :  They  march  by  Night,  and  in  Twilight,  apd  lie  ftill  by  Uay. 
The  diftance  of  the  Lines  they  go  in  is  of  fbme  Ells,  and  Parallel  to  each 
.Other.  If  they  mpet  any  ^thiog  that  migbtflppsthem,  they  aToid  it  not,  tho' 
it  were  A  Fire,  a  deep 'Well,  a  Tontm,  I^ake,  or  Morafs,  bi^  without  ai^y 
•Mefiation  wnturp  dirougb,  and  fay  that  aoeant  many  Tbouiim^  ^  tfacm 
«ie  deftroyed.  If  they  be  met  fwimmiog  »verljLkfii,  and  be  foiccd  out  of 
their Courfe,  they  prefently  return  into  it  A^tini  when  th^  are  oiet  in 
'iWood3  or  Fields  and  ft^t^  tbey  fet  tbemfeives.uponi their  bM$r)Feet;like 
a  Dog,  and  make  a  kind  of  Barking  or  Squetftang  Noift,  leapiiig  up  » 
liigh  as  a  Man's  Knee,  defending  their  Lineaskuig  as  they  can :  And,  if  #c 
laft  th^  be  forced  out  of  it,  they  creep  Into.  Holes,  >and  ict  up  a  Ccy 
founding  like  BiMf  Biahb.  They  never  come  into  any  Houfe,  nor.m^ddk 
with  any  thing  that  is  Man's  Meat;  if  a  Hoofe  happen  to  be  m  their  .Way, 
there  they  ftop  till  they  die,  but  through  a  Stadc  of  Hay  or  Corn  tb«y  wiM 
eat  their  Way :  when  they  naaich  through  a  Meadow,  tbey  endamage  it 
much  by  eating  the  Roots  of  Grafs,  but  if  they  encamp  there  by  Day, 
they  921^  fyoiiX  it,  and  make  it  kmk  a^  if  it  were  bwnt,  or  fircwcd  with 
Aihes.  The  Roots  of  Giafi,  wkh  rotten  Wood,  and  tbe  I&fdiAa  ip  it,  arc 
iheir  chief,  if  not  only  Food* 

T  1 1 1 1  a  Thefc 


Thefe  Crefiturcs  are  very  fruitful,  yet  flicir  Breeding  docs  not  hinder 
their  March,  for  fome  of  them  have  been  obfcrved  to  carry  one  Yomg 
One  in  their  Mouth,  and  another  on  their  Back. 

It  is  reported  that  fome  poor  Laplanders  have  cat  fcveral  of  them,  and 
found  their  Fleih  to  tafte  like  Squirrek  -,  Dogs  and  Cats  eat  only  the 
Heads,  and  Birds  of  Prey  only  the  Heart.  During  the  Winter  they  lie 
under  the  Snow,  and  have  their  Brcathing*Holes  upon  the  top  of  it,  as 
Hares  and  other  Creatures  ufe  to  have.  The  Country-People  are  very  glad 
of  thofc  Guefts,  foretelling  there  will  follow  great  Plenty  of  Game,  as  of 

*  Fowls  Squirrels,  Lo-Cats,  Foxes,  f5*r.  whereof  late  Years  there  has  been 

great  Scarcity,  being  told  by  fome  old  People  that  thefe  fort  of  Creatures 
were  feen  in  Lapland^  about  so  or  30  Years  before,  and  that  thereupon  they 
had  Abundance  of  fuch  Game.   ... 

By 2 .  .Thefe  MV^  are  the  fame  with  thofe  caHed  Mures  Norwegiciy  defaibed  by 

ib.^ii.     oians  pybrmius  in  his  Mufanm. 

m>iVMMi      CVl.  Tafce  Sever-Stones^  and  get  the  Milk  outof  tliem  as  clean  as  you 

^(^5^.  can,  then  fetupon  the  Fire  a  Skilkt  or  Kettle  with  Water  big  enough  to  con- 

""/*  V  ^^'"  ^*^^  quantity  of  Stones  you  have  to  cure :  Let  the  Water  boiJ,  and  put 

».i  3./>.5  I.  .^^^  .^  j^^jj  ^  Shovel-full  of  Clean  Wood-Aflies  ;  Chen  tie  the  Stones  together 

in  Couples,  and  put  them  into  the  Water,  and  let  them  boil  therein  for  half 

,  a  quarter  of  an  Hour,  then  take  fome  Birch-Bark,  an4  lay  it  on  the  Fire,  and 

let  the  Stones  be  well  fmoaked  over  it  for  the  fpace  of  an  Hour,  until  they 

are  well  dried  in  the  Smoak ;  thenr  hang  them  up  in  a  Kiochen,  or  in  the  Air, 

for  a  Week  or  more,  until  they  are  perfectly  dry  and  hard,  after  which  they 

may  be  packed  up  in  a  Caflc,  or  othcrwife  for  TranfporMion. 

ni  Moik-       CVII.  That  the  Tefticles  of  the  Animal  in  New-England^  call'd  Mulk-^uafi>t 

iSiJ^ers' do  fmcll  ftrong  of  Muflc  (^  is  mofl:  certain.:  For,  1  have 

known  fome  of  them  kept  a  long  time  in  one's  Pocket,  till  they  were  be- 

New-Eng-   come  hard  and  black,  and  yet  fmelt  as  ftrongly  as  at:firfl:,  .  which  in  my 

and  t  BfiTi'  Qpjj^iQ^  ^^5  nothing  inferiour  to  the  Scent  of  that  which  is  commonly 

fold  for  Mujk  in  the  Shops.  ^  I  remember  that  one  of  our  Seamen,  being 

laid  to  fleeprtoo  near  the  Fire-place,    with  one  of  thefe  dried  Teftida  in 

his  Pocket,  it  happened  that  a  Coal  burned  through. his  Breeches  to  it,  and 

madefo  great  a  Scent  of  il^,  that  he  might  eafily  have  been  findtagood 

way  off. 

This  Animal  deferves  to  be  further  enquired  into,  efpecially  if  what  M. 
^Tbevenot  relates  be  true;  viz.  That  Mj;*  is  nothing  elfe  but  the^lf/firto 
of  a  Beaft  like  a  Deer^  found  in  Cbinaj  in  the  Province  of  Hman. 

Hijuatfimy  CVril.  The*  whole  fhape  of  this  Animal  (which  by  fome  Authors  is  called 
unM^^'^  7V^r«^  was  fuch,  that  we  may  eafily  reduce  it  to  the  Swine-kind,  as  plainly 
Hog,  Sy  Dr.  appears  by  the  Figure ;  but  it  was  much  lefs  than  our  ufual  Hogs  j  for  from 
••» 53-^^359'  ^^^  end  of  the  Body,  whcra  the  Tail  fhould  be,  to  the  top  of  the  Head  be- 
tween 
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'tween  the  Ears*  ^s^cre  two  Foot  arid  two  Inches,  from  thence  tothe.endof  the 
•  Nofceleven  Inches ;  the  Girth  of  the  Body  two  Foot ;  the  Girth  of  the  Necfc  F/f.248. 
.''fixteen/Inch^  5  of  the  Head,  in  the  largeft  place,  eighteen  Inches ;  and  of  the 
*Sriout  twelve  Inches:  For  the  lower  Jaw  in  this  Mexico-Hog  was  more  protu- 
\bc*rant,  and  the  Head  lefs  tapering  than  jn  our  Swine,  and  in  the  Scekton  ap- 
pears much  like  that  of  a  Baby  Roujfa^  only  it  had  not  thofe  Teeth  ;  and-  the 
'Neck  appeared  lb  very  ihort  and  thick,  not  from  thofe  large  Glands,  which 
^in.fome  of  the 'Swine-kind  do  ib  ftuff  out  their  Necks,  but  from  the  fhbrt 
^'turning  upwards 'of  the  VHrfebne  of  the  Neck,'  which  were  kept  clofe  to  the 
-Body,  by*  the  Infcrtion  of  thatftrong  Ligament  into  the  Poll  from  the  Back, 
^yhich  iji  Animals  that  arc  Prono  Capite^  is  of  extraordinary  ufe  ;  and  much 
'-adds  to 'thr  Strength  of  this  Animal.    The  Colour  of  the  Body  was  Grifly  ; 
being  befer  with  Briftles,  which  were  thicker  than  thofe  of  a  Hogy  and  leffer 
•than  thife  of  a  Hedge-Hog ;  but  like  thofe  of  a  Hedge-Hog^  or  the  Quilb'  of  a  '       . 
'Porcupine ;  *  they  were  v^iegated  with  white  and  black  iSngs.    TheBelly  was 
almoft  bare.    The  Briftles  on  the  Sides  were  fhorter,  and  gradually  mcreafed 
•in  length,  as  they  approachM  the  Ridgeof  the  Back;  where  fome' were  five 
Inches  long.    Between  the  Ears,  on  the  Head  was  a  large  Tuft-of  thefe  Bri- 
ftles ;  which -were  for  the  moft  part  black.     The  Ears  were  about  two  Inches 
and  a  half  tohg,  and  pricking  up  ;  the  Eyes  (as  they  are'ufually  in  Pigs)  but 
Tmall  ;  from  the  lower  Cantbus  to  the  end  of  the  Nofe,  fix  Inches  ;  the  Nofe 
'like  thatof  aH<7^,  the  Mouth  not  large,  one  fide  of  the  lower  Lip  made  fmooth, 
as  it  were  by  the  rubbing  of  a  Tuflc  in  the  upper  Jaw  ;  the  Eeet  and 
Claws  perfcftly  as  in  common  Hogs,  only  in-  the  upper  Claws  on  the  fame 
•Foot  proportionably  longer,  being  one  Inch  and  a  Quarter  long,  whereas 
the  true  Claws  were  fcarce  one  Inch  and  an  Half.     It  had  no  Tail.    But  /w,25o.' 
•what  is  moft  particular,  and  differences  it  from  any  other  Animal  I  know 
of  in  'the  World,  is  the  Feet,  or  Navel,  or  Foramen  rather,  on  the  hinder 
part  of  the  Back. 

•  Thefe  Animals  are  bred  in  New-Spain^  Nicaragua^  Terra  Firma^  and  Bra- 
fil :  They  are  ufually  met  with  in  the  Mountains  and  Woods,  and  go  in 
Herds  together.  They  feed  on  Roots,  Acorns,  and  Fruits ;  bur,  as  the  great- 
eft  Delicacy,  they  hunt  for  all  manner  of  Poifonous  Serpents  arid  Toads  ;  -and 
having  caught  them,  holding  them  with  their  Fore-Feet,  with  a  great  deal 
6f  Dexterity,  with  their  Teeth  they  ftrip  off  their  Skin  from  the- Head  to  Hift.Airfm. 
the  Tail,  then  greedily  devour  them.  Pojiea^  (faith  Jo.  Fabery  vfho  had  Mexjcw. 
the  Account  from  F.  Gregorius^  who  often  has  feen  them,  and  lived  in  thole 
Parts  twenty-four  Years)  Radicemfeu  certa  Arboris  Corticemjihi  notum  quarit^ 
quern  comedit^  ne  Veneno  inficiatur  ;  fcf  hac  ratione  optimi  nutritur.  Crefcit  £3* 
augefcit.  When  they  are  made  tame,  they  will  feed  on  any  thing  -,  but  na- 
turally they  are  very  fierce. 

Ovideus  remarks,  that  the  Swine,  whkrh  the  SpaHiards  left  on  the  Iflands 
of  St.  Domingo^  St,  Joannesy  and  Jamaica^  multiply 'd  and  encreaied  5  but  thofe 
in  Terra  Firma  durft  never  go  in  the  Woods,  but  were  deftroyed  by  the  LionSy 
Tigersy  and  Lupi  Cervarii :  Yet' in  thefe  Woods  there  arc  great  Herds  of  thefe 
•  *  I  Tajacu^s 
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Tti^aei^s  that  can  make  their  Party  good  with  the.Sfiroeft  oF  diqm.  |f  anf 
be  woundedt  prefently  he  get9  to  Sis  AflKtance  ^  great  Number  of  ^it 
Xind^  and  never  leaves  til}  he  luui  revei\ged  the  lojiny,  or  is  (lain*  Tbqr 
ftce  always  at  Eooit^  with  the  S^«ri  ;^ana  there  is  often  loimd  the  Body  of 
a  Tygcr^  and  abundance  of  thefe  Uigacus  (lain  together.  Jf  they  fpy  a  Man^ 
they  will  fiercely  fet  on  hin)»  and  his  belt'  ETcape  is  to  get  up  a  Tree,  whidi 
diey  will  010ft  furioudy  aflault  with  their  Teeth ;  nqr  will  tdJSXy  leave  hioBt 
till  forced  by  Hunger,  or  (lain  by  him,  by  Club,  Darts,  or  a  Ciax.  If  cfa^ 
hunt  them,  their  Dog^  are  often  torn  in  pieces  ipj  them.  Xbetr  FIcQi  |s 
eftcomed  very  good,  and  much  delired  by  the  Inhabitants.  They  have  hot 
a  vei^  little  Fat.    Our  Subjed  had  fcarce  any. 

We  come  now  to  the  Anatomy  \  having  therefore diyi4ed  tbeMttf^  of  cbe 
Bdly,  we  toolf  jioticeof  .the  .remarkable  Strudurcs^of  the  Stopi^ds-,  for  it 
Ftg.isi^  had  three.  Intb.tbe  middlemqft  was  inferted  the  CE/cpiMus^  pr  Qulkt  1  whidi 
we  therefore  (hall  all  tbe^^  VentrUle^  or  Stomach,    rropi  this,  .on  oneiide 
was  a  large  Fa(rage  into  the  Second,  which  pouching  out;lvid  its  tjwo  pids 
winding  Hke  a  Horn,  and  .on  the  other  Tide. c^  the  Vix!&.  or  Middle-Stmoach 
was  a  trqe;open  Padage  inp.the  Third,  which  emptied  it  felf  into  the  AmI^ 
Fiz  2^A  ^''^^^    TheJ&rft  Stomach  was  lined  within,  with  a  white  thick  hard  Mem- 
^'  ^    bran%  ;a|tnoil  like, the  inwiu^  Pdlide  of  tbe,G»;zard  of  Fowls ;  with  whkh 
.    non^  of'thejother  Stomachs  werexndawed  :  For  the  Inward  Surface  of  die 
Second  was  fmooth  and  foft,  Jts  Membranes  thin,  and  wort  indining  to  t^ie 
oommonimake  pf  that  oi. Carnivorous  jU^imals :  Jhe  Third .fomewhac  lOLe  d^s, 
.    but  thick/er  and  rimpled  within,  with  large  PHde^  or  Folds.    J)r.  Guw  t^es 
St^mKbmii  Notice,. that  in  th^ Gommonfi^^  ag^intf.the  Pyhrus^  (lands  a  r9lmd^Cf^ngu^^ 
^jjj^   as  big  asra  fmall  Filbixd-Km^t  like  a  ftcpple  tp  the  PyUtHSy  for  preventing 
^T^^'  U^  he  ironje^tures)  a  toorfudden  and  copious  Irnq)tion  of  the  Alinp^t.   Thi> 
/»  2r2  *^  (uffiaenSy^provided  for  an  oijr  Sut^,  by  the  great  Areig^toing  ,of  the 
^*  ^  '  Pylorus  here,  and  the  great  A(cent  it  muft  take,  before  it  can  gp  opt  5  whkJi 
may  be  thejjleaiibn^oo  of  ^Nature's  making  thefe  fevcral  Cells,  or  !pmit]f»s» 
j^  the  better  PigefUon  and  Maceration  of  the  Food  \  for,  it  bqf£  Fn)g^voroi]^ 
Graminivorous,  and  Carnivorous  too,  the  Stomachs  are  fo  contrived,  tbaf  at 
the  Firft  here  t^  its  Uv^d  PiUUk  fomewhat  refemUea  that  of  Birds  .(b|t  are 
Caqp(^>hagous,  fo  the  others  thofe  of  Quadrupeds. 

Thie  Stnall  Guts,  which  in  other  Animals,  being  faftned  to  a  laigi:  JUUn* 
M17,  iifually  do  hang  down,  were  here  clofer  gatherecj,  by  the  (bam^  qf 
this  Membmne,  to  m  Spine :  And  the  Qolonj  which  jn  pthens  is  fl4ipeiidcdL 
here  t^  its  peculiar .Stru^reUcs  loofe,  and  f4lls  down ;  ^r  the  I)u9^efmm^ 
arUisg  from  the  P^Urus  with  a  ibort  turn,  and  the  other  fmall  IntggHp^ 
made  abuodanee  et  .Convolutions  and  Windings*  And  altho*  |he  Mefeptctj 
was  but  very  fliort  ffom  the  Spine,  and  its  Circumfeieojce  (cemjngly  .fa|it  voy 
little  %  yetitn  this  Conm(s  it  conoined  27  Foot  of  thefe  InteiU^es^  lor  €0 
much  they  meafeml  nom  the  Pylorus  to  the  CdoM.  The  (!Mom  was.ooc 
filmed  to  the  Periphiny  or  Rim  of  the  Mefentery,  aaordinarily :  .Ait  «()$ng 
fiom  the  Centre  or  middle,  made  a  Jl^irW  JU«#i  its  &id  hanging  loofe,  and  ita 

--  -  -  cuminsa 
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tttDin^clolely  onited  ont  to  ihocher  by  Membmes.  The  Cohm  vrm  rwf 
lirge,  m  refped  of  the  other  Guts ;  and,  as  I  meafured  It,  it  was  nine  Foot  long. 
It  had  a  fhort  C^^rirni,  but  pretty  wide,  and  B\Pd  with  F^ces.  What  Div 
Grew  obferres,  that  'ds  peoiHar  to  the  Cacum  of  a  Hagj  and  that  of  a 
Horfe  to  have  the  fame  Strui9:ure  wkh  the  Cohn^  is  true  here  too :  And 
it  may  be  reckoned  as  an  Jppendiff  of  the  Celon.  The  Mcfcraick  Vcffefe  were 
aiMb  extraordinary ;  for  here  we  obferved  a  large  Vein  and  Artery<  running  9 
finall  and  equal  Diftance  from  the  Inteftines,  and  from  them  ariOng  an  in- 
finite' Number  of  Icflcr,  but  ftrcight  Vcflels,  which' going  regularly  to  the 
Guts,  and  in  great  Numbers,  afforded  a  very  pleafant  Profpedt. 

The  SfUm  was  about  10  Inches  long  almoft,  almoft  of  the  fame  breath 
through09tt  and  the  middle  was  one  Inch  and  half  broad ;  it  was  of  a  Lead^^ 
Colour,  a  Tittle  Spedcled  or  Marbled.  The  Lirer  confided  of  four  large 
Lobes,  and  was  of  a  dark  red  Colour ;  it  appeared  plainly  Glandulous  ;  and 
had  no  VificafeUea^  but  it  had  a  DuSus  Bilarius^  which  went  from  the  Li-  * 
ver  to  the  Duodenum  as  ufually.  The  Pancreas  was  about  five  or  fix  Inches, 
long  \  and  was  made  up  of  feveral  Glands. 

The  Teftes  were  two  Inches  long,  larger  at  the  upper  end  than  the  lower, 
and  m  the  middle  about  an  Inch  broad ;  they  were  placed  in  the  Scrotum. 
Their  Colour  white,  their  Strufture  clofe,  fo  that  the  Veffels^  which  com- 
pofed  them  did  not  fo  plainly  appear  as  in  an  ordinary  Boar.  Notwich* 
ftanding  which  no  doubt,  their  whole  Compages  was  Vafcular,  tho*  here 
clofer wrought  together,  and  united.  Their  Ufc  is  to  prepare  the  Semens 
which  is  conveyed  thence  by  the  Vafa  Deferentia  to  the  Veficul^  Semi'^ 
nales. 

Thcfe  Deferentia  arife  near  the  tower  part  of  the  Teftes ;  and  are  fo  infer- 
ted,  that  they  might  alfo  equally  empty  themfelves  either  imo  the  Vejic^  So-^ 
tninales  or  Urethra^  The  VeficuU  Seminales  were  one  Inch  and  half  long,  in 
ibme  places  a  quarter  ;  in  others  half  an  Inch  broad. 

Tho*  calPd  VeficuU^  yet  here  they  appeared  more  Glandulous^  nor  wasi 
their  Cavity  any  thing  confiderably  large.  The  common  Orifices  to  them,, 
and  the  Vafa  Deferentia^  made  a  rifmg  in  the  Infide  of  the  Urethra  \  which. 
de  Goaf  calls  Caput  Gatlinaginis. 

In  other  Animals  at  this  place  is  feated  that  Glandolous  Body»  called  the 
Proftat^ :  But  the  Fejkulde  here  being  fo  Glandulous,  pofiibly  they  may  per- 
form their  Office  ',  unlefs  we  fiiould  afcribe  their  u(e  to  thofc  two  Glands 
"^hkrh  lay  on  each  fide  the  Uretbray  and  emptied  themfelves,  with  two  Ori- 
fices,  near  the  Root  of  the  Penis.  Thefe  Gknds  were  Cylindrical,  of  a  whi- 
tt(h  YeOow  Colour,  an  Inch  and  half  long,  and  three  Eighths  of  an  Inch  k» 
pkm^ter.  Their  Subftance  clofe,  like  that  of  the  Tejies,  and  no  perceptible 
Cavity  within,  and  they  layabng  the  outfide  the  Urethra^  reaching  £rom  the 
Mufculi  EreReres  PeniSj  to  the  Glandulous  VeJkuU  before  defcribed.  The 
Veficuht  SemimJts  being  Gkndubus,  n^ufi:  therefore  &crece  feme  Juice,  which 
in  all  likeUbood  is  fome  ways  ferviceable,  tho*^  not  principally,  i»  Generation*  * 
^he  Pinis  was  a  tong  (lender  Body,  made  i^  of  feveral  Mufeks^  wheteof 
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tw6  were  vtry  long,  '  The  Vefica  Urinaria  or  Bladder  oFUrinc/wai  rounder- 
than  in  fome  other  Animals,  where  ufually  'tis  more  Oblong,  The  Urfiers 
\?ere  inferted  at  the  Neck  of  the  Bladder,  not  Sides,  as  in  fome. 

In  the  Thorax  we  were  furprifed-  at  the  ftrange  Formation  of  the  Arteria 
Aoridy  which,  as  it  defcends  along  the  Spine,  in  all  other  Animals,  I  have 
obfcrved  its  Trunk  is  almoft  of  an  equal  bignels,  only  a  little  tapering 
downwards  :  But  here,  between  the  Heart  and  its  Branchings  into  the  Iliac. 
Arteries,  we  found  three  large  Swellings  out.  The  largeft  was  that  neareft 
the  Heart,  which  after  a  fmall  ftreightning,  again  emptied  it  felf  into  the 
Second  i  which,  though  fomcthing  Icfe  than  the  Firft,  yet  was  much  larger/ 
than  the  Third,  which  was  near  the  Divifion  of  the  Aorta  into  the  Ram 
lliaci.  Twoof  thefe  SweHmgs  I  opened,  andfound within  feyeralunequalr 
Cells,  or  Hollows,  but  withal  could  not  perceive  but  the  Membnnes  here 
were  altogether  as  thick,  as  where  the  Artery  was  nothing  extended.  But, 
this  being  the  only  one  of  the  Kind  I  have  diffcdtcd,  I  know  not  how  far  ic 
may  be  preternatural.  » 

The  Aperture  of  the  Eye  was  but  fmall,  as  in  the  Hog  kind  5  the  Mem-, 
brana  NiSitanSy  plainer  than  ufually  in  Quadrupeds,  which  might  be  con- 
venient, fince,  wallowing  in  Mud,  they  might  the  better  rub  off  any  FikK 
that  might  happen  there  ;  the  Mufcles  not  fo  drftinft,  as  in  fome  Brutes  i 
and  hence  the  Motion  of  their  Eyes  not  fo  quick  nor  regular,  the  Pupil: 
round,  the  Optick  Nerve  inferted  almoft  in  the  Aas  of  the  Eye,  and  on  the 
infide  made  a  fmall  Dint,  the  Cboroides  of  a  Pale  Violet^  and  brownilh, 
Colour.  ... 

Juft  on  the  Ridge  on  the  Back,  over  the  hinder  Legs,  is  feated  a  Glandur 
bus  Body,   which  all  Authors  call  the  Navel.     It  is  fo  covered  by  the 
Jong  Briftlcs  there,    that  it  was  not  to  be  obferved,    but  by   opening  of 
them  with  the  Hand  :    And  then  you  (hall  find  a  fmall  Space  there  almoft 
bare  •,  only  befet  with  fewer,    fhortcr  and  finer  Hairs  ;   and  in  the  Middle 
of  it,    the  protuberant  Orifice  of  the  Gland,  by  which  it  difcharges  it  fclf  of 
the  Liquor,  which  is  feparated  by  it  within.     This   Orifice,  or  Foramen% 
had  its  Lips  a  litde  refleded  and  protuberant,   above  the  Surface  (jf  the 
Skin.     It  would  eafily  admit  of  a  large  Probe,    which  I  could  mm  into 
feveral  Parts  of  the  Gland.      Upon  a  gende  Preffure  with  my  Finger,  I 
could  obferve  a  fmall  Quantity  of  a  white  yellowifli  Juice,  and  Ibmc  part  of 
it  of  a  little  darker  Colour ;   which  yielded  a  very  pleafant  and  agreeable 
Scent,  and  was  judged  by  myfclf,  and  feveral  others  who  fmek  it,  to  be 
F/^.25i.n^uch  like  that  of  Muflc  or  Civet.      The  Gland  it  felf  was  feated  between 
the  Skin,    and  fome  Part  of  the  Panniculus  carnofus  :    For  in  the  Middle  of 
that  Part  or  Surface,  which  refpefted  the  Back,  'twas  bare,   and  not  covered 
with  that  Mufcle,    but  only  the  Edges  of   it  endofed  within  it  5    fo  that  in 
taking  off  the  Skin,  the  Gland  too,  as  I  have  obferved,   could  not  eafUy 
efcape,  but  go  with  it.     However,  this  .Mufcle' may  be  affifting  to  it,  by  155 
Contractions,    in  preflSng  out  of  its  Liquor,    as  the  Sphindter-Mulcle  is  cp 
thofe  Scent-Bags, .  placed  *at  thc.Extrcam  of  the  Re£fum,  of  ether  Anima^. 

This 


This  Gland  was  conglomerated,  or  made  tip  cJ  feveral  minute  and  fmall 
white  Glandules;   it  had  no  confiderable  Cyfiis^  or  Cavity  within  ;   but  like  ' 
the  Pancreas  or  Salivatory  Glands,   it  had  abundance  of  Secretory  Du6lus*s 
which  terminating  at  iaft  in  one,  difcharged  iu  feparated  Juice  by  a  common  ' 
Orifice. 

This  Orifice,  having  fomething  of  a  Rcfemblance  of  a  Navel,  has  impo- 
ftd  almoft  upon  all  who  have  writ  of  this  Animal,  ( and  have  only  fuper- 
fiicially  viewed  this  Part,  without  examining  any  thing  further,)  to  believe  it 
an  Utnbilicus  j  and  thofe  who  have  deviated  from  diiff  Sentiment,  have  been  as 
unhappy,  in  delivering  altogether  as  abfurd,  and  extravagant  Conjedtures  a- 
boutit.  . 

Byt  there  is  nothing  I  can  parallel  this  Gland  with,  more  than  thofe  Scent- Pi«t'«Htt. 
Bags,  or  Scent- Glands,  I  have  formerly  mentioned  to  be  in  other  Animals.  SJS^J^* 
This  I  firft  took  notice  of  in  Pole-Cats^  in  which,  juft  at  the  Extream  of  the 
ReSuntt  were  placed  two  Bags  fiU'd  with  a  crafTie  and  whitifh  Liquor,  whofe 
Stink  was  fo  very  great,   that  I  could  not  well  endure  the  Room,  till  I  had 
removed  them,  and  then  the  whole  Body  feem*d  very  inoffenfive.    The  fame 
I  have  obferved  in  abundance  of  other  Animais  ;  as  in  all  the  Pok-Cat  kind, 
in  our  common  Cats  *,  in  a  Lion  -,  in  Dogs ;    in  a  Fox,   6?r.  Thofe  Bags 
in  the  Civct-Cat,  or  Hyeana  Odoriferay  are  nothing  but  the  fame ;  as  are  like- 
wife  thofe  of  a  Mu/k-quajb  mentioned  above :  For  they  are  not  the  Tcfticles'^^AA^'- 
of  that  Animal  5  for  having  feen  the  Skins  here  in  Town,  and  thdc  Mufk-cods,  *•  ^^^' 
I  find  them  to  be  only  thefe  Scent-Bags.     So  the  Cajioreum  we  have  in  our 
Shops  is  not  the  Stones  of  a  Bevety  as  formerly  reputed,  but  of  the  fame  Na-  ^'"^'M^^ 
ture  altogether  with  our  Scent- Bags.  *" 

And  indeed  in  moft  Species  of  Animals  there  may  be  obftrved  fomething 
the  fame,  or  analogous  to  it,  which  gives  them  their  peculiar  Fatorsy  or 
Smells,  Thus  I  have  obferved  in  Reptilesf,  as  in  the  Rattle-Snakes,  in  Vipers, 
in  our  common  Snake,  ISc:  two  long  Bags  in  the  Tail,  which  empty  their 
foetid  Liquor,  near  the  Verge  of  the  ReSlum.  But  in  all  Animals,  I  find 
not  thefe  Bags  or  Glands  feated  here,  but  in  fome,  in  different  parts  of  the 
Body :  In  Fowl  and  Birds,  in  the  Rumps  you  will  meet  with  two  Glands, 
which  have  three  Pipes,  or  Secretory  Duliusy  arifing  on  the  Top  of  it,  above 
the  Surface  of  the  Skin,  which  difcharges  a  foetid  Liquor.  I  find  thefe 
Glands  the  largeft  in  Gecfe  and  Duck-Kind,  which  ufe  the  Water  5  and 
any  one  at  the  Table,  by  tailing,  may  perceive  in  a  Duck  how  ftrong-fcent- 
cd  they  be.  In  turkeys  'tis  lefs  glandulous,  but  they  have  a  larger  Cyftis 
within.  In  the  Oftrtdge  indeed,  I  did  not  obierve  it  on  the  Rump,  but 
fomething  higher  on  the  Back,  where  it  made  two  Bunchings  out,  and  un« 
dcr  the  Skin  I  found  a  Cyftis  filled  with  a  concreted  yellowifh  Juice.  This 
fomething  approached  near  the  place  where  was  feated  the  Gland  in  our 
MexicO'Hogy  which  I  call  the  Scent-Gland j  and  it  yielding  fo  grateful  a  Per- 
fume, (for  fo  it  was  efteemed  by.  myfelf,  and  feveral  others  who  fmelt  it) 
from  it,  I  have  named  it,  the  Mexico  Mujk-Hog.  But  this  is  remarkable, 
that  as  our  MuJk-lUg  has  its  §cmuGlands  feated  on  the  Back,  fo  the  QazeUa^ 
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o\  A^-Z>^^i  bM  bik  A6(/tafig  on  the  Belly,  netr  the  XJmUUcus.  Erttf  me 
obferves  whftt  w  horrid  Stink  the  Urine  of  Cats  will  make  ^riiere  it 
ligbcs  i  perhaps  ip  rendrmg  their  Urine  at  the  fame  time  they  may  empty 
their  Scent  bags  iUted  ar  the  Rittum^  which  mixing  with  it,  in  a  great  Mea- 
fure,  may  give  it  its  ftrong  Fator.  So  the  fame  oi  Rats^  of  Mice^  of  a  Fox 
when  bunffd.  €^f . 

No  Author  indeed^  has  called  the  Scent  of  this  Animal  a  Perfume  \ 
Oil  tb^  qontraryt  they  have  all  branded  it  as  a  Stink:  But  even  the 
Qeft  Perfumes  fooietimcs  make  the  greateft  Stinks.  Gvet^  nay»  Mufit  it 
fe^,  when  freih  and  green,  and  in  large  Quantities,  are  no  ways  agree- 
able, but  very  oflfenfive  to  the  Smell,  as  many  have  obfcrved :  And 
what  c^  more  too>  fuch  z^  Ambergreafe  at  the  ^x%  as  GnS.  Pi/9  affure^  us. 

OjLt  Ta/a(H  therefore,   when  yoqng,   and  when  but  a  fmaB  Qoaneity 
of  thi$  Liquor  is  feparated  by  this  ^nd,    may  aflTord  but  little  or  fio 
Scent}   and  I^:eo%   till  they  are  well  ^own,  do  not  much  ftink;   but 
afterwards,    when  in  great   plenty,   this  Juice   is  voided,    by  its  Copi- 
oufnefs,    and  being  thin    and    fluid,  and  fo  more  Vapo«irfll>!e,     it  may 
flrike  ovr  Organs  with  &ch   brifk  and   nimble  Strokes^    as  to  create  a 
?ain  ;   whereas  a  more  Icifurcly  Appulfe  of  its  Partklcs  from  a  leftr^ 
and  concreted  Body,    oiay  give   a  Pleafqre.    So  our  Tajaetiy    when  this 
Giand  does  very  liberally  diicharge  its  Lkjiior,   may  be  thought  to  ftink  v 
and  yet  tl^  Stiok  ui  Tioie  may  become  a  Perfume.    Thus  that  feetkl  Liquor 
in  the  S^ent-bag^  of  a  fFeafel^   having  formerly  put  it  on  a  Paper,  anct 
kepi  it  a  little  vhUe,  afforded  noe  a  pleafant  Smell.     Why  therefore  we  per- 
ceived no  Stink  at  firft,  upon  the  DifleAion  of  this  Gland,  but  rather  a 
fweet  and  plea&nC  Smell,  (if  it  is  otherwife  in  thq  Countries,  where  they 
1i)reed,)  thi$  may  be  the  Realbn,  becaufe  it  had  been  dead  fome  Days  before 
\  examined  this  Part,  and  then  I  fo^ind  but  a  fmall  Quantity  of  ai>  incraffi* 
tod  Liquor  there  1  tho*  I  muft  acknowledge,  that  I  was  informed,  that  when 
if  was  alivc^  it  was  obfcrved  by  the  Family  where  *twas  kept^  that  wherever 
it  went  it  left  a  good  Perfume  behind  it.   This  I  am  fare  of,  that  when  twas 
dead,  and  obferved  by  me,   and  feveral  others,  it  yiekted  a  fragrant  one  ^ 
which  I  think  is  fuflScient  to  juftify,  or  at  leaft  to  excufe  Uie  Name  I  have  gi^ 
venif. 

We  further  ob&rved,   that  ^  Cramum  ftemM  entiit,  without  Sotcves  r: 
From  the  Nojde  to  the  end  of  the  Pble»  eig^  Inches  and  a  h^.    Mere  the 
Cranium  grew  very  narrow,    and  then  did  fpread  it  fblf  again  Triangdarwife,. 
a^d  behind  naade  a  hrge  Hollow  where  it  refpeded  the  Back,  and  where  were 
i(i^rt;ed  f^ong  Mufcles^  and  the  Ligament  ftom  the  Back,.  I  fenocrly  men- 
tioned, by  which  myeaps  the  Head  is  ib  kept  ftnught  up,  and  when  alive  he 
fcenftcd  to  have  but  a  very  fhort,  if  any  Neck  at  aff .   The  /Vw  AudiimMSy 
or  Faflfage  to  the  Ear,  was  fometbing  remarkable  ;  bring  placed  near  die  Pole. 
If^  die  upper  Jaw  before  were  four  Teeth,  or  Imifores  \  a  little  further^  was 
placed  a  large  Qat  Tu&,  fliarp-edged,  and  ftanding  outwards  ;   and  beyond 
thati  qf  «ach  fide,,  fix  double  Teeth,  or  Mdapis.    The  bwer  Jaw  was  fix  In- 
ches 
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dies  and  laU  kmgv  toe  and  half  brotd  at  .thtf  fiHb  doiUa'Toteh^  o^  whith 
there  were  fise  of  ourh  fide«  The  fioAe  of"  the  Idwer  Jaw  here,  frcnti  the 
D^tes  Morales  to  the  Incifores^  feem*d  fpongy  and  <iurious  {  and  the  Tirfks 
ia  this  Jaw  w<ere  rooted  out ; .  as.  wera  oitt  or  two  of  the  Incifsris^  Which' 
m  alt  were  abcnt  foar. 

There  were  fevcn  Vertebra  of  the  Neck,  which  mcafured  in  Length  four  Ih-  -Rif  .249. 
ches  and  a  half !   The  fifft,  or  Ailoh,  had  two  broad  tranfveffe  Prooe(fes,  but 
no  Sfine^  (be  ftonfd  had  a  large  Spine,  the  third,  fourth,  fifths  had  no  Spines,.     -      . 
<the  fiiKh,  amdjeveiuh,  had  lai^  Acute  ooea.  There  were  nint^teen  Vertebrae 
of  the  Back  \  the  Spina  of  thcr  firft,  fecond  and  thitd,   were  about  thr^d  Ir^ 
chea  k>ng,  but  tbejr  gradually  dedreaded^  is  they  appnkached  the  Tail.    The 
fii^Veti^s^f  tht  Os  CvceigiSi  Was  two  Iifehes  Jong  \  but  I  thought,  that  aic 
firft  it  anght  ha^e  been  Tefefal^  though  now  it  was  but  one  Bone.  There  #ere 
about  fix  Vertebra  more,  which  ran  no  farther  than  the  Extent  of  the  Os  Ifcbii. 
There  weve  fourth  Riba  of  each  fide ;   the  Os  Steria  juttiAg  <»ut  about  an. ,        ^ 
Inch  beyond  the  lifting  on  of  the  firft  Ribs. 

The  Scapula  was  five  Inches  long,  the  Os  Femarii  of  the  Fore^foot,  five  In- 
ches and  half  k^  \  the  ^ihut  of  the  Foia^faoc,  about  the  fame  length  in  the  /*. 
whole)  but  from  the  JunSure  with  the  Os  Femaris  CO  the  Os  Mekudrfi^  was  but 
4  Inches;  for  frdm  the  JuDddre  with  the  Thigh-bone,  it  jutted  oiit  farther^  al 
in  the  Figwe.  The  BMcaof  the7jif>i  were  5,  of  ifae  Mrtatarfus  3,  aboui  1 
Inches  long ;  the  Bones  of  the  Di^ti  9,  there  beings  two  Co  tach  Claw,  and.  j 
Qaws  to  each  fore-Foot.    The  Os  Femms  of  the  hinder  Foot^  was  a! moft  fix . 
Inches  long;  atid  near  its  JunduM  with  the  Or  'Tibia  it  Bad  a  fmall  Bon^,     ^ 
like  the  PateUa  in  the  Knee  of  a  Man.    In  she  Leg  here'  were  two  Bones  1 
€hei^^  Mejns  arid  MimsSi  five  Inches  and  a  half  long  2  But  this  Pare  in 
the  Fofe-Leg  was  only  a  fingle  Ebne,  though  in^  a  Dog^  a  Monkey,  and 
fome  other  Aninnfala^  there  are  Cwo  Booe^  to  the  Fors-Leg  Hkewrfev    The 
Ox  Calcis  was  alittoft  twd  fiMheS  long ;  and  there  were  four  oth^  Bonea 
of  the  Tarfite  ^  Idfte(^.    The  Metatarfus^  or  Footy  was  coanpofed  tff  fbu^ 
Bones;  and  the  two  innermoft  much  the  largeft,  being twd  ahd  a  qiilrffie 
loog:  there  were  fbclr  Vigiti^  aad  in  each  three  Bones^  whereof  the  laft  liras  .  -^ : ' 
covered  wifh  a  Nail. 

Fig.  448.  Repwfisfita  Ad  nacml  Shape  of  d»  Modco-Hngf  aiid  fh^  UtA  st^pumin 
d,  pctois  to  the  $b6n^GlMd.  l![«t''*' 

Fig.  249.  The  SdeletOA  %  a.  she  Fore-Teecb  j;  *.  the  Tuft;  ^r.  the  Gfindei^  Fiz.%A!i 
or  Molares\  d.  the  Ldwer  i^ve,  that  Pan  of  the  Lower^W  whieh  was  Fi^.tlq] 
Carious  ;/•  the  Cranium -^  g.  the  Orbit  of  the  Eye;  b.  the  Porus  Audit  orius^ 
or  PaO^e  of  the  Eu: ;  i.  t^t  Trlaflguhr  Earpanfion  of  the  Cranium  badk*         *     . 
>  wards;  k.  ^Vertt^aait^t^  Neck;//,  the  ^^/^Mif  of  the  BackandLomsv 

I  m\  the  Vertebra  of  the  Os  (Uc^gis ;  ira;  the  Ribs  ^  0.  the  Prbttibciant  Bcme 

f  Off  the  Stenmrn-y  p.  riie  Scapula^  ot  Shoulder-Biade ;  f  the  Os  IfabH ;.  r  r.  the        .      . 

(  Os  Femeris^  or  Thigh^Bonefi^ ;  /.  th6  Patellar  of  the  hinder  Legs ;  /.  the  Tibia^ 

i  of  the  Fore-Leg ;  i^.  a  large  ProtiiberaiMHS  of  the  Tibia  %  w.  theTibia^  or  Fef' 

i  fit  majue  of  the  hinder  Leg;  x.  the  Fibula  of  F^ffUe  mHus  of  the  hinder^ 
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Leg ;  jy.  tiie  Vtarfus  or  Inftep,  on  both  Legs;  %.  the  d&  or  Hed,  in  tbe 
hinder  Leg;  aatt.  the  Bones  ofthe  Metamrfus^  or  Foot;  0/3/3.  the  Di]^/ 
or  Toes ;  y  y  y. .  the  Naila. 

Fig^iSO.  Fig..  250.  The  OriEce  of  tbe  Scent-Giaod*  as  it  naturally  appeared  on  the 
outfide  of  the  Skin  of  the  Back :  A  little  fpace  round  this  Orifice  was  almoft 
bare  of  Briftles, 

Fig.z^i.     Fig.  251.  The  Soent-Gland  it fclf^  which  was  coiglomerated. 

Fig.252.  Fig.  252.  Moft  of  the  Vifcera  \  a.  tbe  CEJiiplHigtts^  or  Gujtfec ;  ^.  the  firft 
Ventricle,  or  Stomach;  e»  the  feoood  Vencride,  or  Stomach ;  dd.  the  Coruad^ 
or  Horns  of  the  feoond  Stomach,  e.  die  third  Stomadi ;/.  the  Pyhrus  \ggg. 
the InUfiina  Tenuidj  or  fmall  Guts  *^bbh.  the  Cchn ;  1.  thcCeami  k*  the  Return  ; 
/.  the  Mefentery ;  mm.  the  Mefeiaick  Veflels;  n.  the  pMcrtas\  0.  the 
Spleen ;  ^.  the  liver;  q.  the  i>iKS^  of  the  GaU»  froao  the  Lirer  to  the 
Duodenum. 

P!g'^S2»  Fig.  2Sii  Theoutlide  of  the  three  Stomachs,  more  in  their  natund  Situa- 
tion ;  a.  the  Gula ;  t.  the  iirft  Stomach ;  r.  the  ieccmd  Stomach  ;  d.  the  thinl 
Stomach ;  e.  the  Pylorus ;  ///.  the  Blood- VcflEek. 

Fig. 2 54.  Fig.  254.  The  Stomach  opened  ;  a.  the  (Efapbagus^ox  Gula  ;  t.  theEiv 
trance  of  the  Guluj  or  GuUet  into  the  iirft  Stomadi ;  <:  c.  the  infide  ofthe  BsSt 
Stomach,  which  was  inrefted  with  a  ftrdng^  thick,  white  Peliide  or  Mem- 
brane \  dd.  the  fecond  Stomach ;  ee.  the  third  Stomach*  in  which  were  re- 
markable fevcral  Plsc^y  or  Folds ;  /.  the'  Pylorus.  , 

Fig.255.  Fig-  ^55*  The  Genital  Parts  and  the  iBJaddej;  5  a.  the  Bladder  of  Urine ; 
^.  the  Neck  of  the  Bladdery  ^  c.  thcUretcrs'^ydd.ihe  Sf'^es  ^ or  Stones;  r^. the 
Fa/a  Deferoniia^  ff,  the  VeficuU  Seminales^  which  here  were  Glandulou^  5 
g.  the  Capui  GdUinaginiSy /vihtxt  the  VeJicuU  SeminaUs^  and  Vafa  Deftrnaia 
impty  themfllves  into  the  Urethra  \  bh.  two  Glandulous  Bodies,  which 
poffibly  may  be  reckoned,  the.  Profiata  \  %.  the  Orifices,  by  which  thefe  Glan- 
dtdous  Bodies  empty  themfdves  into  the  Utdbrav  k.  t^e  Urethra  opened, 
/;  the  ^ems ;  m  m.  the  two  Mufcles  belonging  to  Che  Penis ;  n  n.  other  Mufcia 
affifting  to  the  fame. 

Fig'2s6.  . .  Fig.  256.  The  Heart,  and  the  Jmurifma^  qi  the  ArteriaAaria^  or  gicac 
Artery  ^  a.  the  Heart;  b  b.  the  Afcending  Branches  ofthe  great  Artery ;  r.  the. 

r  M  .3  defcaodtng  TxuAkof  the  great  Artery  \  d.  jthf^  iirft  Aneurifnus^  or  Diftention  of 
the  great  Artery  open,  to  ftiew  its  fevcral  Cells  within ;  e^  a  ftreightningof  the 
Artery  again ;  /;  the  fecond  Aneurifma  open  likewife ;  g.  the  third  or  fmalleit 

.   .  ;    '\Aneurifma ;  bhb.  the  Iliac  Branches  of  the  great  Artery* 

^J^^  '  CIX.  This.  Animal,  which  was  broi^ht  alive  from  Virginia^  has  many. 
ittWm^'  Names  ^ven  it  by  different  Authors,  and  generally  by  the  ^glifo  it  is  called 
»39 .^lis*.  Opoffumi ot  Pojftim.    In  L^tin  it  is  named  ^^mi-Vulpay  and  Vulpi-Simioy  as  if 
Fig,2sj^  it  were  of  amiddle  Nature,  between  a  Fox  and  an  Ape.    But  I  think  a  Deno- 
mination naight  be  beft  given  it,  from  that  particular  wherein  'tis  moft  diftinr 
guilhable  from  all  other  Animals  *,  which  is  that  remarkable  Pouch,  or  Mar- 
fitpium  it  has  in  tbe  Belly,  into  whkh,  upon  any  occafion  of  Danger,  it  can 
2  receive 
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recdcr^  its  young  ^whenpc  it  mty^properlf  be  named,  M4Nrfupi4dt  America^ 
.  uum :  And  I  am  apt  to  tbiok  i(  ipay  be  ^Qced-to  tbe  Vermia-kind* 

It  meafurcd  from  the  Extremity  of  the  Nofe  (q  the  dp  of  the  Tail,  thirty- 
one  Inches^  the  length  of  the  Head  was  fix  laches,,  the  Tail  was  one  Foot 
long,  the  Neck  and  the  Bqdv  was  the  Complement  of  the  flrft  Dimenfion,  die 
Girth  of  the  Body  now  dead, .  was  fifteen  laches  and  a  half  ^  when  alive  and 
well,  it  feemed  inuch  thicker.  The  Fore-JLegs  were  fix  Inches  long,  the  hin- 
der llegs  but  four  Inches  and  halJF.  The. Girth  of  the. Tail,  near-  the  Root, 
was  three  Inche^  nei^r  the  tip-bc^  one  Inch.  The  Head  about  the  Ears  was 
largeft,  meafuringon  the  Fore^iiead,  from  one  Ear  to  the  other,  three  Inches ; 
thence  gradually  tapering  tpwards  the  Nofe,  and  more  reiemblingthat  of  a 
Pig  than  ai^?y.,.The  Apertufes_  of  the  Eye-lids  were  not  Horizontal,  but 
lying  in  a  flreight  Line  from  th^  Eyes  to  the  Nofe,  and  not  large.  The  Eans 
were  about  an  Inch  and  an  half  long,  not  fiiarp,  but  of  a  roundifii  Figure. 
The  RiSus  of  her  Mouth,,  from  the  corner^  on  one  fide,  to  the  end  of  the 
Nofe,  meafured  two  Inches  and  a  half. 

The  Fore-Feet  had  five  long  Claws  or  Fingers  equally  ranging  with  one  ano- 
ther, and  a  hooked  Nail  at  the  end  of  each  Finger.  The  hinder  Feet  had  four 
Fingers  armed  with  hooked  Nails,  and  a  perfed  Thumb,  fet  off  at  a  diilance 
from  the  range  of  the  other  Fingers,  and  as  in  a  Human  Body,  this  Thumb 
was  ihorter  than  the  other  Fingers,  and  had  not  a  hooked  or  curved  promi^ 
nent  Nail,  but  a  tender  flat  one.  This  contrivance  of  the  Legs,  Feet,  and 
Nails,  feems  very  advantageous  to  this  Animal  in  climbing  up.Trees  (which 
it  does  very  nimbly)  for  preying  upon  Birds,  which  it  is  moft  fond  of-,  the! 
it  eats  other  things  too.  Thefe  Fingers,  Toes,  or  Claws  were  naked,  with- 
out Hair,  the  Skin  looking  of  a  reddifh  Colour  here. 

They  were  about  an  Inch  long,  and  the  Thumbs  almoft  as  long.  .  The 
Palms  of  all,  efpedally  if  dilated,  as  it  does  in  Climbing,  were  large,  but 
fo  contrived,  as  to  be  able  to  be  contraded,  as  in  Walking.  But,  that  they 
might  here  be  better  fecured  from  Injury,  I  find  at  the  fetting  on  of  each 
Toe,  in  the  Palms,  a  protuberant,  flefiiy^  and  almoft  cartilaginous  Body : 
In  feeding  it  felf,  it  makes  ufe  of  the  Fore-Feet  in  brining  the  Food  to  its 
Mouth;  as  do  the  Monkejf  2^A  Squirrel-kind.  The  Tail  was  without  Hair, 
(only  for  a  little  way  near  the  fetting  on)  and  tapering  from  the  Root  to- 
wards the  Tip,  was  covered  with  a  regular  Order  of  fmail  whitiih  Scales  i 
which  for  the  moft  part  were  oblongifii  Hexagons^  between  each  of  which 
one  might  obferve  a  little  Skin,  or  Membrane,  in  which  they  are  fixed.  The 
Colour  of  the  Scales  nukes  the  Tail  to  appear  whitiih,  tho'  the  Skin  feema 
of  a  darker  Colour. 

The  Ears  were  alfo  bare»  and  without  Hair:  and,  although  foft  and 
ilender,  and  in  colour  and  fubftance  almoft  refembling  the  Membrane  of  a 
Bat^s  Wing,  yet  they  are  ereft,  and  of  an  oval  Figure.  I  could  not  per- 
ceive that  cartilaginous  Body,  which  ufually  is  to  be  met  with  in  the  Struc- 
ture of  this  Part ;  fo  that,  if  it  did  at  all  enjoy  a  Cartilage,  'twas  at  leaft  much 
finer  than  in  moft  other  Animals.    The  Concha^  or  Paf&ge  to  the  Fcrus  Judi- 

tortus^ 
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began  (p  ^^  i!I,  the  Verge  or  Rime  of  ihe  micwaafd  Ear  f^eijficd  ta  be  cnm« 
ped  ;  and  wh^  it  died,  to  be  lb  fimT«lPd-,  -»  if  bamc^  tipi  hoc  mak  ing 
fmooth,  but  a  jagged  edge;  *-    -- 

The  upper  Jaw  was  foniewhat  longer  thatr'  the  under,  die  Nbftrib  were 
laige,  the  £yes  bfatck,  fmall,  vivtd,  and  esi^erted,  when  afire ;  now  dead, 
very  much  funk.    The  Neck  was  flkort,  and  the  Bresft  brodid.     It  bad 
M^acbio^sf  Kke  a  Cat.    Tbe  Fur  upon  the  Faee  was  (bortbr  and  wbker  than 
the  reft  of  the  Body ;  on  the  Back  and  Sd^  it  was  of  im  4^6<^oleur  or 
dappled  with  bhck  Hair  in  (pots^  intermixt  nith  wfitt^^  e^mafl^  oft  the 
Back*,  on  the  Belly  'twas  more  of  an  .^JM^CoIour^attf-of  a  darker  on  the 
Legs.    The  longeft  Hairs,  whkh  were  ftrdnger  and  eqarfer  thaa  the  fcft, 
•measured  three  Inches  ;  being  white  towards  the  ends,  but  perlaps  the  Fur 
njay  rarjr  in  different  SubjcSss.        , 
fig.%gS.    ^t  the  bottom  of  the  Belly,  in  the  nriddle,  between  ijie  two  binder  Leg^ 
we  obfervcd  a  Slit,  or  Aperture,  moderately  expended  about  two  Inches  long } 
capable  of  a  larger  Extenfion,  by  dHating  it  whh'one's  Fmgers,  even  when 
it  IS  aKre.    It  can  fo  exaiftly  cfofe  and  contrad  itt  that  the  Eye  does  not 
/^/]^.259.  readily  dilcover  it.    On  each  fide  of  tbb  Apertore  there  is  a  Redupficadon 
of  the  Skin  mwards,  which  forms  a  hairy  Bsg :  But  the  Haits  here  are  fo 
thinly  fet,  that  almc^  crery  where  you  may  obfenre  the  Skm.     Alt  Au- 
thors agree,  .that  the  ufc  of  this  Bag,  Pouch,  or  Marfitptum^  is  for  the  Pre- 
fenration  of  the  young  Ones,  znd  fecuring  them  upon  any  Occafion  of 
Danger ;  and  tbe  De(ign  of  Nature  is  adnkrable  in  forming  and  adapting 
this  rart  fe  fuitaUy  to  that  End.    There  are  two  remarkaUe  fbn>ag  Bones 
Fig.260.^^^  to  be  met  with  in  any  other  Skeleton,  which  from  their  Office  I  cdtt 
i^/i^/jeave  to  calf  Offit MarJkphtUay  or  J^anHort^  Maffkpn.    The  Bones  are  fi> 
Fy.Ui.cr.  iaftened  to  the  upper  and  inward  Edge  of  the  Offa  Pubis^  that  at  their  Bifis 
here  they  touched  one  another,  juft  at  the  Coalition  of  the  Bones  that  fbmi 
the  OJpt  Fttbif :  The  other  Extremes  of  theft  Bones  were  fo  diftant  from  one 
another,  that  it  meaittred  twor  Inehes  and  an  halfl    The  Bitfis  of  tfce^  BoneSt 
where  joined  to  tbe  0/fSr  Pairs^  was  half  ait  Inch  broad,  haring  two  Heads,  the 
larger  lying  near  the  Coalition  of  the  ()ffa  Pttfis  and  the^lefier  towards  the  Os 
Co^endich  \  harmg  in  the  Middle  a  Sttms  into  which  was  recdred  a  fVotabe- 
ranee  of  the  Offa  Pubis.  By  this  Contrivance  it  appears,  there  can  be  00  Moti- 
on of  thefe  Bones,  nearer  or  farther  from  one  another,  bat  that  they  muft  ftand 
always  at  an  equal  Diftance :  Nor  did  I,  opoo  Trial;  find  it  othenrtfe  $  bat  ob- 
ferv'd  diey  were  capable  of  a  fmall  Motion  inwards,  towarda  the  Spiws^  and 
outwards  from  it.    Thefe  Bones,  as  they  afcended  from  the  C7r/Wfr,  grew 
Jknderer^  being  about  the  Middle  but  a  quarter  of  an  Inch  broad :  And  they 
were  cadi  tvro  Inches,  long.  To  thefe  Bones  there  were  beflbwcd  fonr  Pair  of 
Mufcjes,  and  there  was  another  Pair  thar  did  run  orcr  them,  to  which  thefe 
Bones  did  perform  the  Office  of  a  Trotbka:  The  firft  Pair  of  Mufcles  (/.  e.  wbidi 
firft  came  to  be  diffeftcd  upon  the  Pronation  of  the  Animal,  and  wftichr  fronr 
its  Figure  I  (hall  call  Triangidaris)  arifcs-flelhy  from  thewholeLength  of  the 
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internal  fide  of  (Me  Bones,  afiid  bfeited  their  oppodte  Tendoitt  «n  each  fide 
of  the  Rtma^  or  Aperture  of  the  Miirfitpikm.    Under  Part  of  thefe  Mufdes 
lay  another,  or  a  2d  Pair,  flat  and  thin,  havii^  their  Origin  from  the  upper 
Part  of  the  Internal  Side  of  the^O^  Marfupialia^  andinfcrting  their  oppofite 
Tendons  a  little  above  the  Tendons  of  the  former  Mufcles.    The  Ten- 
dcnce  or  DireAion  of  thc'MuJcuIar  Fibres  of  this  Pair,  in  ftkiion  to  the 
firft,  made  a  Deci^tion.    The  third  Rur  of  Mufctes,  we  (hall  take  Nbtk^ 
of,  had  their  Rife  from  tb*  Foit-part  of  the  Bafis  of  thefc  Bones,  wh^re  they 
were  joined  to  the  Os  PubiSi  and  were  afterwards  inferted  inio  the  Unea 
Ajfera  of  the  Thigh-bone.    The  fourth  Pair  did  arife  froai  the  external 
Side  of  thefe  Bones  near  the  Bafis,  and  are  inferted  into  the  Fore-Part  <rf"  the 
Thigh- Bone  near  the  Middle.  The  laft  Pair  of  Mufcles  arifcs  more  immedi- 
ately from  the  Marfufium  or .  Pooch  it  lelf.    For  f^reading  thdr  Mufcdltf 
Fibres  all  over  this  Bag,  as  tbey  iffoe  from  it«  by  joining  their  Fibres  to^ 
gether,  tbey  more  remarkably  form-aScJid  Mufete,  which  of  each  Side  pai^ 
fing  over  the  middle  of  thefe  Bones,  (f .  t.  in  the  Proae  Pofiure  w«  ar^  d^ 
fefting  it)  at  length  were  inferted  in  the  Spine  of  the  Os  Ilii.     The  two 
firft  of  thefe  Mufcles  muft  ferve  towards  the  Dilatian  or  opening*  this 
Mdrfiifium  or  Pouch  i   for  thefe  Bones  are  a  Fulcimenc  or  Balls }  theiiF 
Articulation  will  not  admit  of  a  Contradion  inwards    or    nearer    to  OBd 
another;   wherefore,  when  th*   firft  and  fecond  Pair  of  Mufcles  aft  or 
contradt,  they  muft  neocferily  Open  or  Dilate  the  Moutk  of  the  A&r- 
Jupi^m  or  Poueh.    The  third  ted  K>yrth  Pair  of  thefe  Mufcles  inay  fer v« 
to  extend  thefe  Bones  outward  %  fo  that,  when  this  Animal  h^n^  by  its 
Tail  (as  it  docs  frequently)  the  weight  of  the  Pectus  in  this  Pouch,  by  thi4 
Means  will  not  pitfi  fo  much  upon  the  inward  Vifcera.    The  fifth  and 
laft  Pair,  as  they  may  fcrvc  to  idihrte  the  Capacity  of  the  Pouch-  it  felf,  fo  like- 
wtfe  may  ferve  the  better  to  fufpend  its  W^bt,  when  the  Animal  is  f^on& 
Capitiy  and  if  it  gravitates  tnomuch,  dicy  may  retract  it  up ;  and  the  eafier, 
becaufe,  pafiing  over  thefe  Bones  like  a  Pulley,  their  Force  is  more  augment 
ted.    The  Ant^onift  totfaeir  Mufcles  is  the  SpbinStr  Marjiipiiy  an  Oval  Se- 
ries of  ftrong  Pleftiy  FilM-es,  which  fcrve  to  conftHnge  and  clofe  the  Orifice 
of  the  Pouch  \  wluch  it  does  fe  perfeftly,  (as^  I  have  already  obfenred)  that 
one  would  think  the  Skin  here  not  to  be  flit. 

The  Pbucb,  or  Marfifium  it  felf,  was  a  membranous  Body,  not  very  thick  plg.ig<L 
though  confiftiog  of  fettra^  Coats  r  And  is  to^bo  reduced  into  the  Cbfs^of  the  j^ 
yeficulous  Parts  of  the  Body ;  which  aecordibg  to  my  Notion,  are  Part 
Mufcles,  Put  Glands ;  and  do  perform  the  Qflice  of  both  Motion  and 
Secretion.  For  Ae  Concave  or  HoHow  of  this  Poiieh  (as  I  have  femarked) 
was  Ibmewhat  Hairy,  and  at  feveral  Places  I  coukl  obferve  them  Mat- 
ted or  Cling'd  together  by  a  yellowifh  Subftance,  which  did  ouze  out 
of  the  Cutaneous  Glands  there  ^  as  under  the  Arm-iMts  of  a  Man,  it  is 
oWcrved. 

The  liquor,  thus  emptied  into  the  Pooch  fironv  the  Gtanduious  Coat^  t 
fomi  was  ftron^fcenied,  and  had  more  of  the  peculiar  Ar/irr  of  this  Am- 
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nial,  chuv-wy  Farthefick$::BcingQfi:W^$gmteFui,  Jb^ltiW 
Smells  as. b^  been  obferved  of  thisCre^curQ  lyben  iJivc  J^uc,  after  the 
Skin  with  the  Pouch  had  b(;en  kept  for  fonie  day^,  and  was  grown  dry,  I 
found  fo  ^eat  an  Alteration  here  in  the  SmtA%,  that  what  before  was  fo  dila- 
greeable,  now:  was  become  a  perfedt  Perfume,  and  .fmi^lt  altogether  like 
Muji ;  which  made  me  call  tp  Mind  what  formerly  I  had  remarked  of  thdie 
Scent-Bags  in  other  Animals.  And  I  am  apt  to  think  that  ?twas  by  removing 
v!4i.fifri^th\s  Marfi^iu/fi^  rather  th99  t^ing  away  the  Kidney,  that.thefe  Animals  are 
*^**  made  Edible,  which  otherwifc  (link  fo  mish,  that  the  Barbarous  Nations  rc- 
ftife  them,  as  out  of  Lerius  Job.  Faker, t^im  Notice ;  for  I  couid  not  Imell 
in  the  Kidneys,  or  Fat  about  th^m,  any  thing  ungrateful  or  ill-iccnted.  This 
Marfupifim  had  likewife  a  Mufcular  Coat,  befides  feveral  other  Muicles  be- 
i}:owed  upon  it,  which  we  haye  obferyed  already  that  ga?eit  Motion.  It  had 
likewife  a  Vafcular  Coat  too,  being  plentifully  irrigated  with  Blood-VefleJs  ^ 
efpecially  by  two  large  Branches,  that^.q^iQe  from  the  upper  Part  of  the 
ftboraxt  and  might  ^e  reckoned  the  Mammarid^  as  they  are  (tiled  in  other 
Animals,  .  ... 

This  Pouch  was  fafteoed  jby  feveral  Membranes  to  the  Mu(cles  of  the 
Abdomen  and  .the  Skin,  bp{  fq  as  I  could  feparate  it  for  the  moil  t^art  with  my 
Fingers. 

In  thjs  M^fjupum^,  or.  Pouch,  moil  Authors  place  the  Manmut^  or 
^eati  \  and  they  tell  very  odd  Stories  about  them :  But  upon  what  Ob- 
fervacion  J  ..could  make,  \  did  not  find  ^y  Teats  here ;  nor  indeed  could 
I  find  them  ia  the  outward  Skin,  as  ufual.in  other  muldparous  Ani* 
malsi 

PolTibJy  ^is  Sirfjjefl  never  had  a  Litter,  fo  for  want  of  drawing  they  mi^t 
be  lefs,  fo  as  tp  efcape  our  View,  The  Male  alfo,  (if  we  may  believe  Pijo^ 
or  the  Author  of  the  Prefent^  State  of  bis  Mye^^s  Territories  in  Anerice^)  has 
fuch  another  Purfe  under  his  Belly,  and  ukes  his  Turn  to  <arry  the  young 
ones,  to  eafe  the  Female, 

This  Contrivance  of  Nature  for  (ecurii^g  the  young  ones  from  any  dan- 
ger,   till  they  are  able  to  (hift  for  themfelves,  I  think  is-  not  to  be  pa- 
ralleled  in  any  Species    of   Animals,    at  lea^    of   the    ^u4drupcd-Kind^ 
befides. 
HaUntifc     ;  Oppianus  indeed,  in  his  Excellent  Poena  of  Fiihes,  tells  us  of  the  Dog^ 
^* '-  \.    Fifiij  that  upon  any  Storm,  of  I^anger  i/  purfued,  the  Ypuag  ones  run  into 
'*   tl]c  Mothers  Belly,  ajnd  ^hcn-the  Fright  and. Danger  is  over^they  come  out 
^igain  ;  he  alfo  inftances  the  fame  Care  in  tht  Squatina  and  the  GJemcus^  tho* 
cl)efe  receive  their  Young  into  different  Receptacle  :  rBpt  if  there  be  any 
Truth  in  thefe  Stories,    'tis  i^equifite  that  it  were  confirm'd  by  more  evident 
Proof  and  Obfervation, 

;:  In. the  Tbprax  of  the  Pojfum^  I  obferved  that  the  Lungs  had  three.Lobe$ 
on  one  fide,  and  but  one  on  the  other :  But  this  One  was  as  large  ms  the  other 
Thre^j  They  were  foft  and  fpongy,  and  cafily  dilated  and  Urge,  piopor- 
xionaMy  to  the  Ani^^l*  TheHeart  was  include;]  in  a  PericardisM  ^  a$  u&i* 
.  .1  ^  al. 


4»  bOt  the  Heart  itftif  I  thoOght  proportionabijr  hrger,  iir  refpedb  to  the 
bulk  of  the  Bodf,  than  is  commonly,  nor  was  its  Cone  fo  fharp,  but  ra* 
tbrr  more  obtuft.  It  had  two  Auricles  and  two  Ventricles.  About  the  Throat 
there  were  large  Gl^mdul^  Maxilkrej^  the  Tongue  was  a  little  above  three  In« 
ches  long,  and  abo^  three  quarters  of  an  Inch  broad ;  'twas  rough,  having 
Protuberances'  whofa  Faints  Icwked  inwarda ;  the  Voiced  or  Noife  it  nwdc, 
was  a  little  GrowHr^- 

The  Jhdomen^  or  Belly,  was  divided  fi'om  the  Tbtarax^  or  Bmaft^  by  a  large,, 
ftrong,  ftelhy  Diaphragm  :  For  the  Compafs  of  the  Tboraoi  in  this  place  was 
very  great  andlarjp?^  which  might  be  rcndred  fo  the  more,  by  Reaibn  it  of- 
ten hangs  by  its  Tail,  and,  when  it  does  fe,  the  yifcera  in  the  Abdmnen  can't 
bat  prela  upoS  it. 

The  Ventricle  itt  Stomach  fomething  rcfemblcd  the  Figure  of  a  Half-Moon  i7f.»6j.B.8. 
as  uiiially  :  But  the  two  Orifices  of  the  Gula  and  Pylorus  were  placed  fo  near 
one  another,  that  they  ftemed  to  touch  or  meet ;  and,  when  I  opened  the 
Stomach,  I  found  only  a  very  flendep  Ifibfmsy  or  Wall  parted  them.  Thcfc 
Orifices  were  inferred  iJmaft  in  the  rHiddlo  of  the  upper  pari^  but  more  in- 
cKr^ing  towarda  that,  that  reff)eAs  the  Dmademm.  ft  appeared  bm  fmall 
being  much  cdntra&ed  •,  for  it^had  not  eaten  any  thimg  for  Ibme  Days  v  it 
mea&red  about  three  Inches  and  half  in  length,*  ami  about  two  Inches  iti 
Depth.  The  Gula,  which  conveys  the  Food  into  the  Stomach,  cxmGSkd  of 
ftrong  Mufcular  Fibres^  and  was  in  all  about  nine  Inches  in  length.  The  Py^ 
l^rusi  that  carriosout,  feemed  to  have  its  Paffiig^  free  and  open,  without  that 
Annular  Conftriftion,  or  Valve,  as  in  moft  other  Animals  ;  though  here  we 
Qbferved  ft  larger  Body  of  Muficular  Fibres^  than  in  other  Intaftines. 

At  one  fide  I  obfcrved  a  Perforation,  or  Hoie  through,  about  the  bignefs  of  ^^*  *^3'*  ^ 
an  ordinary  Pea,  and  round.     That  this  was  occafioned  by  an  Ukei*  thcrc^  I 
plainly  perceived  by  the  Lips  or  Edge;,    which  were  not  frefli  ;   but  had  an 
ulcerated  Matter  about  them  ;  and  this,  without  doubt,  was  the  Occa&oh  of 
its  Death  ;.  for  it  had  fallen  from  its  Food,   and  had  pined  away  for  Ibme 
Time  before,   and  by  its  uncafy  Motion  made  its  Keeper  flifpcft,    it  had 
fwallowed  fomething  that  ftuck  in  its  Throat,  or  injuroi  its  Stomach.     A 
Kke  Accident  i  had  three  times  met  with  in  the  Diffeaionof  Human  Bodies. 
Perhaps  fomc  c(  the  Glanda  in  the  Stomach  (fuch  as  Parents  and  Dr-  Grew  ^^^^^^ 
defcribe  in  the  Inteftines  ( being  become  Scrofiukusj  or  SiedtoakUfiuSy  might 
Impoftumate,  and  fo  corrode  the.Coats  of  the  Stomach,  and  caitfe  this  Per- 
foration: And  the  rather  I  am  of  this  Opinion,  becaufc  I  found  in  other  Pla-  ^M/t^/'iS 
ces  <>f  the'  Stomadh  thefe  Glands  Vtry  large  and  SUaiomaious ;   though  natu-  stom^bsnd 
lally  they  are  but  fooan,  and  often  not  obferved.  Where  there  is  a  Perforation  ^'^* 
of  the  Stomach  upon  an  Infiammation,  and  upon  that  an  Impoftumation,  tliere 
the.  For  amen  is  larger  and  not  r^ular ;   as  nemarioabl]^  I  once  met  with  it  in  a 
GhiM,  where  a  larger  part  of  one  fide  of  the  Stonsach  wasfphaceiated.    So 
like^iife  upon  a  Corrofive  Foifon  taken,  its  efFeft  dilates  it&lf  more,  and  is 
not  con&ned  t9  h  narrow  a  Compais^  as  I  obfervedonce  in  one  who  had  taken 
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Ft?  i66  There  was  nothing  contained  in  the  Stomach,  but  a  Body  of  Clotted  Hair, 
^'  *  formed  into  the  Shape  and  Figure  of  the  Stomach,  fomewhat  like  an  halt- 
Moon  ;  covered  with  a  flimy  vifcid  Subftance,  which  did  fenre  the  better 
to  glue  thefe  Hairs  together.  Thcfe  Hairy  ^9fbi  are  frequently  to  be  met 
with  in  the  Stomachs  of  Oxen ;  and  the  Butchers  inform  me,  that  they  chiefly 
meet  with  them  in  the  Wintcr-Seafon,  after  -the  Hair,  begins  to  fh^d,  and 
the  Cattle  feed  upon  Hay  or  dry  Meat ;  but  after  the  Spring,  and  in  Sum- 
mer>  they'd©  more  fcldom" find  them,  as  if  the  New  Grafs,  which  purges 
them,  did  contribute  to  diflblve  thefe  Tophi  likewife^  But  our  Animal  is 
Carnivorous  and  (in  which  all  Accounts  agree)  moft  Rapacious  of  the  Winged 
Kind  -,  and,  where  it  can't  find  its  Prey  on  the  Land,  it  will  hunt  for  it  in 
the  Trees,  moft  nimbly  climbling  them  up;  and  if  the  tender  Bougk  cannot 
bear  the  weight  of  its  Body  on  its  Feet,  by  twitting  its  Tail  about  the  Twig 
it  can  hang  thereby,  and  ftrctch  it  felf  the  farther,  to  obtain  its  defired  Food, 
or  rob  a  Neft.  Nay,  if  I  am  not  mif-informed,  by  this  mearts  it  can  fly  or 
pafs  from  one  Tree  to  another,  without  defcending  ;  for  thus  hanging  by 
its  Tail,  and  waving  and  fwinging  its  Body  like  a  Pendulum^  it  can  fling  itfelf 
into  the  Boughs  of  a  Neighbouring  Tree,  where  his  Tail  is  furc  to  take  faft 
hold  of  the  firft  Bough  it  lights  on,  if  otherwifc  it  mifles  its  Footing  ;  and, 
as  I  have  (hewn,  his  hinder  Leg  being  made  like  Hands  with  a  Thumb,  it 
can  more  readily  raife  its  Body  up  by  them.  But  though  thefe  Aninub 
be  Carnivorous,  yet  when  Need  drives  them,  they  can  take  up  with  other 
Food ;  for  this  we  dififeAed,  would  eat  any  thing  that  was  brought  from- 
the  Table. 
Fii.262.  ^'^^  Mefentery  is  that  Membranous  Part,  which  colligates  the  Inteftines, 
•  and  fixes  their  Situation,  and  gives  to  them  the  Order  of  their  Figure, 

For  the  Inteftines  are  not  juft  fattened  to  the  Periphery^  or  outward  Circum- 
ference of  the  Mefentery  ;  but  the  outward  Membrane  of  the  Mefentery  of 
both  fides  is  entirely  projefted  and  continued  over  the  whole  Canalisy  or  Daft 
of  the  Guts  •,  and  is  to  them  the  outward  or  common  Membrane.  So  that 
often,  by  feparating  this  outward  Membrane  from  what  lies  under  it,  the 
Mufcular,  I  have  extrafted  the  whole  length  of  the  Guts,  leaving  only  the 
common  Membrane,  as  'tis  continued  from  that  of  the  Mefentery  ;  which  I 
could  inflate,  as  if  the  whole  of  the  Guts  remained.  Now  here  we  obfervcd, 
that  remarkable  Difference  from  what  is  in  many  other  Animals,  that  wc  can- 
not but  make  two  Mefenteries ;  one  peculiar  to  the  fmall  Guts,  the  other  be- 
longing to  the  great  ones. 

The  former  I  (hall  call  Menfenterium  Minoritmj  and  the  latter  Mefenterium 
Majarum  Inteftinorum:  For,  as  the  Duodenum  defcended  from  the  Stomach,  it 
ran  under  the  Colon  (juft  where  'tis  joined  to  the  Cacum)  towards  the  middle 
of  the  Spine,  Hence  I  found  a  Projeftion  of  the  firft  Mefentery  iMo  a  Spiral 
Line,  like  a  Cochlea^  or  Winding  Pair  of  Stairs :  So  that  upon  Inflation,  thefe 
Inteftines  here  made  feveral  Convolutions,  tbo*  not  exadiy  Spiral.  Tlic  fe- 
cond  Mefentery  was  projeflred  more  in  a  Plane ;  and  made  almoft  a  Grcular 
Figure  at  its  Periphery :  So  that  the  Oecum^  and  Okn^  did  almoft  eaorely 
encircle  the  fmall  Guts. 

The 
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"The  Reverfc  of  this  Struftiire  of  the  Inteftines  I  formerly  found  in  the  ytdiftfri. 
Anatomy  of  the  Tajacu  \  for  there  the  Colon  made  a  Spiral  Figure,   and  the  icviii. 
fmall  Guts  made  a  Plane.     But  this  Spiral  Convolutions  of  tfic   Inteftines  is 
alfo  to  be  met  with  in  fcveral  other  Animals,  though  their  StruAure  be  dif- 
ferent 5   as  in  the  Goat  and  Dier-kind  ;  and  very  remarkably  in  a  ff^ood- 
cod. 

The  fmall  Guts  mcafured  about  fix  Feet  and  a  half  in  length  5  the  C^cum 
was  about  fix  Inches ;  and  the  Colon  and  Return  two  Foot  long.  The  Girth 
of  the  Duodenum  (I  mean  all  along  here  as  inflated)  was  three  Inches  j  the 
Jlion  two  Inches  and  a  half;  the  Girth  of  the  decum  in  the  largeft  place  was 
fix  Inches ;  of  the  Colon  four  Inches :  And  the  ReStum  was  three  Inches  about. 
FroBi  the  Spine  to  the  utmoft  Projedtton  of  the  fmall  Guts,  (under  the  fame 
Circumftance  of  Inflation )  we  meafured  about  fix  Inches  •,  the  greateft  Dia- 
meter, that  the  Colon  in  this  Circular  Figure  made,  was  fomewhat  above  kw^^a 
Inches.  In  the  whole  DuSl^  or  Canalis  of  the  Intefl:ines,  I  could  not  obferve 
any  Valves,  no,  not  in  the  Cacum  it  felf.  'Tis  true,  that  the  Foramen  into  the 
C^um  w^  a  great  deal  lefs  than  the  Capacity  of  the  Gut  itfclf :  However^ 
the  Paffage  into  it  Was  fo  open  and  wide,  as  readily  to  receive  or  emit  its 
Contents. 

But  the  length  and  frequent  Gyracions  and  Windings  of  the  Inteftines  fup- 
ply  this  want  of  Valves  ;  they  prevent  the  danger  of  a  too  hafty'  Defcent 
of  the  F^cesy  and  gave  a  greater  opportunity  to  the  fcparation  of  the 
Chyle  into  the  Fafa  Chylifera.  And  the  Cochlea^  or  Spiral  Figure  of  the  firft 
JMefentery  eafily  prevents  the  Regurgitation  of  the  Contents  of  the  Inteftines 
again  into  the  Stomach,  upon  a  Declivity  of  the  Body  of  this  Animal, 
as  it  is  frequently  in,  when  it  hangs  by  its  Tail.  For  tho*,  as  I  bbferved, 
the  Paflage  from  the  Stomach,  by  the  Pylorus  into  the  Duodenum^  is  large 
and  open,  yet  in  the  Pofture  of  the  Body  there  cannot  but  be  a  Reduplicati-^ 
on,  or.  folding  over  of  the  Duodenum  ;  fince  the  great  Bulk  or  Waller  of  thcfe 
Inteftines  mull  incline  and  fwag  towards  the  Diaphragm:  By  which  Redupli- ' 
cation,  the  Paflfage  at  the  Pylorus  muft,  in  a  great  Meafure,  be  occluded  j  and 
the  Afcent  of  the  Contents  now,  be  altogether  as  difficult  and  great,  as  when 
the  Animal  ftwids  upon  its  four  Feet. 

The  Pancreas  was  large,  having  one  part  ( if  I  mif-rcmember  not)  running  rig.  467. 
towards  the  Spleen,  and  the  other  down  by  the  Duodenum,     The  Liver  was  **^' 
▼cry  large,  of  a  bright  red  Colour,  confifting  of  three  Lobes,  two  of  them  were 
much  larger  than  the  third,  which-  was  not  to  be  fecn  but  upon  inverting  the 
Liver.     And  here  we  found  not  only  at  the  edges  of  one  of  the  larger  Lobes,  ' 
deep  Incifures^    which  rendred  it  jagged  •,  but  alfp  in  the  middle  of  the 
Concave  part  of  the  fame  Lobe,  feveraltieep  Fiflfures ;  poflibly  for  this  Rea- 
ibn,  that  fo  it  might  yield  and  give  way  the  better,  when  *tis  inverted,  as.  *tis 
always,  when  this  Animal  hangs  by  its  Tail.     The  Bladder  of  Gall  was  very 
large.     The  Kidneys  of-  each  fide  were  a  little  above  an  Inch  and  half  long,  * 
about  three  quarters  of  ta  Inch  bfoad,  and  of  the  Figure  almoft; of  a  Kidney-  Fig.  ±6^ 
Scan.     The  emulgent  Veinsand  Arteries  were  very  plainly  feen  r  But  on  the  -^^*-    - 
• »  X  X  X  X  X  2  Infide 
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Infide  of  the  Kidneys,  towards  the  upper  part,  were  placed  the  Cy^MikU  Ra* 
mles^  which  were  very  large,  and  of  the  (acne  Colour  wich  the  Kkineya  tiieifi- 
felves,  which  was  a  deep  Red* 

f^t-%^^f*  The  Ureters  were  about  five  Inches  and  half  k>og»  and  WKre  inferted  inao 
the  Neck  of  thf  Bladder  of  Urine,  as  is  reprefented,  firft  rmming  under,  thm 
afcending  up  by  two  Extreams  of  each  Uterus^  as  they  lie  duplicated.  The 
Bladder  of  Urine,  being  in  Sated,  was  s^ut  the  bigneft  of  a  Hen's  Egg,  and 
of  that  Figure.  The  Neck  of  the  Bladder,  or  Urethra^  (which  was  about  n 
Inch  long)  Jay  over  the  Vagina  Uttri  \  and  here  tlic  Urethra  aad  tiie  Vi^im 
Uteri  empded  themselves  into  one  common  Canalis^  or  Paffiige,  which  rnGsSu- 
red  about  an  Inch  and  half  in  length.  In  moft  Aniouls  about  thr  Kidmys 
there  ufes  to  be  obferved  a  large  Body  of  Fat  covering  chem^  being  caofiuncd 
in  the  Mmbrana  Adip^fa :  But  here  we  found  four  large  protuberant  Lamips 
of  Fat,  two  of  each  fide  ;  two  of  them  lying  in  the  i^eivis  of  the  Abiatmm^ 
near  the  Bladder  of  Urine,  and  the  Uterim  Parts,  and  the  two  others  between 
them  and  tJoc  Kidneys. 

They  confided  of  regular  large  Landtue  \  which  were  eafiiy  fqparafole  froai 
One  another,  in  broad  Flakes,  fo  as  I  have  never  obferved  before. 

TiA6^,%6$.  Amongft  the  Uterine  Parts,  which  were  very  furprifing,  we  found  twoO* 
varia^  two  Tub^  Fallofiana^  two  Ccrnua  Uieri^  tv/o  Uieri^  and  two  V^imse  Ute- 
ri. The  Ovaria  were  placed  one  of  each  fide  near  the  Eietreams  of  the  Ccr^ 
nua  Uteriy  being  fattened  to  the  AU  Uteris  and  were  about  the  bigneis  of  a  Vetcb. 
The  Vafa  Pr^eparantia  (the  Artery  and  the  Vein  that  did  go  to  and  from  them) 
Were  very  plain,  and  as  I  have  reprefented  them  ;    though  the  grcatcft  part 

Ftg.26^.  of  thefe  Veffels  were  bellowed  upon  the  Cornua  Uteri.     Near  the  Ovaries  1 

»»*.  •«•«.  obferved  the  Fimbria  Foliacea^  and  thence  a  Paflage  into  the  Titba  FaUapiana. 
The  Tuba  FaUopiana  were  two  fine  flender  CanaUs  or  DuUs^  fiif^riied  by  the 
Ala  Uteriy  and  running  waving,  and  led  into  the  extreams  of  the  C&rnem  Uteri. 
The  Ccrnua  Uteris  being  inflated,  were  about  the  bignefi  of  a  Goofe-Quil^ 
about  an  Inch  and  half  long  ;  and  were  fattened  to  the  Afa  Uteri j  lowanis 
both  ends  a  little  crooked,  but  where  they  pafs  into  the  Uteris  they  were  re- 
fleded  inwards,  and  at  the  other  Esctream  refiefked  outwards.  Their  Sub* 
fiance  feemed  rather  thicker  than  the  Uteri  themfelves,  and  not  fb  tranlpa*- 
rent,  by  rcafbn  of  the  numerous  Blood- Vefiels  which  irrigated  chem  tkaoA 
all  over  ;  for  in  the  infuie,  both  above  and  under,  th^re  ran  the  whok^ 
length  of  the  Cornua j  large  Trunks  of  Blood- VelTela,  (ending  /mm  the.fidca 
all  along  numerous  Branches,  which  is  very  re^i(i$e :  For  in  Animals  tliac 
are  Multiparous,  as  in  our  Subjed,  (having  five  or  fix  young  Ones  at  a  time) 
the  Litter,  or  Ftetus  do  lie,  and  are  formed  in  the  C^mm  Uteris  And  I  did 
here  take  Notice,  of  fpme  Uttle  Rifing^  of  th|D  inward  Mwibf  upe^of  the  CmnM^ 
whereby  they  were  fomewhat  divided  int<>C^}ls,  b^t  veiy  ia9p>erfe^ly.    Hom^ 

^  ^^  ^^  ever  for  the  Nourifliment  and  Foripation  of  the  JEmky9*4  fccre.  lb  gnear  a 

F^?%^a.  number  of  Blood- Vefiels  is  highly  neceflary,  «id  ihey  were  hr  noore  nnmcrous 
here  than  in  the  Uteri  themfelves.     The  two  Or^M  da  empty  themfehrea 

^XLUi.  ^^^  ^^^  ^^^  Uteris  juft  in  the  middie  wbeiy^  t^Pf  s^:^:  C9n}CttMdlo&:t]^     and 
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fo  outwardly  fcem  to  form  but  (as  it  were)  one  continued  Body,  In  Loh- 
fters  2S)ACrabs^  in  the  Female  there  are  two  Uieri^  as  in  the  Male  there  are 
"  two  Penes  \  fo  two  Penes ^  and  each  Forked  too,  I  have  obferved  in  the  Rattle^ 
•  Snake:  But  I  think  this  is  the  only  Inftance  of  a  Land-Quadruped^  that  has 
two  Vteri\  and  ^ch  of  thefe  two,  feentiingly  double  by  the  Refleftion  they 
make,  and  by  an  imperfcA  Diaphragm,  which  divides  the  Cavity  of  each 
Uterus  a  confiderabie  way. 

Thcfc  Vtert  are  not  fattened  to  the  AU^  as  are  the  Ovaria^  Tuba^  and  Cor- 
nua  5  but  where  they  are  conjoined  near  the  Infcrtion  of  the  Comua^  they 
doadhere  very  firmly  to  the  Neck  of  the  Bladder,  not  eafily  to  be  fepara- 
ted  thence  ;  and  by  a  Membrane,  to  the  Reifuntj  where  they  are  more  fe- 
parable.  So  that  the  Neck  of  the  Bladder  lies  over  the  Diaphragm,  or  Meni- 
brane,  which  parted  them  (as  I  faid)  into  two  diftinft  Uteri.  Here  the  Body 
of  the  Uleri  meafur^d  in  Compafs  (thus  inflated)  was  about  an  Inch  and  three 

rrters  :  Hence  they  were  projefted  towards  each  fide,  and  not  according  to 
length  of  the  Spine^  gradually  enlarging  the  inward  Cavity,  as  *tis  extend- 
ed ;  for  here  about  the  Angle  of  Refltftion,  if  meafur*d  in  Compafs,  two  In- 
ches and  an  half.  The  Uieri  being  thus  extended  towards  each  fide  about 
the  fpacc  of  an  Inch  and  three  quarters,  are  then  reflefted  back  again  towards 
the  Neck  of  the  Bladder,  and  fo  pals  into  the  two  Vagime  which  lie  under  the 
Urethra.  From  this  Angle  of  Refleftion,  the  Cavity  of  each  l7/ifr«j  gradually 
leffcns,  and  is  much  fmaller  than  the  other  parts  of  the  Uterus  \  the  Capacity 
of  each  Uterus  being  the  largeft  at  the  outward  Elbow,  where  it  begins  to  be 
reflefted  ;  for  here  it  was  made,  as  'twere,  one  common  Cavity  for  almoft 
the  length  of  an  Inch.  But  on  the  in  fide,  I  obferved  a  MenJbranc  to  be 
projeftcd  from  the  Internal  fide  of  the  Uteri,  juft  from  the  Corner  where  the 
lidcs  of  the  Uteri  are  doubled,  whereby  this  Cavity  is  in  part  divided  \  and 
for  this  reafon  ihall  call  the  Membrane,  the  Second,  or  an  imperfeS  Diaphragm 
ofthcUteri.  In  thefe  Uteri  I  obferved  four  large  Trunks  of  Blood-Velfcls, 
which  did  run  the  whole  length  of  them,  fending  from  their  fides  numerous 
Branches  and  Ramifications  all  along.  Thefe  Trunks  were  propagated  from 
the  Hypogaftrick  and  Spermatick  VeflTels.  I  did  alfo  here  obferve  in  thefe  U- 
teri  (this  by  Inflation  extended  and  dried)  feveral  Fafiiculi  of  mufcular  Fibrc$, 
placed  at  a  regular  diftance  from  one  another ;  which  did  run  the  whole  length 
of  the  Uteri  lUcewife  5  by  means  of  whofe  Contraftion  the  Ftetus  may  be  more 
eafily  forced  out. 

Thefe  two  Uteri  empty  themfelves  into  the  two  Vaginae ;  for  at  this  Ex- 
trcam,  the  Uteris  making  a  turn  at  the  Neck  of  the  Bladder,  are  continued 
thence  into  the  two  Vagina,  which  lie  jufl:  under  the  Urethra,  and  are  much 
of  the  feme  length  with  it,  ^hich  was  about  an  Inch.  Their  Capacity  was 
about  the  bignefs  of  a  Wheat-Straw :  Both  thefe  Vapna^  and  Urethra  too» 
emptied  themfelves  into  a  common  Paflage,  or  Canahs^  which  was  as  large  as 
aH  the  other  three,  and  about  an  Inch  and  half  long.  It  looked  reddiih  by 
means  of  the  numerous  Blood-Vejfels  it  enjoyed,  and  at  laft  had  its  Exit  fo 
near  the  Fundament^  that,  when  alive,  there  was  not  obferved  any  other  Fora- 

tnen 
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men  outwardly,  but  that  ^?hich  led  into  the  ReSium:  But  when  I  came  todif- 
fcdt  it,  by  elevating  the  Skin  here,  which  fcended  to  cover  it  like  a  Valve,  I 
obferved  the  Foramen  that  led  into  this  common  Paffage,  and  putting  a  Blow- 
Pipe  into  it,  at  the  fame  time  by  Inflation,  I  extended  the  Bladder  of  Urine, 
and  the  Uterine  Parts  too,  viz.  the  Vagina^  the  Uteriy  and  the  Cornua.  So 
that  in  the  Skin  here,  there  was  only  one  Foranun  for  the  Exit  of  the  F^ccs 
and  the  Urine  and  the  Foetus  too. 

I  have  not  had  an  Opportunity  of  difleding  a  Male  Pojfum ;  and  the  Ac- 
count we  find  of  it  in  Authors  is  very  fhort  and  imperfcft ;  fo  that  Mr.  Ray^ 
with  good  Rcafon,  queries  whether  the  Tai  ibi  of  Brajile^  dcfcribcd  by  Mar- 
grave^  differs  from  our  Subjeft,  the  Poffum^  only  in  Sex. 

The  Skeleton  of  the  Head^  from  the  End  of  the  Occiput  to  the  Extream  of 
the  Naresy  was  four  Inches  and  three  quarters  long,  of  which  the  Rqfirum  mca- 
fured  three  Inches,  and  juft  where  the  Rojlrum  and  the  Cranium  met,  thcBones 
weic  fo  pinched  in  at  the  fides,  that  here  'twas  very  narrow  ;  and  I  may  fiiy, 
in  proportion  to  the  Bulk  of  the  Animal,  this  was  the  leaft  Cranium  I  ever 
met  with  in  a  ^adruped.  On  the  Forehead^  the  Rofirum  was  an  Inch  broad, 
having  on  each  fide,  a  Protuberance  jetting  out.  There  was  a  large  Suture 
juft  in  the  micjdie,  which  divided  the  upper  Bones  of  the  liJares  lengthways; 
and  though  they  run  flender  towards  the  Extream  of  tlic  Nares^  yet  thcfi: 
Bones  towards  the  Forehead  fpread  into  a  Triangular  Figure,  and  as  they 
are  jointed  together,  they  form  a  Rhomboid^  or  a  Lozenge.  There  was  a 
remarkable  rifing  Ridge  like  a  Creji^  that  runs  the  length  of  the  Cranium^ 
from  the  Forehead  to  the  Occiput^  juft  in  the  middle,  where  the  Sutura  Sa^ 
gittalis  is  in  other  Skulls.  This  Ridge,  for  DIftindion-fake,  I  fliall  call,Pr<7- 
tuberantia  OJfa  Longitudinalis  \  and  I  obferved,  it  jutted  out  from  tht  Crani- 
unij  above  a  Quarter  of  an  Inch.  Juft  at  its  upper  Edge,  I  could  perceive  a 
Seam  like  a  Suture  :.  So  that,  though  now  thefe  Bones  are  fo  well  united  to- 
gether, that  they  appeared  as  one  entire  Body,  yet  in  the  Fcetusj  without 
doubt,  they  are  feparable,  and  are  two ;  and  this  I  rather  think,  bccaufe 
in  the  upper  part  of  the  Cranium  I  could  not  find  any  Sutures  at  all.  So 
likewife  anfwerablc  to  the  Lambdoidal  Suture^  may  be  thofc  other  Ridges  in 
the  Extream  of  the  Occiput^  which  I  Ihall  call  Protuberantia  OJfe^  Lateralis  : 
Which  arifing  on  each  fide  from  the  Procejfus  Styloides^  afcend  oblique  up  the 
hinder  part  of  the  Occiput^  and  juft  in  the  middle  in  the  top  are  joined 
with  the  Longitudinal  Ridge^  I  have  defcribed.  Thefe  Ridges,  although  as 
deep  as  the  firft,  yet  were  not  ftanding  fo  upright,  butprojeftcd  rather  like 
a  Pent-Houfe,  over  this  hinder  part  of  the  Cranium  :  By  both  which  Ridges, 
the  Cranium  is  fo  well  guarded  and  defended,  that  'tis  aimoft  impoflible,  the 
Skull  fliould  be  any  ways  cracked  or  broken.  Something  like  thefe  Rid- 
ges, but  nothing  fo  large,  I  have  obferved  in  the  Skull  of  a  WleafeL  The  Eyes 
likewife  are  very  well  guarded  and  defended  by  the  Os  Zygomaticum  \  which 
is  very  broad  and  ftrong,  in  the  broadeft  place  being  above  three  quarters  of  aa 
Inch,  and  in  the  narrowieft  half  an  Inch,  being  very  thick  on  its  under  Edge, 
but  at  its  upper,  growing  thin  and  (harp.     But  for  the  greater  ftrcngthning 
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tills  Bone,  (which  is  formed  by  a  Procefs  from  the  Os  Temporum^  and  another 
from  the  Ma^iUa  Superior)  where  they  meet;  they  lap  over  one  another,  and 
lb  become  the  ftronger.  This  Os  Zygomaticum^ts  two  Inches  and  a  half  long, 
and  (landing  off  from  the  Cranium  an  Inch  in  diftance.     In  the  Orbit  of  the 
Eye,  at  the  inward  Cantbus,  there  was  a  hr^  Fordmerty  which  led  into  the 
Cavity  of  the  Nofe ;  and  by  a  Du6t  placed  here,  the  Tears,  or  Moifture  from 
the  Eyes,  are  conveyed  into  the'Noftrils.  In  the  upper  Jaw- Bone  likewife,  there 
was  a  large  Foramen^  which  was  for  the  Paffage  of  fome  Veflels  from  the  in- 
ward Orbit  of  the  Eye.     The  Cranium^  which  encompaffed  the  Brain,  in  the 
largeft  place,  was  about  an  Inch  over,  and  about  an  Inch  and  an  half  in  length; 
but  its  Cavity  jutted  out  fomewhat  farther  towards  the  Nares^  making  as 
it  were,  a  particular  Cell  here,  and  pretty  Capacious,  for  the  receiving  the 
Procejfus  MammUlareSy  and  that  Fore-part  of  the  •Brain.     And  afterwards  I 
obferved  the  Os  Crihriformey  very  remarkably  perforated  with  Holes  like  a* 
Sieve ;  and  indeed,  in  forming  this  Organ  of  Smelling,  Nature  feems  very 
carefiil,  and  foUicitous,  the  Rojiruin  making  fo  great  a  part  of  the  Head,  that 
the  Cranium  it  fclf  feemed  very  inconfiderable  in  refpeft  to  it,,  its  inward 
Capacity  containing  not  above  the  Quantity  of  a  Walnut,  The  Os  Spongiofum 
in  each  Noftril  feemed  very  Curioufly. contrived  by  the  abundance  oi  Lamina 
it  enjoys,    fo  that   the  Membrane    that  covers  them,    by  this  means,  is 
rendred  more  Capacious,    and  capable  of   receiving  more  plentifully  the 
Efbt^ia^^  of  thofe  Animals,  it  would  either  Catch,  or  Avoid :  And  in  this 
Senfory  'tis  known  that  Brutes  excel  even  Man  himfelf,  and  their  Organ  is 
more  Adapted  for  it. 

The  under  Jaw  confiftcth  of  two  ftrong  Bones,  joined  together  only  at  the 
Mentum^  each  meafured  four  Inches  in  length.  The  Head  of  this  Bone  (which 
was  half  an  Inch  broad)  was  recdved  into  a  Sinus  of  the  Os  Temporumj  and 
very  firmly  Articulated  there.  It  had  two  Procejfus^  the  Anterior  or  Superior 
IS  large  and  thin,  into  which  is  inferted  the  Temporal  Mufcle :  The  Inferior 
Procejfus  is  fmaller,  and  runs  to  a  Iharp  Point.  Here  at  this  Procefs,  the  Edge 
of  the  Mandible  is  fo  dilated,  that  it  meafured  above  half  an  Inch.  On  the 
infide  of  the  Jaw  there  is  a  large  Sinus^  which  leads  to  a  Foramen  that  goes 
into  the  Body  of  the  Jaw-Bone,  and  affords  a  Paffage  for  the  Veffels  thither. 
In  the  upper  Jaw  before  were  eight  fmall  Dentes  Incifores^  four  of  each  fide  ; 
then  a  Void  Space,  a  quarter  of  an  Inch,  then  two  large  Prominent  Dentes 
Caniniy  one  of  each  fide,  which  jutted  out  of  the  Jaw  about  half  an  Inch  ; 
thefe  were  fucceeded  on  each  fide,  with  three  Dentes  Incifores :  But  thefe  were 
much  ftronger  and  larger  than  the  Fore-Teeth,  and  imitated  the  Denies  Mola- 
reSy  were  flat  and  almoft  of  a  Triangular  Figure ;  there  were  four  Dentes 
Molaresy  on  each  fide,  in  all  24  Teeth  in  the  upper  Jaw.  But  the  Double 
Fangs  of  the  Molares^  and  the  Incifores  Migoresj  were  fuch  as  at  the  firft  Sight,* 
one  would  think  two  Diflinft  Teeth,  each  Fang  being  inferted  into  a  Diftinft 
^heolusy  or  Socket,  in  the  Jaw,  and  remaining  feparated  fotne  way  above 
the  Jaw-Bone,  and  only  joined  at  the  Head.  In  the  under  Jaw-Bone,  there 
'Were  likewife  of  each  fide,  four  Dentes  Incifores  Mtnoresbeiorc^  then  a  little 
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Void  Spate^  afcer  that  the  D^m  Caninus^  then  thtct  Dmtes  lutcij^es  MskJ^us^ 
and  lafl:  of  all  four  I>mt€$  M^lares^  anfwerable  to  thofe  in  the  upper  Jaw,  but 
fomewhac  fmaller.    In  both  Jaws^  in  all  48  Teeth. 

There  were  feven  Vertebra  of  the  Neck,  1 3  of  the  Back  or  Tb^ax^  6  of  the 
Loins,  3  of  the  Os  Sacrum^  and  z%  of  the  Tail,  £i  in  alL    Thtfirft  Verich^t 

ng.M.  Qf  tiic  Neck,  (to  whkh  the  Head  is  fattened,  and  is  therefore  callM  the  Af- 
las)  had  two  broad  Trmjverfe  Prcajfes^  but  no  Spine.  The  2d  Vertebra  of 
the  Neck  had  a  very  large  and  thick  Spine  of  a  Triangular  Figure :  And  ia 
it  was  obferyed  a  large  Scnii-circular  Sinus^  which  was  fo  deep  ^  to  receir^ 

rti,  36«.  i.  into  its  Bofom  a  great  pare  of  the  Firft  Vertebra^  by  wlrich  aicans  the  Articu- 
lation was  very  much  ftrcngthned.  TKis  Vertebra  h  csMcd  Dentatay  from 
that  Tooth  like  Protuberance  I  have  reprefented,  and  which  i$  received  fnto 
the  Hollow  of  the  jFirft  Vertebra^  where  the  Medulk  SpnaUs  runs.  This 
Vertebra  backwards,  had  two  Frocegus  eUiqui  fuperiores^  acid  two  Oh^^i  in-- 

Fi.itfg.  f trior es.  The  3d  Vertebra  of  the  Neck,  had  the  fanae  Pcoceffes  both  before 
and  behind,  but  the  Spine  here  was  about  three  qqarta-s  of  an  Inch  m  betght> 
about  the  3d  part  of  an  Inch  thick,  and  juft  at  the  top  feiemed  to  be  a  little 
Cleft.  The  4th  and  5th  Vertebrae  h$d  the  fanae  Procefles,  as  the  3d  Vertebrd, 
and  the  Spine  here  likewife  was  very  thick  and  ckft  to  the  top,  but  gradually 
leflening  in  beigj^t,  as  alfo  thick&ii^.  The  6th  Vertebra^  b^fides  the  for- 
mer Procefies,  had  Uk^ewife  an  Acute  1  ranfverfe  one  on  each  fide,  and  its  Spine 
much  Ihorter  and  more  aeumteated  than  the  former.  The  7th  Vertebra 
of  the  Neck  had  only  OUiqihie  ProceiTes  before,  and  none  behind,  and  twe 
Acute  Tranfverfe  Procefles,  and  a  very  (hort  and  fharp  Spine :  So  that  upon 
halding  up  the  Head,  the  Spine  of  the  firft  Vertebra  of  the  thorax  would  touch 
the  top  of  the  5th  Vertebra  of  the  Neck.  Tbefc  Vertebra  are  fo  ftrongiy  add 
cio&ly  locked  into  one  another,  that  thp'  each  of  them  are  large  in  themfelves ; 
yet  thus  articulated,  they  do  not  make  full  two  laches  in  length.  Thb  Thick-' 
»efs  and  Strength  of  the  Vertebra  of  the  Neck,  and  likewife  of  fevcral  of  die 
Vertebra  of  the  Thorax  and  Loins,  and  the  prominent  bony  Ridge  in  the  Cr§' 
nimh  fo  well  fccure  his  Neck,  Back,  and  Head,  that  fhouk!  it  happen  to  fall 
to  the  Ground,  there  would  be  no  Danger  of  breaking  any  of  them. 

JFig '2 70.  The  firft  feven  Vortebra  of  the  Tborax^  have  three  Oblique  Proceflb  fi)r- 
wards,  which  run  under  the  hinder  Oblique  Procefles  of  the  preceding  Verte* 
hra^  and  have  two  oblique  Procefles  backwards,  which  ride  over  thoie  of  the 
fucceeding  Vertebra  \  as  likewife  two  tranjverfe  Procejfes^  which  at  their  Ends 
have  fmali  Acetabular  or  Sintes^y  for  the  receiving  the  Heads  of  the  Ribs, 
which  are  fattened  to  them.  The  Spines  of  thefe  Vertebra  are  (lender,  tbm,  and 
iharp,  about  three  quarters  of  an  Inch  long.  The  fix  following  Vertebra  iJi  the 
TboraXj  have  fliort,  thick,  and  flat  Spines,  the  oblique  Procefles  being  cont'mued 
on  each  Side  of  the  Spine,  make,  as  'twere  a  Gutter  ;  and  the  iraxfuerfe  Pro- 
cfjfes  here,  are  fomewhat  difierenc  from  the  Ibf nfier.  The  Spines  of  dhe  Vertebra 

Fig.2';j.  of  the  Back,  or  Loins,  the  more  they  approached  the  Qs/aerum^  fo  A/sf  let 
iened  gradually  in  their  Thicknefs  on  the  Edge.  But  b^re  ^ere  dovbk  oblique 
Prooefie%  %iz.  fgw  at  each  end  of  the  Vertebra^  and  the  underinoft  fading 
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themfclves  out  broad.  The  three  VerUbra  of  the  0$  factum^  are  firmly  fattened 
to  the  Os  Hiumj  but  the  laft  not  fo  entirely  as  the  two  former.  But  this  at  each 
,(ide  had  a  broad  tranfverfe  Procefs,  and  the  Spines  of  thefe  were  thin  ;  the  two 
"fifft^^/^^^of  theTail,  had  only  one  fmall  acute  Spine,  but  in  all  the  other 
Vertebra  of  the  Tail,  both  at  the  Head  and  T^l  of  each  Vertebra^  I  obferved 
two  Spines,  but  thofe  at  the  Head  of  the  Joint  the  larger.  In  the  fix  firft  Vtr-  / 
iebra  of  the  Tail,  there  was  on  each  Side,  a  broad  tranfverfe  Procefs,  the 
length  of  the  Joint;  in  the  oxhtv  Vertebne^  only  at  the  Head  and  Tail,  a  Jut- 
ting out  at  the  fides.  The  Vertebra  about  the  middle  of  the  Tail,  were  the 
longeft  \  being  there  about  an  Inch  long  -,  the  Root  of  the  Tail,  and  at  the 
End,  not  fo  long., 

The  Spines  or  Hooks,  placed  in  a  Line  in  the  Middle  of  the  Under-fide  of  Fi^.tyz. 
the  Vertebra  of  the  Tail,  are  a  wonderful  Piece  of  Nature's  Mechanifm.     *Tis 
true,  the  firft  three  Vertebra  had  none  of  thefc  Spines,  but  in  all  the  reft  they 
were  to  be  obferved  •,  but  as  they  approached  the  extremity  of  the  Tail,   they 
grew  Icffer  and  (horter  •,  thefe  Spines,  where  longcft,  were  about  a  quarter  of 
•  an  Inchi  or  fomewhat  more.  They  were  placed  juft  at  the  Articulation  of  each 
Joint,  and  in  the  middle  from  the  Sides,  and  feemed  to  be  articulated,  both 
to  the  preceding  and  following  Vertebra^   not  being  an  entire  folid  Body, 
but  arifing  from  the  Vertebra  with  tWo  Legs  Or  Crura^    become  afterwards 
perfeftly  united  to  the  Ends.      By  this  means,    the  Bones  are  rend  red  more 
firm  and  ftrong,  and  this  Hollow  ferves  for  the  tranfmitting  of  the  Blood- 
Veffels  through  them  \  and  one  may  obferve  here  a  Stria^  or  Furrow,  all  the 
Length  of  the  Vertebra^  for  the  receiving  them,  whereby  they  are  the  better 
fecured  from  Compreflion,    when  this  Animal  hangs  by  its  Tail.     And  for* 
the  performing  this  Office,  nothing,  I  think,  could  be  more  advantageoufiy" 
contrived:    For  when  the  Tail  is  twirled  or  wound  about  a  Stick,  this 
Hook  of  the  Spine  eafily  fuftains  the  Weight,    and  there  is  but  Kttle  Labour 
of  the  Mufcles  required ;  only  enough  for  the  Bowing  or  Crooking  the  Tail ;    . 
for  then,  as  by  a  Hook,  the  Weight  of  the  whole  Body  is  hereby  fufpendedi 
And  for  the  doing  this,    *twas  obferved,    that  in  each  preceding  Vertebra^ 
there  did  a  Mufcle  arife,    which  was  inferred  oit  each  fide  of  the  fucceedin^ 
Vertebra  \  which  Afting,  orContrafting,  muft  neteflar.ly  bend  and  curve  thaif 
Joint.     But  for  the  ftrengthning  the  whole,  there  were  obferved  four  Mufcles" 
to  arife  from  iht  Os  facrum^  which  did  run  th^  whole  length  of  the  Tail  -,  two 
on  the  upper  fide,  and  two  on  the  under,  founding  each  a  Tendon  to  each 
Internode  or  Vertebra.     So  that  when  the  Skin  was  ftript  off,   the  outward 
Parts  of  thefe  Mufcles  feemed  to  have  tendinous  Expanfions  over  them,  thd 
whole  length  of  the  Tail,  and  almoft  to  be  covered  by  them,    which  mufl/ 
needs  very  much  contribute  and  add  Strength  to  the  Tail ;  befides  what  may 
be  the  Effeft  of  their  Infertion  of  Tendons  into  each  Joint,  or  Vertebra^    m 
€urling  and  unbending  the  Tail.  * 

To  the  Vertebra  of  the  Thorax  are  fattened  the  Ribs,  and  there  are  13  ^fS^Fig.i66. 
each  Side.  The  feveo  Foremofl:  are  more  perfeftly  drticulated  with  the  Sternum^ 
the  fix  fucceeding  may  be  reckoned^  in  fome  fehfe^  C^/iaN&tba:  Fbr,  thought 
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they  are  long,  and  as  they  proceed  from  the  Vertehne^  are  inclined  faadiwards 
towards  the  binder  Legs,  yet  afterwards  they  are  refledted  forwards  towanl» 
the  Siernum  or  Cariilag9  Scutiforms.  And  though  in  other  Animals,  chat  Part 
of  the  Ribs  that  is  faftened  to  the  Os  Pefforis^  or  SUmum^  be  ufualljr  Cartila- 
ginous, yet  here,  in  our  Subjeft,  I  obfcrved  it  to  be  all  Bony  chroi^bout. 
However,  this  Diflference  I  found,  that  the  Ribs  did  look  redder,  by  realbn 
of  the  Blood- Veifels  in  them»  and  this  Part  was  whiter,  as  where  it  was 
fattened  to  the  Ribs  one  might  plainly  fee  %  fo  that  it  may  well  pafi  for  a 
Bony  Cartilage,  as  often  the  Cartilages  do  become  Bony. 

The  firft  Rib  was  only  an  Inch  long,  and  its  bony  Cartilage  a  quarter  of  aa 
Inch  :  Hence  gradually  the  Ribs  increafe  in  length,  for  the  yth  Rib  was  three 
Inches  long,  and  its  Cartilage  was  one  Inch  and  a  half.    The  four  hft  of  the 
Coji^  Notha^  gradually  lefTen  again  in  length  \  for  the  laft  Rib  of  all  was  only 
an  Inch  and  three  quarters  long ;   and  its  Cartilage  did  not  run  home  to  the 
Os  PeRoris^  or  Sternum^  tho*  the  firft,  fccond,  and  third,  of  the  Ce/^^r  Noibic  dtd« 
The.Oi  Pe£loris^  or  Sternum^  confided  of  fevcn  Bones,  according  to  the  Num«> 
ber  of  the  Fore- Ribs  that  are  fattened  to  them.  At  the  beginning  of  the  Sttr- 
fiMm^  there  jutted  out  a  (harp  bony  Cartilage,  which,  from  its  Figure  I  Ihall 
call  Carlilago  Enfiformis :  And  here  was  faltered  one  txtream  of  the  Cavictda. 
At  the  End  of  the  Sternum^   towards  the  Belly  there  was  a  t»:oad,   rouodiih 
Cartilage^  which  therefore  I  Ihall  call  Cariilago  Scutiformis. 

There  were  two  ClavicuU  or  Collar-Bones,  each  an  Inch  and  half  long, 
having  one  Extream  fattened  to  the  firft  Bone  of  the  Sternum^  or  the  CartiU^9 
EnfiformiSj  and  the  other  End  to  the  Spine  or  Scapula^  near  the  Conjunftion 
of  it  to  the  Os  Humeri.    By  means  of  this  Bone,  it  can  more  advantageoufly 
brtDg  its  Fore-feet  to  its  Mouth,  as  it  ufes  to  do  when  it  feeds  itfelf,  as  do 
the  Monkey-kind,  who  have  QavicuU  too  as  well  as  Man  i  the?  many  Anir 
mals  want  thefe  Bones. 
JF^.til.      T^^^  Scapula^  or  Shoulder-Bjade,  was  about  two  Inches  long,  and  about  aD 
*  Inch  and  half  broad  i  its  Spine^  tho^  thin,  yet  the  nearer  it  approached  the 
Shoulder,  it  gr£w  larger  and  flatter.  Into  the  Sinus  of  the  Neck  of  the  Sc^puk^ 

SIS  received  the  Head  of  the  Shoulder- Bone,  or  Fore-Thigh-Bone,   and  xa 
at  Protuberance  called  the  Acromium  was  fattened  the  End  of  the  Qaviculg. 
This  Thigh-Bone  of  the  fore  Legjs,  was  about  two  Inches  three  quarters  long, 
'twas  thick  and  ftrong,  having  a  large  rough  Spine  jutting  forward  and  running 
half  the  length  of  it.  The  lower  l^tream  of  this  Thigh-Bone,  to  which  was 
&ftened.  the  Tibia  and  Fibuky  grew  verv  broad,  being  aknott  an  Inch  bread. 
Above  where  this  Bone  began  to  grow  broad,  on  the  outfide  was  a  laige  Pro- 
tuberance, and  on  the  infide  there  was  a  great  obk>Bg  Foramm^  or  hollow  Paf- 
iage,  formed  by  a  fmall  Bone  arifing  from  the  inward  Fore-part  of  the  Thigh- 
bone, where  it  began  to  grow  larger,  and  was  afterwards  united  to  that  part 
of  the  Bafis  of  this  Bone,  where  the  Fiiula^  or  Minus  fccile  is  joined.  Jutt  ia 
the  nviddle  of  the  BaBs  of  tlus  Bone,   there  was  a  large  Sinus  which  back- 
wards appeared  deeper,  which  did  look  into  another  deep  Sinus  of  the  Jibiu^ 
by  which  faeaa^  thcie  Bones  were  fo  firmly  articulated  together^  as  they 

were 


Were  not  cafily,  if  polfibly  to  be  put  out  of  Joint.  The  TiVa^  or  Fmle  ma- 
jusy  was  a  fbong  Bone  about  two  Inches  long,  which  was  extended  upwards 
aboTe  a  quarter  of  an  Inch  above  its  Articulation  with  the  Thigh-Bone,  and 
at  the  other  end  was  fattened  to  the  outward  Bone  of  the  Tarfus.  The  F/- 
hUa^  or  Focik  mrnus^  was  a  fmaller  Bone,  placed  more  inwardly  and  forwar- 
der, and  not  fo  Jong  as  the  5lffctf,  being  Articulated  above,  (  but  not  fo  firm- 
ly) with  the  Thigh-Bone,  and  below,  with  the  inward  Bone  of  the  ^arfus  \ 
tor  there  were  but  two  Bones  of  the  "TarfuSy  having  each  a  fmall  Sinus^  for 
the  receiving  the  Heads  of  the  Fociles.  The  Bones  of  the  MetatarfuSy  were 
four,  or  it  may  be  five^  to  which  were  joined  four  Fingers  or  Toes  of  the  fore 
Feet.  The  inncrmoft  Toe  had  but  two  Articulations,  or  Joints,  but  at  the 
end  had  a  kirge  hooked,  ftrong  Nail ;  the  other  four  Fingers  had  each  three 
ArtituUj  or  Joints,  armed  with  hooked  Nails,  as  the  firft. 

The  hinder  Legs  were  fattened  to  the  Trunk  of  the  Body  by  the  0^ /arw- /v^.263. 
minatum  ;  which  in  the  whole  in  a  ftreight  Line  was  three  Inches  long.  In 
the  Head  of  the  hinder  Thigh-Bone,  and  deeper  in,  there  was  a  ipace  for 
the  fattening  the  Ligament,  from  which  fpace  there  was  a  Sinus  which  led 
cutward  •,  fo  that  the  Brims  of  the  Acetabulum  were  not  an  entire  Circle,  but 
-broken  off  here. 

Here  alfo  arc  the  OJfa  marfnpialiay  or  Janitores  Marfupiu  Thehinder  Thigh- 
Bone  was  a  Tittle  above  three  Inches  long,  *twas  roundifh  and  a  ftrong  Bone : 
But  the  Tibia^  or  Majus  Focile  of  the  hinder  Leg,  was  fomewhat  longer,  a 
little  curv'd.  The  Fibula^  or  Minus  Focile^  was  about  the  fame  length 
freighter  and  flendcrer.  This  towards  the  Foot  was  articulated  to  the  Oj 
Calcis^  as  the  Tibia  was  to  the  Talus^  or  AJiragalus-y  and  thefe  two  Bodies  I 
make  the  Tarfus  •,  and  joining  to  them  were  the  Bones  of  the  Metatarfus^ 
and  to  thefe  the  Phalanges  of  the  Fingers  and  Toes.  In  the  innermoft,  or  the 
Thumb,  there  were  only  two  Articulij  or  Bones,  in  the  other  four  Toes,  or 
Digitiy  in  each  there  were  two  ArticuH^  or  Joints.  The  end  of  the  Thumb  wis 
more  flatted  than  the  ends  of  the  other  Toes :  For  the  Thumb,  as  I  have 
obferved,  had  a  flat  Nail  like  a  Human  Thumb :  In  the  others,  the  Nails 
were  long  and  curved.  I  obferved  likewife  at  the  Articulation  of  each  Joint 
of  the  Toes,  on  the  under  fide  there  were  two  fmall  Bones,  that  arc  called  Expunatiw 
OJfa  Sefamoideaj  and  thefe  both  in  the  fore  and  hinder  Feet,  •'^tbeFig!^t 

Fig.  257.  Reprefents  the  Pojfum  drawn  from  the  Life.  Fig.igy. 

Fig.  258.  The  Slit,  or  Aperture  in  the  Belly,  that  goe.s  to  the  Marfufium^  Fig.256. 
or  Pouch. 

Fig.  25g.  A.  the  Marfupium  turned  the  infide  outwards,  where  may  be  Fig.isq 
obferved  the  Hair  or  Fur  that  covers  it,   and  may  help  the  better  to  keep     *'  ^' 
the  young  Ones  warm.      B  B.  the  two  hinder  Legs  cut  off.  C.  the  Foramen 
of  the  Anus :  Which  is  alfo  the  common  outward  Vent,  or  Mxit^  the  ReSlum^ 
the  Bladder  of  Urine,  and  the  Uteri  too.     D.  thp  beginning  of  the  Tail. 

Fig.  260.  The  Skeleton.  A  A.  the  Rqfirum^  pr  Snout  j  hh  the  Cranium^  or  Fig.260. 
Skall,  that  did  contain  the  Brain ;  ccc.  a  bony  Ridge^  or  Protuberanti^  OJfea 
Lo^gitudinalis^  diat  did  run  thclaigth  of  the  Cranium^  and  over  a  part  otxhc 

T  y  y  y  y  2  Rojlrum  \ 
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RoJirum\  d*  the  lateral  Ridge,  which  like  a  Pent-boule,  jutted  over  the 

hinder  part  of  the  CraniutH^  Protuberantia  OJfea  Lateralis}  ef.  the  Os  Zygo- 
maticum  \  e.  its  Proccfs  from  the  Os  Temporum ;  and  /  that  from  the  Maxilla 
fuperior^  open  Jaw  \  g,  a  Forameftj  or  Hole,  in  the  inward  Cajitbus  of  the 
Orbit  of  the  Eye,  that  leads  into  the  NoftrUS|  and  by  a  Du3  conveys  the 
Tears,  or  Moifture  of  the  Eyes  into  them  ;  h.  a  Foramen^  or  Hole  in  the  up- 
per Jaw,  for  a  Paflage  to  the  Vcffels ;  i.  a  Protuberance  of  the  Os  Freniis ; 
K.  a  Suture  of  the  Os  Narium  -,  /  /,  the  lower  Mandible^  or  Jaw-Bonc,  Maxilla 
inferior  ;  m.  the  fuperior  Procefs  of  the  under  Jaw  5  n.  the  inferior  Proccls  rf 
the  under  Jaw  ;  0.  the  Clavicula  of  one  Side  5  p.  the  Cartilago  Enfiformis  of  the 
firft  Bone  of  the  Sternum ;  j.  the  Scapula^  or  Shoulder- Bladc-Bone  5  r.  the 
Spine  of  the  Scapula  -,  SSSS.  the  Thigh-Bones  of  all  the  Feet ;  ^'T  fr.  the 
Tibia^  or  Fofcile  majus  of  all  the  Feet  -,  u  u.  part  of  the  Tibia  in  the  Fore- 
Legs  extended  beyond  Articulation  -,  WlVfVW.  the  Fibula^  or  Fofcile  minus^ 
in  all  the  Legs  ;  xxxx.  the  Bones  of  the  Tarfus  \  yyyy*  the  Bones  in  the 
Mctatarfus  \  zzzz.  the  Toes  i  a  a.  the  Thumbs  in  the  hinder  Feet.  1. 
The  firft  Vertebra  of  the  Neck,  called  the  Atlas  \  2. 3.4.  5. 6.  7.  the  ^d^  3^ 
4/*,  5/i&,  6tby  and  'jtb  Vertebra  of  the  Neck ;  8.  the  firft  Vertebra  of  the  Thorax  5 
9.  the  firft  Vertebra  of  the  Loins  ;  10.  the  firft  Vertebra  of  the  Os  factum  ;  1 1, 
the  firft  Vertebra  of  the  Os  Coxygis ;  or  Tail,  12,12,12,12.  the  Spines,  or  Hooks, 
on  the  infidc  of  the  Tail  -,  13.  14^  the  Oj  Innominatum  5  where  13  is  the  Of 
Ilium ;  1 4.  the  Os  Ifchii^  or  Coxendicis ;  1 5. 1 5.  the  OJfa  marfupiaUa  feu  JoMttons 
Marfupii  5  ♦*  ♦*.  the  Ribs,  thirteen  in  all,  O  the  Cartilago  feutiformis. 

Fig.%61.  Fig.  261.  The  Situation  of  the  OJfa  MarfupiaUa^  (^c.  a  a.  thtOffa  Pubis  5 
b.  the  Coalition^  or  the  joining  of  the  Offa  Pubis  •,  c  c.  the  two  0£a  Marfu* 
fialia^  or  Janitor es  Marfupii  5  d.  e.  the  Bafis  of  the  Offa  Marfupialiay  where 
joined  to  the  Offa  Pubis  ;  d.  the  Inward  Head  of  the  Bafis  ;  ^.  the  Outward  5 
//.  the  Jcetabuluntj  or  Socket,  for  receiving  the  Head  of  the  Ti^/^^-fi^^^; 
gg.  the  Oj  ///«»i  i  b  k  the  Vertebra  of  the  Oj  Sacrum ;  1  /.  the  Oj  i/2:j&rV,  or 
Coxendicis. 

Fig.262*  Fig*  262.  The  fore-fide  of  the  Thigh-Bone  of  the  Fore-Leg ;  a.  the  Head 
of  the  Thigh-Bone,  where  it  is  fattened  to  the  Scapula ;  b.  a  large  rough  Spise^ 
which  runs  above  half  the  length  of  this  Thigh-Bone ;  c.  a  Protubmnce 
of  this  Bone  on  the  outfide ;  d.  a  large  Foramen^  or  Hollow  Paflage ;  r.  a 
Sinus  for  receiving  the  Head  of  the  fibia ;  fg.  the  Bafis,  or  lower  Esaream 
of  the  Thigh-Bone. 

f/^262.  ^^8-  *63-  ^^^  Stomach,  and  Guts ;  A  the  Gula  ;  B  B.  the  Stomach  %  c. 
*'  ^*  a  Perforation  of  the  Stomach  caufed  by  an  Ulcer  there ;  ^i.  the  two  Pouch- 
ings  out  of  the  Stomach  at  the  two  Ends ;  e.  the  Pylorus  i  /.  the  be^nning 
of  the  Duodenum  I  gbiKLMNopq.  reprefent  the  fmaU  Guts,  and  the 
Coyles  and  Convolutions  they  do  make  ;  fome  of  the  Coyies  lie  hid,  and  out 
of  Sight:  But  the  Order  how  they  follow  one  another  is  fignified  by  the 
.  Order  of  the  Letters  of  the  Alphabet ;  fo  that^,  follows/;  and;,  is  fuc- 
ceeded  hy  i  \  and  /,  by  K\  and  fo  on  to  ;  1  where  the  Ilion  is  difchaiged  and 
emptied  into  the  Cacum^  or,  if  that  is  full ;  into  the  Cokn^  at  the  firft  Letter 
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5,  Ry  jR,  the  C^cum  y  SSS^  the  Colon  i  7*.  the  Reffum  \  V.  thtfirft  Mefentery^ 
or  Mifenterium  niinorwn  Inteftinorum ;  w.  tbtjicond  Mefinury  \  or  Aiifmurium 
msjorum  Ini^Jiinorum, 

Fig.  264  The  Urinary^  and  Uterine  Parts ;  if  yf.  the  two  Kidtieys ;  b  I.  thcF/f.264. 
Emulgent  Veins  ;  r  f .  the  Emulgent  Arteries ;  i  ^.  the  GlanduU  R&nkes  j  ^€.  the 
twoUreters ;  /.  the  Infertion  of  the  lep  Ureter  into  the  /V^r*  of  the  Biadder ; 
G.  tht  Bladder  of  Urine^  turn'd  afide  •,  A.  the  Urethra  \  ii.  IhtlwoVhgin^ 
Uhri  I  K,  the  common  Pajfage  from  the  Urethra^  and  the  /wo  Vagina ;  /.  the 
Arteria  Aorta^  ox  great  Artery  \  tn.  the  ^(?iftf  Cava  ;  nnn,  the  Spermatick  Ar- 
teries %  0000.  the  Spermatick  Veins  %ppp.  the  Hypogaftrick  Arteries  and  Veins ; 
rrr.  tht  A  U  Uteris  feu  potius  Cornuum^  SS.  the  Ovaria '9 1 1.  the  ^okaFal- 
lopian^e\  uu.  the  Uteri  of  the  Left  Side  opened  y  w.  the  Comu  Uteri  of 
the  Right  Side  not  opened ;  xx.  the  /wi?  £7/fr/  opened*^  y.  the  Diaphragm  that 
divides  the  /«?<?  IT/^n  ;  z  2.  the  ImprfeEt  Diaphragm^  which  partly  divides 
each  Uterus^  and  lies  over  the  Paflage  of  that  part  of  the  UterUSi  which  is 
doubled  and  tends  to  the  Vagina^ 

Fig.  265.  The  Uterine  Parts  more  particularly  ;  A  A.  the  tw^  Ovaria  \  i  i.Fig.iS^. 
the  Fimbria  Foliacea  5  c c.  the ?«i^  Fallopiana ;  ^^.  the  /w©  Cbr»iw  Ut&i  iEE. 
the  /wo  t/Z^ri  reduplicated  %  f  a  5/i/  in  the  Neck  of  it«  left  Uterus  to  Ihcw 
its  Paflage  in  the  Vagina  on  that  fide  \  g.  the  Left  Vagina  opined-,  b.  the 
Ofiium^  or  Mouthy  of  the  r/f i/  Vagina  -,  /.  the  Common  Pajfage  from  the  Ifr^- 
/i&r^  and  ^^ag^/M  -,  Jf.  the  Urethra  5  /  /.  the  Bladder  of  l7r/»^  cut  ofi; 

Fig.  266.  The  Haity  Tophus.    -  Fig.266. 

Fig.  267,  The  Liver 'j  A.  the  Fifwu  Cin?i^  -,555;  the  /ire^  Zo^^i  of  the  U-FigaSj^ 
ver ;  C  the  Bladder  of  Gall  yddd.  the  Fiffures  of  the  Body  of  the  Liver  nee. 
the  Incifures  at  the  Edges  of  the  Liver. 

Fig.  268.  -^*  the  Spine  of  the  2d  Vertebra  of  the  JVJrr*;  *.  reprefents  'i^Fiz*26^^ 
Thicknefs ;  c.  a  large  Sinus  for  receiving  the  firji  Vertebra  \  d.  the  D^i,  or 
Tooth  of  this  Vertebra ;  the  Procejfus  Obliquus  Superior  of  one  Side  j  /.  the 
Procejfus  Obliquus  inferior  of  the  fame  Side. 

Fig.  269.  A.  the  Spine  of  the  3d  Vertebra  of  the  iVif^i,  where  is  fliewn  itsjpj-.  ^^g 
natural  Thicknefs;  b.  the  Ho/^  through  which  the  Medulla  Spinalis  ^iSe%\  ^' 

r  f .  two  fmall  Foramina  for  the  Paflage  of  the  Veffels ;  d.  reprefents  the 
Cleft  at  the  top  of  the  Spine  ;  e  e.  the  /wo  Procejfus  Obliqui  Superiores  before; 
//.  the  two  Procejfus  Obliqui  Inferiores  before. 

Fig.  2  70.  The  jfr^  Vertebra  of  the  Thorax ;  A.  the  5|^/w,  which  is  long  and -'^^i?* 2  70. 
acute ;  bb.  the  Oblique  Procejfes  before  ;  cr.  the  Oblique  Procejfes  behind ;  dd. 
the  Tranfverfe  Procejfes ;  e  e.  where  the  Ribs  arc  fattened ;  /.  the  Hollow 
where  the  Medulla  Spinalis  pafles. 

Fig.  271.  The  4th  ^(rr/^3r^  of  the  Zo/»x ;  aa^  the  two  upper  Oblique  Pro- Fig.2yi^ 
eejfes  behind  ;  b.  the  Spine ;  c  c.  the  two  under  Oblique  Procejfes  behind. 

Fig.  272.  The  2d  and  3d  Vertebrae  of  the  Taili  a  a.  two  Vertebrae  oi  thci7^.272. 
^ail\  bbb.  the  Spines^  or  Hooks  on  the  Infide,  by  means  of  which  it  can 
better  hang  by  its  Tail-^  cc.  z  Hollow,  or  Foramen^  in  the  middle  of  tbefe 
Spines^  through  which  Blood- Vejfels  pais, 

ex. 
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iJT^'  CX,  At  Tborpt^  in  Siafford/bin^  two  young  ^urkySf  were  taken  out  of  an 
i^r*  hsii'  Egg  (of  the  Ordinary  fize)  when  the  reft  of  the  Eggs  were  well  batchedt 
J-^^J'^  which  grew  together  by  the  FJclh  of  the  Breaft-Bone,  but  were  in  all  other 
Parts  diftin^t.  They  feemed  lefs  than  the  ordinary  thickncls  of  Turhefs : 
For  there  wanted  both  Nutriment  and  Room  for  their  Growth ;  which  was 
the  occalion  of  their  Cohefion  and  Smallnefi.  They  had  diftinA  Canities  in 
their  Bodies,  apd  two  Hearts  ;  fo  that  they  had  two  diftinft  Gcatri0da\  and 
confequently  the  Egg  had  two  Yolks  in  it,  from  whence  they  were  produced ; 
which  Accident  is  very  common.  But  I  have  a  dried  OKXiftrousChicJ&en  which 
had  but  one  Head,  four  Wings,  four  Legs,  and  one  Cavity  in  the  Body,  and 
confequently  had  but  one  Heart.  In  this  Cafe  this  oionftrous  Chicken  was 
produced  from  one  Cicatruula.  So  Parous  mentions  a  double  Infant  with  one 
Heart*  In  thefe  Cafes  the  Original  of  the  Infant  was  one,  and  the  Veflels 
regular  4  but  in  the  Extremity  the  Jrteries  and  Nerves  were  divided  into 
more  Branches  than  ordinary,  and  produced  double  Paris.  And  thus  it  ia 
like  the  double  Ftowcrs  of  Plants,  which  are  produced  fo  by  the  Richnefs  of 
(he  ^Oil  And  thus  it  is  in  the  Egjgs  of  ^adruptds  -,  they  are  joined  in 
thp  Ovarium^  .and  as  they  grow  their  Bodies  do  externally  Cohere.  So  that 
I  m^y  obferve,  that  .there  are  thefe  two  Reafons  of  the  Multitude  of  the 
Parts  in  an  Embryo ;  the  joining  of  two  perfcft  Animals,  or  elfe  the  ex- 
traordinary Divifion  of  the  Original  Vejfels^.tht  Arteries  and  Nerves. 

4Mon.        CXI.  The  Body  of  this  Colt  appeared  to  the  Eye  complcatly  Formed, 
$^i..K.*  withQut  any  Monftrofuy  to  be  taken  Notice  of  in  it:  But  the  Head  being 
J«yte.  "•  5-  opened,  and  examined,  it  was  found,  that  it  had  no  Sign  of  any  Nofe  in  the 
^'        ufual  Place.     Tl^c  two  Eyes  were  united  into  one  double  Eye,  which  was 
J/V  272.  placed  juft  in  the  middle  of  the  Crow,  the  Nofe  being  wanting  which  fhouU 
hayc  feparated  them :  Whereby  the  two  Eye-Holes  jn  the  Skull  were  united 
into  one  very  large  round  Hole,  into  the  midft  of  which,  from  the  Brain,  en* 
tered  one  pretty  larg^  Qptick  Nerve,  at  the  End  of  which  grew  a  great  Dou- 
l)le  Eye  \  that  is,  that  Membrane,  called  ScelerotiSy  which  contained  both,  was 
one  and  the  fame,  but  feemed  to  have  a  Seam,  by  which  they  were  joined,  to 
go  quite  round  it,  and  the  fore  or  pellucid  Part  was  diftinftly  feparated  iato 
two  Corneas^  by  a  white  Seam  that  divided  them.     Each  Cornea  feero'd  to 
.       .      have  its  /m,  (or  Rainbom-Yxkc  Circle)  and  Apertures,  or  Pupils,  diftinft,  * 
and  upon  opening  the  Cornea  there  were  found  within  it  two  Balls,  or  Chry- 
ftalline.  Humours,  very  well  fhaped.    The  Eye-Lids  were  alfo  a  little  divided 
in  the  middle/   Juft  abovi  the  Eyes,  as  it  were  in  the  midft  of  the  Forehead, 
was  a  very  deep  Depreffion,  and  out  of  the  midft  of  that  grew  a  k'md  of 
double  Purfe  or  Bag,  containing  litde  or  nothing  in  it :  But  to  fome  it  feemed 
to  be  a  Production  of  the  matter  defigned  for  the  Nofe,  but  diverted  by  this 
Monftrous  Conception  ;  perh^  the  Proceffus  MammiUares  joined  into  one, 
and  were  covered  wi;h  a  thin  Hairy  Skin. 

4  ^  CXIL 
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CXn*  A  Butcher  (at  Unmington  in  Hamp/hire)  having  kiflcd  a  fatted  jj^*;,^ 
Cow,  and  opening  the  Womb  found  in  ic  a  Monftrous  Calf,  which  begun  h^Mr,  Dan 
to  have  Hair.    The  Feet  of  this  Calf  were  fo  parted,  as  to  be  like  the  Claws  7^^;,"* 
of  a  Dog ;  the  Legs  had  no  Joints ;  and  the  Tongue  was,  C^i^r«j-like,Triple,  J'./!  U  ** 
to  each  fide  of  his  Mouth  one,  and  one  in  the  midft.    Between  the  Fore-Legs 
and  the  Hinder-Legs  was  a  great  Stone,  on  which  the  Gt^rid.  The  Skin  of 
the  Breaft,  and  between  the  Legs,  and  of  the  Neck  (which  Parts  lay  on  the 
foiallcr  End  of  the  Stone)  was  much  thicker  than  on  any  other  Part.     The 
Stone  (which  was  bigger  at  one  End  than  the  other)  weighed  20  Pounds  and 
half,  the  outfide  was  of  a  greeni(h  Clour ;  and  not  plain,  but  full  of  little  Ca« 
vities  \  when  broke  it  appeared  full  of  fnwU  Pebble-Stones,  of  an  Oval  Figures 
Its  Colour  gray  like  Free-ftone,  but  intermixt  with  Veins  of  Yellow  and 
Black. 

CXIII.  Jan.  1 1 . 1 677-8,  A  Cow  of  Mr.  mil  Dahs\  at  Mlnecoat  in  ff^ar-  ^»  ^ 
wickjhirey  brought  forth  a  Monftrous  Calf,  having  one  perfcft  large  Head ;  and  wtbttm 
on  the  right  Side  of  that  grew  another,  almoft  as  large,  and  of  true  Shape,  ha-  ^^^^ 
ving  both  Tongue  and  Teeth  ;  and  from  the  Roof  of  the  Mouth  of  the  Man-  S(nitiiwei,ih. 
ftrous  Head  hung  down  a  piece  of  Flelh  with  the  fhape  of  a  Tongue  upon  ^J'^^^i^ 
it,  and  a  row  of  Teeth,  as  on  an  under  Jaw  :  Which  occafioned  the  Man  who 
fiiewed  it,  to  fay  that  it  had  three  Mouths.     It  had  to  each  Head  two  Eycrs» 
only  thofe  of  the  Monftrous  were  very  fmal),  and  I  believe  had  no  Sight. 
It  bad  only  two  Ears  to  both  Heads,  one  of.  which  was  placed  on  the  far- 
fide  of  the  Monftrous  Head,  the  other  as  ufual  in  other  Calves.    It  Breathed, 
equally  at  both  Mouths,  and  bad  communicated  with  the  fame  Throat,,  but 
took  its  Nourifhment  only  at  the  Perfed  Mouth,  the  under  Jaw  of  the 
other  being  fo  weak,  that  the  Mouth  always  ftood  open  and  drivell'd.  It  ap« 
pcared  on  the  left  fide  to  be  a  perfeft  Calf,  and  looked  very  lively,  and  was 
at  three  Days  Old,  as  krge  and  ftrong  as  other  Calves  ufually  are  at  10  Days> 
or  a  Fortnight. 

CXIV.  jRf^.24,  1666-7.  ^^^»  C7m*,  of  Beer-Ferris  in  I^ewnjinrey  had  a»r«*Mofi. 
Black  Ram-Lamb  fallen  with  one  Head,  but  two  diftinft  Bodies,  with  eight  ^JJJ,^  ^ 
Legs,  which  Bodies  were  joined  in  the  Neck»    It  had  two  Eyes,  and  as  many  ^.  cS>h». 
Ears,  in  the  ufual  Places  •,  and  one  Extraordinary  Eye  in  the  Niddoek^  with  f^o?  *^* 
one  fingle  Ear,  about  an  Inch  diftant  from  the  Eye  backwards.    Its  Dam 
ufually  brought  forth  two  Lambs  every  Year,  as  fbe  did  this  Year  alio;  which 
with  the  Ewe  remain  alive ;  but  this  Monfter  was  found  dead  by  the 
Hedge. 

About  the  fame  time,  John  Caueej  of  the  fame  Parifc,  had  zfVbiie  LmB^ 
fallen,  with  two  diftinft  Heads  and  Necks,  joined  at  the  Shouldtrs,  but  one 
only  Body  ;  and  that  well  formed,  yet  having  double  Entrails  in  all  refpefts.. 
The  Ewe  remains  well,  biu  the  Monfter  dy'd,, 

cxv.     . 
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^Mon-  CXV.  \n  December  1682,  Among  many  Pigs  of  a&o;,  there  was  one 
fliouf  Pig,  ^j,j^{^  jj^^j  j^  Paflage  for  the  F^c^j,  either  SoHd  or  Liquid,  although  the 
ii.i47.^iS8.  Jnus  was  not  outwardly  clofed  up ;  and  being  difleded,  we  found  the  Gutr 
very  much  diftended  and  tranfparent,  and  through  them  appeared  the  F^es 
very  Liquid,  accompanied  with  no  fmall  quantity  of  Wind.  The  End  of 
the  Return  was  entirely  clofed  like  a  Bladder,  and  fealed  as  it  were>  Hermeti* 
cally.  Pendulous  in  the  Cavity,  and  not  in  the  ieafl  continued  to  a  SpbinSer^ 
of  which  there  was  no  Sign.  There  was  no  Bladder  to  be  found,  nor  Uterus^ 
nor  any  Mark  of  what  Sex  it  was  defigned  for :  But  both  the  Ureters  were  In- 
ferred into  the  ReSum^  within  an  Inch,  or  thereabouts  of  the  End.  The  Sto- 
mach was  full,  even  to  Diftention,  of  an  Hard  Subftance,  which  appeared 
exadly  the  lame  with  hard  prcfs'd  Curds.  The  Chyle  came  freely  enough  out 
of  the  DuSus  PeequelitanuSy  where  it  was  inferred  into  the  Jugular,  upon  the 
preflure  of  the  Inteftines :  But  I  could  not  urge  the  Liquid  or  Fiatulcnt  Con- 
tents of  the  Guts  upwards,  within  two  Inches  of  the  Pylorus^  tho*  I  prcffcd 
them  till  they  crack'd. 

r*#  MoA-       CXVI.  In  May  1 699,  There  was  (hewed  to  me  a  Pig  at  JVeedford  in  Siafferir 
^Tr  j!f*'  fii^^3  with  a  Face  fomething  reprefenting  that  of  a  Man's,  and  the  Chin 
Fioyer/n.    was  vcry  like  that  of  an  Human  F<3?/«j.     But,  when  1  had  well  confidered 
359  /'♦3»*  tjje  Head,  I  obferved  there  was  a  Depreffion  of  the  Bones  of  the  Nofc,  in 
that  Place  which  was  betwixt  the  Eyes,  in  which  the  Pig's  Face  fcemcd 
to  me  to  be  broken,  and  the   Nofe  drawn   up  to  appear  like  an  Hu- 
man.    The  under  Jaw  .was  Inverted,  to  grow  up  to  meet  the  upper  ;  the 
Tongue  and  Mouth  were  made  more  like  an  Human,  being  altered  by  feme 
External  Preffure  upon  the  Mouth  of  the  Pig,  which  broke  the  Bones 
of  the  Nofe,  and  caufed  their  Depreffion  towards  the  Palate,  and  the  Invcr- 
fion  of  the  under  Jaw.     This  Preffure  on  the  Mouth  forced  the  Bones  up- 
ward, fo.much  a^  to  cover  the  Eye- Holes,  and  the  Pig  appears  Blind.    A. 
is  the  Place  of  the  Bone  depreffcd  •,  B.  is  the  Depth  of  it.     It  clofed  itfclf 
with  a  Spring,  when  we  opened  it  by  Force ;  fo  that  it  had  grown  doled 
up,  ever  fmce  it  was  Cartilaginous.     By  this  Breach,  or  Depreffion  of  the 
Pig's  Face,  I  was  firft  convinced,  that  this  Monfter,was  not  produced  by 
the  Copulation  of  two  Species,  as  was  ufually  apprehended,  but  only  occafion- 
cd  by  the  Perverfion  of  the  Compreffion  of  the  Womb,  or  Placenta^  or  other 
Pigs  in  the  fame  Part  of  the  fFomb.     And  that  the  Pig*s  Head  was  ftrcight- 
ned  in  its  Growth  appeared  by  the  Flatnefs  of  the  Ears,  and  that  this  Dc- 
preffure  happened  whilft  the- Bones  were  Cartilaginous,  appears  by  the  Bones 
depreffed,  which  remained  Cartilaginous,  and  at  the  fame  time  the  under  Jaw^ 
was  Inverted,  and  the  Head  made  more  round.     I  farther  obferved,  that  all. 
the  Head  was  covered  with  Hair,  as  the  other  Pigs  were ;  that  the  Teeth 
in  the  Mouth  were  Pig's  I'eeth  ;  the  Hair  of  the  Pig's  Head  was  YeUow, 
as  that   of    the  Sow  was  \  the  Monftrous  Pig  was  as  big,  and  as  weH 
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Citywn  $b  theteft  of  the  Figs;  and  therefore  begot:  bylfhe  Boar  tt.th^  fame 
Time  i  the  Nofc  was  a  Pcrfcft  Pig's  Snout,  and  there  was  no  upper  L^,  as 
in  the  Human  Kind.  In  all  the  other  Parts,  it  appeared  to  be  a  PerfeA  Pig; 
no  Parts  were  wanting,  but  thofe  of  the  Face,  diftorted  by  feme  External 
Accident.  At  tht  beginning  of  the  17th  Wefck,  from  that  Time  when  the 
Sow  tfook  the  Boar  which  is  the  ufual  Tiooe,  the  Sow  PiggM  eight  Pigs,  the  firft 
five  were  Pcrfcft  Pigs,  die  Sixth  ^as  the  Monfter,  and  after  that  two  more 
Perfedl  Pigs.  This  Monfter  was  Pigg'd  Aliye,  but  died  becaufe  it  could  not 
Suck^  the  Nofe  being  Stopped.  The  Cry  of  the  Pig  was  not  like  the  other 
Pigs,  becaufe  of  die  Stc^age  of  its  Nofe,  and  the  Alteration  of  the  Figure  of 
its  Mouth. 

This  Kind  of  Monftrous  Pigs,  produced  by  the  Unnatural  Situation  of 
Parts,  by  fome  External  Compreflion,  I  believe  is  very  frequent ;  becaufe  I 
had  another  of  the  fame  kind,  fent  me  out  of  Derfyjhire^  which  had  a  Re« 
iemblanoe  of  a  Man's  Face,  and  aU  the  other  Parts  of  a  Pig,  and  this  had 
the  fame  Chin,  and  Depreflion  betwixt  the  Eyes,  the  Roundnels  of  the  Headl- 
and Flatnefi  of  the  Ears,  I  have  above  defcribed.  But  tins  DeriyJhire^Moa- 
fier  wanted  Hair,  as  Pigs  which  come  too  foon  do  (  and  no  Sex  ccFukl  be 
diftinguilhed  iti  it :  Bat  the  former  defcribed  was  a  Boar-Pij^. 

CXVII.  This  MonftnDus  Cading  was  Dead  when  I  met  with  it,  and  Itmnt  kmt^ 
perfuaded  that  it  was  fo  brought  forth,  the  Lungs  being  CotnpisA  and  free  2S^y{;^ 
from  Air,  which  they  could  not  be^  if  it  had  ever  In%ired.     It  was  DouUe  douUeCat» 
from  the  Navddownwafds,havingfoar  Hind- feet, two  Tails, two  Anus's, and  ^^^^ 
two  Pudenda ;  for  they  were  Females.  They  were  jointed  into  one  Trunk  at  the  f'  "is* 
Navel,  and  were  continued  fo  upwards :  But  yet  this  Monfter  bad  twb  Pair  oiFig^i'j^. 
Fore-feet  J  one  of  them  on  the  Back,  and  the  other  on  the  Breaft.    The  Hdul» 
though  fin^e,  had  two  Pair  of  Ears,  one  naturally  feated,  and  another  ac  the 
binder  part  of  the  Head,  between  i&it  Prec^us  Mammkares^  to  which  the 
Vertebra  of  both  the  Necks  where  joined. 

There  was  only  one  Stomach  under  the  Liver  in  the  Right-fide,  readbmg 
under  another  Liver  in  the  left.  The  Guts  were  0o^  till  within  &i  br  feven 
Inches  of  the  Anus^  and  there  was  a  Divifion  into  two  Brandies,  one  g|oihg 
to  each  Fundament ;  below  the  Divifion  there  were  plainly  to  be  feen  twbC^ 
cutns^  witMn  about  three  Inches  of  the  Anus  each.  There  were  two  Lively 
one  much  fmaller  than  the  other,  that  which  was  in  the  Right-fide  waathA 
leaft,  the  other  lay  lower,  down  in  the  left-fide,,  they  were  bolA  eiitire  with- 
out any  Divifion  or  Lob^.  There  was  a  Vena  UmbiHcalu  inferted  into  each  oF 
them.  There  were  tv)0  Arteries  inferted  into  the  Liver  in  the  left^fide,  both 
coming  from  the  Aorta^  andthefe  I  (hall  call  the  C^tliaca^  but  there  was* 
only  one  inferted  into  the  Li^er  placed  in  the  right-fide.  There  was  no  V^ 
€ava  below  the  Livers ;  fot  all  the  Vems  coming  from  the  lower  parts 
entred  the  livers  as  the  Vena  Porta  does  naturally.  There  was  a  Branch  of 
a  Vein  on  each  fide  proceeding  from  the  Loins,  inferted  into  the  Bade  Paits  of 
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the  Liver :  and  befides  thefe  there  was  not  a  Branch  to  be  ieen,  bat  viurt 
was  infertcd  into  the  middle  of  the  Livers.  There  were  two  Kidneys  on  each 
fide  furnilhed  with  Ureters.  There  was  neither  Spleen  nor  Pancreas  in  cither 
fide. 

There  was  a  Double  Diaphragm  meeting  in  the  middle  between  the  two 
Back- Bones,  and  making  a  Membrane,  which  to  me  ieemed  to  be  a  Mtdta- 
fiinum^  for  it  reached  up  to  the  Thymus.    There  were  two  Hearts  in  it,  one 
placed  above  the  other,  and  a  little  to  the  Right-fide,  it  was  much  higher 
than  ordinary,  and  it  had  a  Vein  coming  to  it  from  the  little  Liver  io  the 
Right-fide,  which  (together  with  three  other  fmall  Veins,  one  from  each  of 
the  Fore  Feet^  and  one  from  the  Head)  furnilhed  this  Heart  with  what  Blood 
was  to  be  circulated  by  it.     It  had  only  one  Auricle,  and  one  Vcntridc :  So 
that  it  fecmcd  to  be  but  half  a  Heart.     There  was  a  pretty  lai^  Paffagc  into 
the  Jrferia  Aorta^  the  Contrivance  of  which  was  very  fmgular ;  for  above 
this  Heart  it  was  made  like  an  Arch  of  a  Circle,  into  which  there  was  a  di- 
redt  Paffage  from  the  Heart  for  the  Blood.     When  I  further  examined  this 
Artery,  I  found  that  it  went  down  on  each  fide  on  the  Verttbrsof  the  Backs 
between  the  Kidneys,  and  divided  it  felf  on  each  fide  after  the  ufual  man- 
ner, after  it  had  lent  each  Kidney  a  Branch,  the  Liver  in  the  Right- fide  one,' 
and  the  Liver  in  the  Left  fide  two.     Below  the  former,  a  little  towards  the 
Left  fide  of  it,  there  was  another  half  Heart,  having  only  one  Auricle  and 
one  VentricIC'  like  the  former.     This  received  little  Blood  but.  what  was 
tranfmitted  from  the  large  Liver  in  die  Left  fide,  by  that  that  is  caH*d 
the  Truncus  Afceniens  of  the  Vena  Cava.     The  Artery  carrying  the  Blood 
from  this  Heart  was  inferted  into  the  Artery  lately  defcrib'd,  as  well  as 
that  of  the  other  Heart.     So  that,  if  the  Blood  circulated  through  either 
of  them,  the  whole  Animal  mud  neceflarily  be  fupplied  with  Blood,  a  Con- 
trivance not  unlike  that  of  the  Arteries  under  the  Brain,  where  the  ^r/r- 
rue  Carotides  and   Vertehrales  do  emp^   themfelves   into   one    Common 
Channel,  from  which  all  Parts  of  the  Brain  may  eafily  be  fupplied  with 
Blood. 

Fig.iji.      The  Head  was  joined  to  two  Necks  about  the  Precejus  MammiUans. 

Fig.iyg.      There  were  four  Orders  ofRihy  though  the  Body  was  but  one  above  the 

xx^iefrin  NaveL     . 

Sr'Sr  •  ^^8-  ^75-  Exprcfles  to  the  Life  the  outward  Shape,  when  placed  on  its 
^*  '^^'Back.    • 

Fig.zye.  Fig-'^T^*  The  Caf  opened,  i.  the  Stomachy  pull'd  from  behind  both  the 
*  Liversy  lb  as  to  be  plainly  fccn  ;  2.  the  beginning  of  the  Guts  below  the  Py^ 
lorus\  g,  the  Divifion  of  the  Gut  into  two  Branches,  whereof  one  went  to 
each  Anus ;  4.  4*  the  two  Cacums ;  5.  5.  5.  5.  the  two  pair  of  KidneySj  fur- 
idfhfd  with  emulgent  Arteries  and  Veins  ;  6.  a  large  jJver  in  the  left  Side^ 
much  lower  fituated  than  the  Liver  in  the  right  Side  ;  7.  the  Liver  in  the 
right  Sidej  with  a  Vein  j  8.  coming  from  the  Kidneys  of  the  fame  Side,  after  ic 
had  united  above  the  Emulgents  ^  this  fupplies  the  Oifice  of  the  Vena  Caia, 
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«d  Vena  Porta  \  ^]  9.  two  large  Branches  of  the  big  At  try  going  into  the 
Body  of  the  big  Livery  10.  10.  10.  10.  tht  great  Artery^  fupplying  both 
fides  with  Blood,  and ,  receiving  of  it  from  the  two  Hearts  \  11.  the  Vein^ 
bringing  the  BloocJ  from  the  lower  Parts  of  the  left  Side  into  the  Liver  •,  6.  of 
the  feme  fide;  12.  12.  the  h\%  Artery^  fending  Branches  to  each  of  thei&^- 
neys\  13.  the  upper  Heart -^  14.  the  Artery  that  fupplied  the  Head  with 
"Blood;  15.  15.  the  Axillary  Arteries \  16.  the  Vena  Cava  coming  from  the 
Liver  in  the  right  Side  to  the  Heart ;  13.  17.  the  Paflage  from  the  faid  Heart 
to  tht  Aorta. 

Fig.  277.  I.  The  Liver  in  the  left  Side,  freed  from  all  things  that  kept jpjfV  277. 
it  any  way  out  of  Sight;  2.  ihtVena  Cavaj^dSCm^  from  it  to  the  lower 
Heart ;  6.  3.  a  Skirt  of  the  Diaphragm  turned  to  the  left  Side,  that  the 
former  Vein  (hould  better  appear ;  4,  the  Stomachy  difplaced  for  the  for- 
mer Reafon ;  5.  5.  5. 5,  the  Kidneys  ;  6.  the  lower  Hearty  in  its  due  Situa- 
tion ;  7.  the  upper  Hearty  drawn  out  of  its  place  upwards,  that  the  other, 
6.  with  the  Paflage  1 1,  from  it  to  the  Aorta  \  9.  9.  might  be  well  reprefcn- 
ted  ;  8. 8.  the  Liver  in  the  right  Side,  doubled  and  tum*d  over  the 
Heart ;  6.  that  it  might  be  the  better  fet  forth  ;  9.  9.  9.  the  Aorta^  where 
it  is  not  hid  by  the  Parts  difplay'd  for  the  former  Reafon  ;  10.  the 
Lungs  not  well  reprefcnted  5  lu  the  Paflage  from  the  lower  Heart  into  the 
Aorta. 

Fig.  278.  The  Skull  opened,  and  freed  from  the  Brain ;  i.  i.  the  Hollows,!^/^  j^ji 
through  which  the  Medulla  Oblongata  was  continued  to  the  Medulla  Spinalis^  *•  /  ^ 
2,  2.  the  two  Necks. 

Fig.  279.  1. 1.  The  Two  Diapbagms  feparated  from  the  Cartilages  of  the|7/f.2793 
Ribs,  that  their  JunSures  may  be  feen ;  2.  2.2.  2.  the  Vertebrae  of  both 
the  Backs ;  3.  3.  3.  3.  3.  3.  the  Juntiures  of  the  two  Setts  of  Ribs  that  were 
at  the  Back ;  4.  4. 4. 4.  the  two  Setts  of  Ribs  that  were  joined  to  the  Breafl: ; 
^.  the  Tips  of  the  Diaphragms^  puU'd  downwards  to  (hew  the  Ribs  plainly  ; 
6.  6.  the  Vertebra  of  the  two  Necks. 

CXVIII.  The  Account  you  had  from  Chejler^  in  1695,  of  a  Greyhound- Am  m^uI 
Dog  that  voided  an  Animal,  refembling  a  Whelps  per  Ar/liftmy  as  ftrange  and^J^^ 
incredible  as  it  may  feem,  is  yet  here  ftedfaftly  believed  ;  and  the  Creaturejw  ADwn^ 
was  kept  for  fome  time  in  Spirit  of  fVine^  having  lived  for  fome  fliort  time^^^ajj 
after  it  came  into  the  World,  and  it  was  feen  alive  by  Mr.  Roberts  of  the^^-E^«» 
Society y  then  in  Chefter.    They  fay,-  it  exaftly  refembkd  a  Grey-hound-Whelp^z^^*  ^i^ 
and  had  on  its  Side  a  large  Spot,  in  the  fame  place,  as  the  Dog  it  proceeded 
from  had  fuch  another  5  and  that  with  it  was  Voided  a  whitifh  Mucous 
Matter,  fo  that  the  People  here  at  Chejhr^  will  not  permit  me  to  Qucftion 
the  Truth  thereof.  / 

CXIX.  'Tis  notorious  all  over  London^  that  divers  Years  fince,  a  Bitch,  ABftthv>ith 
yet  alive,  of  a  confiderable  Nobleman^  after  (he.  had  loft  her  Spleen^  ^^^^^L% 
beea  fcveral   times  with  Puppies;  of  which  fome  out  of  Curiofity  were/^^spieeaj 
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C^H^.  Hup§. 

r^ZT^,    CXX.  I  am  ioformcd,  that  this  Year,  1699,  at  Dmivf'cff  m  V^mmclfiir^ 

h  Sir  J.  'a  Cw>  salved  Uur  Cfhg^^  petfc^y,  and  a^  Livine. 

Floycr,  «. 

^/frffti./rib  CXXI*  About  two  or  thice  Yc^rs  finc^,  there  was  a  i/^ir  41^  ^4;ri/«s  iit 
cA^r{«^*#  Ncrfolk^^  which  being  big  with  E^gs,  ipon  fomc  account  could  not  Lajr,  but 
Oirariym,*jf  after  a  time  died  5  and  then  being  opened,  there  was  found  in  the  Ovarium 
^^9^  ^prfea  Chick. 

^«Jff.  .  CXXIL  In  France  a  fm^Il  Egg  of  about  feven  Lines  from  End  to  End« 
'^J^i^s^,Md  four  and  a  half  of  bignels,  was  found  Included  in  a  /j>»'j  .^,  which  ap- 
^y — "•  peared  to  have  nothing  Extraordinary  on  its  outfide.  The  JhtaliJ^-ficUiRs^ 
aso./.  3a^j|^0.^jj^j  ^^  ^^^  gj^^^  of  the  greater  by  one  of  its  Extremities. 

?n^aQ^  CXXIII.  There  hath  been  very  lately  made,  by  two  Phyfidans  at  Paris^ 
iJlJllL,  a  Diflfed^ion  of  a  Com^  in  the  Tejticles  cf  which  Acre  were  found  Efgi^  $t$ 
«.74/.»i8' Kcfkringius  yj^^j  ^^  ^^^  obferved^  in  bis  Anthrc^gcnise  Ichnc^raphia. 


^^^^       CXXIV.  The  Sagacious  Harv^^  after  many  repeated  DifeSions  of  Lm^ 

t^Q^i^,  pr^naied  Deer^  a0crts,  that  nothiDg  for  about  Jw  or /even  H^eeks  can  be  feen 

f^^l^^  m  tbe  Horiw  of  their  fTomis  \  thaf  there  appeared  foxncwhat  like  an  £^^ 

men  0/0    a  tratifparcnt  Liquor  included  in  a  very  thin  Membrane^  in  which  after  a 

Ji'&iw  ^^^*  he  could  plainly  fe(  the  Rudimenis  of  a  ReUu.    He  is  well  fatisfyM 

Uteri  wrt  (after  fev^ral  TriaU)  that  no  Liquor  can  be  fo  fqrcibly  injefbd  into  the 

^h^sZlLi^omh  as  to  insjkc  its  P^fffge  into  the  Pla^  of  Conception :  Nor  would  he 

^^^/"^^  fufpeft  that  fhe  Seed  of  tk$  Female  kjy  till  the  Egg  appeared,  in  any  Crannies 

ct^,  i^jr^- or  Recejfes  of  the  Horns  %  which  he  aflerts,  are  then  as  fnaooth  and  £>ft,  asilie 

«.i47^.>«3  Corpus  Callofum  of  the  Brain.  Aftar  Dr.  Hqrwf  had  thus  fiifficientlyiX)pfiipd^ 

Opinion  of  the  Produftion  of  Animals  from  the  mixture  of  the  fenunal  Maner 

of  both  Seyes,  'twas  not  fo  difficult  to  difooiter  wiiencc  the  Egg  camc^  wlqdk 

he  iaw  about  feven  Weeks  after  Impregnation*     The  Fallopian  Tubes^  "Wwh 

join  to  the  Horns,  and  terminate  very  ne^r  the  Ovaria  ( as  the  J^fiuumiiik^. 

bres^  are  generally  now  (:all'd)  direded  the  ingenious  andiAdulfaiovs  jfrgiiijfi 

CO  make  more  accurate  Difledipns  of  them  :  And  he  has  fo  v£ry  nio^  ob^ 

fprv'd  the  Progrefs  of  the  Eggs  in  Qoni^s^  the  venr  time  of  their  pai$^g  mto^ 

th^  Tubes,  and  appearing  in  the  Horns  of  the  Womb,  (which  0Q|Bes  ▼ery 

near  th^t  proportion  of  time  Dr.  H^rv^  obffrrved  the  Jj^^  in  Isybiuxr)  tlMC 

the  Opinion  of  the  Prod^£tion  of  sdi  Aninjals  firoppt  £ggp  is  now  afaooft 

univerfally  received.^  - 

Some  time  fince  indeed,  the  learned  Biemerhroecky  and  very  lately  Mr«. 
Verneyy  have  endeavoured  to  confute  this  Opinion  and  expo£b  it.  The  moft 
confidprable.  Argufnenc  they  ufe,.  a  tal^i  fnoi^^  t^ie  i^^rc^niei^  of  th«  Wetih^ 
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julos  TMkes§  where  they  omh  into  the  Womb,  and  at  thejr  Extremrcies.    B^t 
pr.  <fe  Gf-tfjjf  prevented  tliis  Objedtion,  by  aHedging,  that  the  Hole  by  which 
It  ha^  its  £yit  out  of  the  Ovarium  is  as  narrow  ;  that  no  Force  is  ufed  to 
ppea  it>  but  it  expands  itfelf  as  the  Os  Uteri  before  the  Birth :  As  Nuts  and 
Pefich-ftonos,    Wc.  give  way  to  a  gernriinating  Plant,  which  is  kfs  able  to  ' 
niake  its  way  than  the  Egg.    But  befides  which,    thefe  Authors  urge,    tho^ 
the  Extrcn>ity  of  the  T^be  be  membranous  in  moft  ^adrupeds^   in  which 
it's  poffiblc  a  femtnal  Liquor  might  be  tranfmitted  into  the  Womb;  in  Wo- 
itnen  it's  divided  like  a  Knot  of  Ribbon,  and  is  no  more  adapted  to  receive 
any  thing  but  an  Egg^    than  the  Fingers  expanding  to  receive  and  contain  a 
Fluid.    The  Egg  has  not  been  able  fometimes  to  get  into  the  Womb  ;  Rio-  vid,  h/.vou 
tonus  fpeaks  of  a  human  Fatus  fcen  in  one  of  the  Tubes,  and  Dr.  Harvey  at  "{Jyu?.  ©v'. 
fures  you  he  has  feen  it  himfdf. 

In  the  Diffedkion  of  a  Bitch  at  Oxf&rdy  it  was  obferv'd,  that  irhe  Embryo^g 
either  could  not  get  into  the  Womb,  the  niembranous  ExpanHon  being  hin-- 
dcred  from  afccnding  to  and  dipping  the  Ovaridy  by  the  fulnef^  of  the  Womb, 
or  from  the  fame  Caufe  are  forc'd  back  again.  She  had  been  with  Whelps  ; 
by  a  Blow  (he  received  the  F»ius*%  died  within  her.  She  difcharged  by  the 
pudendum  a  great  Quantity  of  putrid  Fleih  and  Matter.  She  was  afterward 
able  to  run  in  the  Pack.  After  the  fecond  Impregnation  llie  was  obferved 
to  have  a  very  ilWhaped  Belly;  when  dead,  the  Owner,  a  Pcrfon  of  Quality, 
fent  her  to  Oxford.  The  Horns  of  the  Womb  were  fo  ftuft  up  with  the 
Bones  and  firmer  Mufcks,  and  thicker  Skin  of  the  Fcetus\  (fome  of  them 
lay  in  the  ufual  Pofture,  the  Skeletons  of  which  were  entire,  the  Interftices 
or  the  Bones  only  fiird  up  with  Skin  and  FIclh)  that  no  fcminal  Matter,  or 
Aurafeminalis  could  poffiWy  find  a  Paffage  to  the  Ovarium.  The  Eggs  afr 
fedted  in  the  2d  Impregnation,  finding  no  room  in  the  Homs^  were  forc'd  baclf 
into  the  Abdomen  •,  where  they  were  found  affixt  to  the  Mefentery,  Kid- 
ney, &r.  Only  two  of  the  Bags  had  a  Communication  with  the  Womb  by  a 
(lender  DuA.  Thefe,  I  fuppoie,  fell  into  the  Horns  firfi,  and  began  tp  faften 
to  them,  but  gcowing  larger,  were  forced  to  renre.  The  other  three  had  no 
Reception  thece  at  all.  The  Membranes  which  conuined  the  Embryo^ % 
wese  ail  of  them  very  thin,  and  the  Animalcules  in  them  had  wanted  a  due 
fupplv  of  Niutritious  fatter.  This  feems  to  ^ive  as  clear  a  Proof  of  the 
Truth  of  thp  modern  Opinion,  as  can  be  expected  or  defired. 

But  if  Anatomy  had  not  difcovered  Eggs,  and  demonftrated  their  Ufj; 
and  Progrefs  to  the  Womb,  it  would  be  very  difficult  to  conceive  how  an 
Animal  could  be  produced  from  the  mia^ture  of  the  feminal  Lifers  of  both 
&£xes.  Every  Animal  (thp*  uppn  other  Accounts  efteemed  the  moft  defpi*- 
fsiolt)  is  maiie  up  of  fo  many  different  Parts,  and  tbofe  of  fo  excellent  ^ 
Contrivance,  and  fo  wonderful  a  Refpeft  to  one  another,  that  'tis  not  to  b^ 
imagined  that  the  Seminal  Fluids  lying  loofe,  and  at  large  in  the  Capaf:ity 
of  the  Womb,  and  expoied  to  fo  many  Accidents,  could  give  a  Prody£lion  fp 
adoura^.    Evcfy  jog  of  i(  front  the  frequent  Motions  of  the  Femaif 

would 
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^ould  difturb  and  diftraft  the  prcfcnt  Defigns  of  the  Plaftick  Powftr  diqp. 
fpeak  of.  The  Humours  and  Vapours  which  have  a  Paflage  to,  and  humeft 
all  the  Parts  of  the  body,  would  in  the  Womb  break  in  on  the  foft  Seminal 
Mafs,  and  Break  off  the  tender  Filaments  when  firft  a-Forming.  In  ^uadnt-^ 
feds  the  pcriftaltick  Motion  of  the  Horns  would  perpetually  feparate  the 
Parts  of  the  feminal  CollcAion,  and  fcatter  thofe  Pieces,  which*  Nature  is 
putting  carefully  together  into  the  Fabrick  of  an  Animal.  From  this  Way 
of  Conception,  Monfters  would  be  very  frequently  brought  forth,  and 
would  be  much  left  wondred  at,  than  a  pcrfeft  Produftion  is  now.  We  fee 
how  very  induftrious  Nature  is  in  preferring  the  Species  of  Vegetables. 
When  the  tender  Seed  is  firft  Formed,  it  is  fecured  from  external  Injuries  by 
various  forts  of  Cafes.  The  Embryo  of  the  Plant  contained  in  the  Seed  hath 
three  or  four  Coats  to  enclofe  it  j  thr  outermoft  is  defigned  of  fufficient  Strength 
to  preferve  it.  None  of  the  Juices  of  the  Earth  are  permitted  to  enter  in, 
but  fuch  as  arc  fit  to  put  into  Motion,  or  fupply  the  Liquor  contained  in  the 
inner  Membrane,  from  whence  it  has  its  firft  Increafe.  And,  as  the  Egg^ 
of  Animals  are  defigned  for  the;  fame  Purpofe  the  Seeds  of  Vegetables  are, 
fo  there  is  very  great  Agreeablenefs  between  them.  The  Shells  and  Mem- 
branes of  Eggs  (except  thofe  which  are  brought  to  Perfe6Kon  in  the  Fenwle 
Sex)  are  very  like  thofe  of  Seeds  ;  both  have  a  CoUiquamentum^  or  more  fine 
and  fpirituous  Liquor,  which  is  firft  to  be  fpent  before  thofe  which  arc  grof- 
fer  can  be  received  in  the  extreamly  fine  and  fmall  Pores  of  the  Ftf/ir/, 
when  only  juft  begun  to  be  Formed  ;  and  in  both  the  Parts  of  the  Embrj9 
are  defigned  and  drawn  out,  before  the  Egg  has  been  at  all  affefted  by  rhe 
Mafculine  Seedy  or  the  Vegetabk  Seed  put  into  the  Womb  of  the  Earth.  The 
Figure  of  the  Plant  may  be  feen  in  the  larger  Seeds,  and  Miniature  of  a  Chick 
in  the  fpot  of  the  Yolk. 

But,  if  fo  great  and  fo  various  an  Artifice  is  neceffary  to  raife  a  Plant, 
fhall  Nature  be  thought  lefs  careful  and  induftrious  in  the  Propagation  of 
Animals,  whofe  Parts  are  more  numerous,  and  of  a  much  finer  Texture  ? 
And,  fince  thofe  Animals  and  Vegetables  are  by  fome  allowed  to  take  their 
Original  from  Eggs  and  Seeds,  whofe  largenefs  will  permit  them  to  obierve 
them,  it  feems  an  Opinion  with  too  much  Precipitancy  taken  up,  that  fiip- 
pofcs  fome  of  the  greater  Animals,  and  the  leaft  of  thefe,  and  Plants,  aie 
fupplied   from  equivocal    Generation  ;   that    corrupted  Matter    from   the 
warmth  of  the  Air,  or  the  motions  of  its  own  Principles,  can  form  the 
Parts  of  the  one  or  the  other.     For  the  Heat  of  the  Air  endeavours  to 
diffipate  and  remove  the  thinner  Parts  from  the  more  grofs :  Since   no 
Membrane  is  fuppofed  to  confine  them.    And  the  more  adive  Principles  are 
from  their  own  Nature  always  ftruggling  to  be  quit  of  them.     And  this  way 
the  parts  of  ah  Animal  would  be  fooner  broken  into  pieces,  than  a  new  one 
generated. 

But  they  believe  it  may  be  allowed,  that  the  leaft  and  moft  inconfidera* 
ble  Animal    and    Plants  are   this    way   Formed.    But  their   Minuttnefi 

makes 
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makes  the  Difficulty  greater:  A  Membrane  to  include  the  Conception  with 
its  firft  Nourilhaient  fcems  more  neccflary  here,  where  the  Parts  are  more 
delicately  put  together,  and  from  their  exceeding  Fineneis,  might  more 
eafily  mifcarry.  But  if  after  this  Method  fome  Animals  and  Plants  can 
be  produced,  why  is  the  fame  Species  and  thcfc  very  Individuals  they  fup- 
pofc  fo  made,  furnilhcd  with  Organs  for  Univocal  Generation  ?  If  Slime 
and  Mud  can  aSbrd  Frogs  and  Eels,  why  does  the  firft  fpawn  Co  many  £ggs« 
and  are  the  other  Viviparous  ?  Why  docs  not  fo  great  a  Diverfity  of  pu- 
trid Parts  in  the  Earth,  differently  afFcdted  by  unaccounteble  Accidents,  often 
prefent  us  with  new  Living  Creatures,  and  Vegetables  of  peculiar  Species  ? 
but  no  fuch  new  Plants  are  taken  Notice  of,  and  the  MiUs  are  of  the 
fame  fort  from  Cheefe  and  from  MeaL  The  Objedion  which  is  offered 
agaihft  Epicurus  will  be  made  with  the  fame  Force  againft  this  Opinion : 
If  the  Earth  at  firft  equivocally  produced  Men,  Quadrupeds,  Birds,  and  Fifh, 
why  has  it  not  done  it  very  frequently,  or,  at  leaft,  fome  Times  fince  ?  Wc 
begin  to  fufped  the  Cheat,  when  the  Artift  is  not  able  to  perform  the  fame 
again. 

CXXV.  I.  Upon  comparing  the  Obfervations  and  Difcoveries  of  Dr.  S^^J^" 
Harvey  S.  Malpighi^  Dr.  de  Graaff^  and  M.  Leewenboeckj  with  one  another,  P'^*'^"' 
thefe  three  things  feem  to  me  very  probable,     i.  That  Animals  are  ex  Am-  Gardn.<r* 
fnakula.    2.  That  the  Animalcules  are  originally  in  Semine  Marium  6f  non  in  '9a*^.474t 
Faminis.     3.  That  they  can  never  come  forward,    nor  be  formed  into  Jni- 
mak  of  the  refpeftivc  Kind,  without  the  Ova  in  Faminis. 

The  firft  of  thefe  fecms  probable  from  thefe  three  Obfervations ;    i.  That 
fome  fuch  thing  has  been  fo  often  obferved  by  Malpigbius  In  the  Cicatricula 
of  an  Egg  before  Incubation,  as  the  Rudiments  of  an  Animal  in  the  Shape  of 
a  Tadpole,  as  may  be  ieen  in  his  Brft,  and  in  his  repeated  Obfervations,  de 
Formatione  Pulli  in  Ovo.     2.  The  fudden  Appearance  and  Difpl^ying  of  all 
the  Parts,   after  Incubation,  makes  it  probable,  that  they  are  not  then  ac- 
tually formed  out  of  a  Fluid,    but  that  t\it  Stamina  of  them  have  been 
formerly  there  exiftent,  and  are  now  expanded.      The  firft  Part  of  the  Chick 
which  is  difcovered  with  the  naked  Eye  is,  you  know,  the  PunStum  Saliens^ 
and  that  not  till  three  Days  and  "Nights  of  Incubation  be  paft ;    and  then 
on  the  fifth  Day  the  Rudiments  of  the  Head  and  Body  do  appear.     This 
made  Dr.  Harvey  conclude,  that  the  Blood  had  a  Being  before  any  other 
Fart  of  the  Body,  and  that  from  it  all  the  Organs  of  the  Fatus  were  both 
form'd.  and  nourifh'd  ;  but  by  Malpigbius*s  Obfervations  we  find,  that  the 
Parts  are  then  only  fo  far  extended,  as  to  be  made  vilible  to  the  naked  Eyej^ 
and  that  they  were   adually  exiftent    before,   and   difcernible   by  GlalTes. 
After  an  Incubation  of  30  Hours,  are  to  be  feen  the  Head,  the  Eyes,  and  the 
Carina^  with  the  Vertebra^  diftinft,  and  the  Heart.     After  40  Hours  Its  Pulfe 
is  vifible,  and  all  the  other  Parts  more  diftin£t,    which  cannot  be  difcern*d 
by  the  naked  Eye  before  the  beginning  of  the  fifth  Diy  *,   from  whence  it 
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Icems  Very  probable^  Aat  even  the  fo  early  iMfcd^ftty  of  thofe  ^tfs  dt  Ai 
Fafus  by  the  Microfcope,  is  not  the  difccrning  of  Parts  newly  forrti'd,  but 
only  more  dilated  and  extended,  by  receiving  of  Nutriment  from  drt 
Colliquamehtum  ;  fo  that  they  feem  all  to  have  been  a'fhiafly  exigent  brfbre 
th^  Incubation  of  the  Hen.  And  what  Swammerdam  has  difcover'd  fai  djc 
Tranfinutation  of  Infects,  gives  no  fmall  Light  to  this,  whitft  he  makes 
appear  in  the  Explanation  in  the  13  th  ^aile  of  the  Gtntral  Rijtofy  of'IkfSsy 
that  in  thofe  large  Eruca^s  which  feed  upon  Cabbage^  if  they  be  taken  about 
the  time  they  retire  to  be  transformed  into  Airelia\  and  plunged  often  in 
warm  Water,  to  make  a  Rupture  of  the  Outer  Skin,  you  will  difccni 
through  the  Tranfparency  of  their  fecond  Membrane,  all  the  Parts  of  the 
Btitterfy^  the  Trunk,  Wings,  Feelers,  ^c.  folded  up :  But  that  after  the 
tlruca  is  changM  into  an  Aurelia^  none  of  thefe  Pilrts  can  be  difcemM,  they 
are  fo  drench'd  with  Moifture,  though  they  be  there  actually  formed. 

Another  Confideration  is  from  the  Analogy,  whfch  wc  may  liappofe,  be- 
tween Plants  and  Animals.  All  yegetahks  we  fee,  do  proceed  €x  Bkmtdi^ 
th^  Seeds  of  Vegetables  being  nothing  elfe  but  little  Plants  of  the  fame  kind, 
folded  up  in  Coats  and  Membranes;  and  from  hence  we  may  probably 
conjecture,  that  fo  curioufly  an  Organiz'd  Creature  as  an  Animal,  is  not 
the  fudden  ProduA  of  a  Fluid,  or  ColliquanuntUfny  but  does  much  rather 
proceed  from  an  Animalcule  of  the  fame  Kind,  and  has  aD  its  little  Mem- 
bers folded  up,  according  to  their  feveral  Joints  and  Pticatores,  which  ate 
afterwards  enlarged  and  diftended,  as  we  fee  in  Plants.  Now,  though  this 
Coi^fideratipn  alone  may  feem  not  to  bear  much  weight  •,  yet  bebg  joinM 
to  tKe  two  former,  they  do  mutually  ftrengthen  e^ch  other.  Attd  indeed,  all 
the  Laws  of  Ntotions  which  are  as  yet  dilcoverM,  can  give  but  a  very  fatme 
Accdunt  of  the  Forming  of  a  Plant  or  AttmaL  We  fefc  how  wretttiediy  tits 
Cartes  came  off,  when  he  began  to  apply  them  to  this  Subje6l.  Tfi^  iit 
formed  by  Laws  yet  unknown  to  Mankind;  aihd  it  feems  nftoftprofaAbk^ 
the  Stamina  of  ail  the  Plants  and  Animals  that  have  been,  or  tw 
Ihall  be  in  the  Worlds  have  been  formM  ab  Origine  M0idi^  by  the  Altnigiiqr 
Creator,  within  the  firft  of  each  refpcftive  Kind.  And  he  who  conliden  tk 
Nature  of  Vifion^  that  it  does  not  give  us  the  true  Magnitude,  but  iit 
l^roportion  of  Things  -,  and  that  which  feems  to  our  naked  Eye  but  a  iMnt, 
may  truly  be  made  up.  of  as  many  pares  as  feem  to  us  to  be  in  the  Whole  fifflde 
World,  will  not  think  this  an  abfurd  or  impoflible  thing. 

But  the  fecond  Thing,  which  later  Difcoveries  have  made  probable;  fe,  ttet 
thefe  Animalcules  are  originally  in  Semine  Mariumy  6?  non  in  FafkMs  :  AkI 
this  I  colled  from  thefe  Confiderations : 

1.  That  there  are  innumerable  ^/m^/ifr/Ai  in  femine  Mafcub  wmhm  Ali^ 
malium.  M.  Leewenhoeck  has  made  this  fo  evident  by  fo  many  OblbfVdtioAv 
that  I  do  not  in  the  leaft  queftion  the  Truth  of  the  Thing. 

2.  The  obferving  of  the  Rudiments  of  the  Fatus  in  Eggs,  whidihtw  been 
foecundated  by  the  Male,  and  the  fcehig  no  fuch  Thingm  dafe  wMch  «t 
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notfoecundated,  as  appears  bf  Malpigbius  his  Obfervadons,  makes  it  very 

Sobable»  that  thefe  Rudiments  proceeded  originally  from  the  Male,  and  not 
)m  the  Female. 

d.  Hie  Refemblance  between  the  Rudiments  of  the  Fiftus  in  Ovo^  both/>«G».if« 
before  and  after  Incubation,  and  the  AnifnakuU^  makes  it  very  probable  that"^*'*'^' 
they  are  one  and  the  fame.  The  fame  Shape  and  Figure  which  M.  Leewenbotck 
gives  us  of  the  Mmalctdef  Malpigbius  nkewife  gives  us  of  the  Rudiments 
of  thie  Fatus^  both  before  and  after  Incubation  ;  yea,  and  even  the  Fatus^s 
t)f  Animsds,  do  appear  fo  at  firft  to  the  naked  Eye,  fb  that  Dr.  Harvey  does 
acknowledge  that  all  Animals,  even  the  moft  perfeA,  are  begotten  of  a 
Worm. 

4.  This  gives  a  rational  Account  of  many  F^tus^s  at  one  Birth,  elbedally 
that  of  the  Counted  oi  Holland^  and  how  at  leaft  a  whole  Clufter  of  Eggs 
in  a  Hen  are  foecundated  by  one  Coition  of  the  Male. 

5.  This  gives  a  new  Light  as  it  were  to  the  Firfl:  Prophecy  concerning  the 
Meffidb^  that  the  Seed  of  the  Woman  Jhall  bndfe  the  Head  of  the  Serpent : 
All  the  reft  of  Mankind  being  tlxus  moft  properly  and  truly  the  Seed  of  the" 
Man. 

6.  The  Analogy  I  have  already  mentioned,  which  we  may  rationally  fup- 
pofe  between  the  Manner  of  Propagation  of  Plants  and  Animals,  doeslikewife 
make  this  probable.  Every  Herb  and  Tree  bears  its  Seed  after  its  Kind  ; 
which  Seed  is  nothing  elfe  but  a  litde  Plant  of  the  fame  Kind,  which  being 
thrown  into  the  Earth,  as  into  its  Uterus^  fpreads  forth  its  Roots,  and  receives 
its  Nourilhment,  but  has  its  Form  within  itfelf  5  and  we  may  rarionally  con- 
jefture  fome  fuch  Analogy  in  the  Propagation  of  Animals. 

The  3d  partkular  which  later  Dilcoveries  make  probable,  is.  That  Ani- 
mats  cannot  be  formed  of  thcfe  Animalcula  without  the  Ova  in  Faminis^ 
which  are  neceflary  for  fupplying  of  them  with  proper  Nutriment ;  and  this 
thefe  Confiderations  feem  to  evince,  i.  It  is  probable  that  an  Animalcule 
cannot  come  forward,  if  it.  do  not  fall  into  a  proper  Nidus.  This  we  fee  is 
the  Qcairicula  in  Eggs ;  and  tho'  a  Million  of  them  fhould  fall  into  one 
Egg,  none  of  them  would  come  forward,  but  what  were  in  the  Centre  of 
the  Cicatricula ;  and  perhaps  the  Nidus^  ncceffary  for  their  Formation,  is 
io  proportioned  to  their  Bulk,  that  it  can  hardly  contain  more  than  one 
Animalcule ;  and  this  may  be  the  Reafon  why  there  are  fo  few  Monfters*. 
This^^^e  fee,  is  abfolutely  neceflary  in  Oviparis  5  and  the  only  Difference, 
which  leems  to  be  between  them  and  the  Vivipara  in  this  matter,  is  in  this, 
that  in  the  latter  the  Ova  are  properly  Nothing  more  but  the  Cicatricula^ 
with  its  Colliquamentumj  fo  that  the  Fcetus^  muft  fpread  forth  its  Roots  into 
the  Uterus  to  receive  its  Nourifhment ;  but  the  Egg^  in  Oviparis  may  be 
properly  termed  an  Uterus  in  Relation  to  the  Fcetus ;  for  they  contain,  not 
only  the  Cicafricula  with  its  Amnion  and  the  Colliquamentum^  which  is  the 
immediate  Nourilhment  of  the  FcetmSj  but  alfo  the  Materials  which  are  to  be 
converted  into  thtit  Collifuamentumj  fo  that  the  Fatus  fpreads  forth  its  Roots 
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no  farther,  than  into  the.  White  and  Yolk  of  the  E^  from  whence  it  daiiyes 
all  its  Noqrifhmcnt.    Now  th^t  an  Animalcule  cannot  come  forward  witfioot 
fome  fuch  proper  Nidus ^  -M.  Leewenboeck  will  not  readiFy  deny  %  for  if  there 
were  nothing  needful  but  their  being  thrown  into  the  Uterus^  I  do  hot  ^ 
why  many  Hundreds  of  them  ihould  not  come  forward  at  once^  at  leaft  wUlft 
fcatter*d  in  To  large  a  Field. 
yii.uirch     Now,  2.  That  this  C/Vtf/rw»&  is  not  ori^ally  inUtero^  feems  evident 
"cxiL^fr^"^  the  frequent  Conceptions  which  have  been  found  extra  Uterumi  fudi 
erciX.   as  the  Child  which  continued  26  Years  in  the  Woman  of  Thoulouf^s^Wj -^ 
and  the  Litde  Fcstus  found  in  the  Abdomen  of  Mad.  de  S.  Mere^  together 
with  the  Tefticle  torn  and  full  of  clotted  Blood  \  fuch  alfo  feem  to  be  the 
Fatus  in  the  Abdomen  of  the  .Woman  of  Copenhagen^  mentioned  in  the  Nou- 
velks  des  Lettres^  for  Sep.  8^.  all  the  Members  of  which  were  ealfly  to  be 
iete  thro'  the  Skin  of  the  Belly»  and  which, fhe  had  carried  in  her  BeUy  for 
ni'  ^^'^^^^^  Years :  And  the  fevcn  Years  Gravidation  related  by  Dr.  Cole.  Now  grant- 
iCXVuiii^g  once  the  NecefliQr  of  a  proper  Nidus^  for  the  Formation  of  an  Ammd- 
cule  into  the  Animal  of  its  re^ei^ive  Kind»  thefe  Obfervations  make  it  pro- 
bable^ that  the  Teftes  ate  the  Ovaria  appropriated  for  this  Ufe ;  for  thoi^ 
the  Animalcules  coming  thither  in  fuch  Cafes,  may  feem  to  be  extraordinary, 
and  that  ufualiy  the  Impregnation  is  in  Uteroj  yet  it  may  be  colIeAed  iiom 
hence,  that  the  Cicraticuhe  or  Ova  to  be  Impregnated,  are  T^iius  Fm- 
tnineis ;  for  if  it  were  not  fo,  the  accidental  coming  of  Animalcules  thither 
could  not  make  them  come  forward  more  than  in  any  other  Part  of  the 
Body,  fince  they  cannot  be  Formed  and  Nourifhed  without  a  proper  Nsiis» 

But  3.  It  is  acknowledged  by  all,  that  the  Falus  in  Weriy  for  fbme  cony* 
iidj^rable  Time  after  Conception,  has  no  Connexion  with  the  JFomhi  that  it  fits 
wholly  loofe  to  it ;  and  is  pei-fedly  a  liule  round  Egg  with  the  Fatus  in 
the  midft,  which  fendis  forth  its  Umbilical  VefTels  by  Degrees,  and  at  laft  lays 
hold  on  the  Uterus.  Now  from  hence  it  feems  evident,  that  the  Cica^riada^ 
which  is  theFduntain'  of  the  Animalcule's  Ndurifliment,  does  not  fprout  from 
che  Uterus^  but  it  has  its  Origin  elfewhere,  and  falls  in  thither  as  into>  a  fir 
Soil,  from  whence  it  may  draw  Nutriment  for  the  Growth  of  the  Pectus  ;  clfe 
it  cannot  be  eafily  in^ined  how  it  fhould  not  have  an  immediate  Connexi- 
on with  the  Uterus  from  the  Time  of  Cbnception. 

If  you  join  all.  thefe  three  Confideratiops  together,  viz.  That  an  Anhmiaile 
cannot  CQipe  forward  without  a  proper  Nidus^  or  Ci^^africula ;  that  dicrc 
have  been  frequent  Fatus^s' extra  Uterum  5  and  that  they  have  no' AdhdSon  to 
th^  Uterus  for  a  confiderable  time,  after  Conception  ;.  they  feem  to  make  ic 
evident,  that  Animals  cannot.be  formed  ex  AnimaUuUs  without  the  Ova  in 
Pceminis.  To  all  thefe  I  fliall  fubjbin  the  Propofal  of  an  Experimentum  Cru-^ 
cisj  which  may  feem  ift  determine  whether  the  Tefies  Fcminea  be  truly  the  O- 
varia^  viz.  open  the  Abdomen  of  the  Females  of  fome  Xinds^  and  ait  out 
thefe  Tefticles,  and  this  will  determine  whether  this  be  abfolutcly  necrfSu^ 
for  the  Formation  of  Animals. 

It 


It  is  indeed  difficult  lb  conceive,  how  thcfe  Eggs  (bould  be  Impregnated*  * 
ftr  Semen  Maris^  both  bccaufe  there  is  no  Conncftion  between  the  Tube  and 
the  Ovary  for  its  Tranfmiffion ;  and  for  that  Dn  Harvey  could  never  di(- 
cover  any  thing  of  it  in  Utero.  But  as  to  the  laft,  M.  Leewenboeck  has  • 
cleared  that  Difficulty,  by  the  difcotvery  of  innumerable  Animalcula  Semi- 
nis  Maris  in  Cornuhus  Uteris  and  thofc  living  for  a  confidcrable  Time  after 
Coition.  And  as  to  the  former,  we  may  either  fuppofe  that  there  is  fuch  an 
Inflation  of  the  2i&c,.  or  ComuAUieri  Tempore  Coitionis^  as  makes  them  em- 
brace the  Ovaria,  and  fuch  an  approach  of  the  Uferus  and  its  Comua^  as  that 
it  may  eafily  tranfmit  the  Seed  into  .the  Ovary :  Or  elfe,  that  the  Ova  are 
Impregnated  l^  the  Ammdlcides  aftei:  they  defccnd  into  the  Uierusy  and  not 
in  the  Ovary.  The  former  feems  probable,  for  this  Reafon,  that  at  leaft  a 
whole  clufter  of  Eggs  in  a  Hen  will  be  Fecundated  by  one  Tread  of  the  Cock ; 
now  this  Fecundation  feems  to  be  in  the  Vitetlaryj  and  not  in  the  Uterus^  as 
the  Eggs  pafs  along  from  Day  to  Day  ;  for  it  can  hardly  be  fuppofcd,  thae 
the  Jnimalcules  fhould  fubfift  fo  long,  being  fcattered  loofcly  in  the  Uterus^ 
as  to  wait  there  for  manjr  Days,,  for  the  Fecundation  of  the  Eggs  as  they  pafe  .  ^  •. 
afiwig.  The  latter  Conjedlure  has  this  to  ftrengthen  it,  that  the  Animal-^ 
cules  arc  found  to  live  a  confidcrable  Time  in  the  Uterus^  and  that  if  they  - 
Ihould  Impregnate .  the  Ova  in  the  Ovary  itfelf,  the  Pc^Pus  would  encreafe 
fo  faft,  that  the  px;^  could  not  pafs  through  the  Tubic  Uteri y  but  wouW  either 
burft  the  Ovary ^  or  fall  down  into  the  Abdomen  from  the  Orifices  of  the  "Tub^^ 
and  that  from  thence  proceed  thofe  extraordinary  Concepiones  inj&domiHe  A-  - 

imUierum. 

But  M.  Leewenhotci^  to  weaken  this  Gonfiderarion,  about  the  Cortcepdoii's  «.  174.^ 
bpinglikc  unto  mOvum  in  the  Womb,  propofes  aPkrallcl  bctWeenthcfe  AM--  •"'• 
malculcs  and  InfeSs^  and  infinuates^  that  as  the  latter  caft  their  Skins,  and  aj)-  ^  ' 
pear  of  another  Shape,  fo  that  the  other  which  at  flrft^feem  like  Tadpoles^  may 
caft  their  outward  Skin  and  then  be  found  ;  and  that  this  may  be  the  Oc- 
cafion  of  the  round  Figure  of  the  Conception  in  the  Womb.  To  this  it  may 
be  replied,  that  according  to  M;  Liewenboeci^s  own  Sentiment,  the  Animal- 
cules cannot  come  forward  if  they  do  not  find  the  PunSumy  or  proper  Place 
for  their  Nourifiunept,  to  which  it  feems,they  muft  have  fome  Adhfifion.  Now, 
the  Conception /»  Tiv/^w  is  not  fattened  unto  the^Womb  for  tfiaft^  Days, 
nor  does  adhere  to  any  Point  of  it ;  fb  that  it  feems  this  rounder  Body  is 
not  tbe yAimafcuk^thas  obM^,  j^  havkig^ ouft  an  outer  Skin  ;  bujki^  ,. . .„  n,^ 
rather  the  Cicatricula^  or  litde  Egg,  into  which  the  Animalcule  has  entettd^  Jy 

at  ks^PmOmn^  w^place  oE  NtanafliniCBt^.  elfe  J  do,notfcc.why.  they  BibUld' '.   ^ ,  \^^ 
not.be  adhefiagtOfChe  Womb  frottithe fkft  Gohg^ioar  or  why^  (as  I: have, 
faiid)  nMny^  Hi^ndrcds'of :theiii  aie  noexoneetred and  formed  togi^her^^  r .  1  ^  v;.^ 

2.  I  have  oft  reflefted  on  the  Figure  of  a  Mulei  tiM  being  tin  Animal  pro-  ^^' J;* 
d^e4  vby  tte^puho^ar^ff  ao  Jfilm^,  i  Afyre^  ll^  Es^uvrnkies  .qf.  tlte  Bo-  %S^i!^!\k 
dy,  the  Feet,  Tail,  and  Ears,  and  that  black  Crofs  on  tKe  Badc^relenihle 
that  of  the  AJfes.    By  this  we  may  obferve,  that  the  Female  contains  in^her 
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Eggs  the  firft  Rudiments  of  the  Animal  ef.hcr  own  Species  ^  and  that  of  the 
Impregnation  only  changes  fome  of  the  Extremities  into  a  rcfembiance  of 
the  Male.  This  feems  to  contradift  our  ncw.Difcovcries  j  for,  if  the  Male 
fupplies  the  Animakulum^  the  Fafus  muft  always  be  of  the  fame  Species  as 
the  Male  ;  if  the  Female  fupply  it,  of  her  Kind ;  whereas  Monfters  arcob- 
Icrved  to  be  a  mixture  of  both  Species. 


CXXVI.  Papers  of  lefs  general  ufe  Omitted. 

B.77.p.3oo^  AXUsries  concerning  Vegetahle  ExcrefcenceSy  and  the  Infeffs  bred  in  them^ 

V^  by  Dr.  Ufter. 
a.249*p.so.     2.  Several  Infeffs  found  near  C^lcbefier^  by  Mr.  Dale. 
»*>•  f'  nv    .  3-  Prodigious  Swarms  of  Locufts  in  Ukranta :  ExtraAed  from  M.  de  Bem^ 

plants  Defcription  of  the  Countries  ij^  Poland,  aiid  M.  Tbevenot^s  Voyages  Pt.  i. 
■.7».?.ii7i     A-  Some  general  Inquiries  concerning  Spiders^  by  Dr.  Mart.  I^er. 
•.77.P.300*     5-  Sjf^tes  concerning  Tarantula\  by  Dr.Af.  Lifter. 
a.  105.  p.        6.  Some  general  ^^/^J  concerning  Land  and  Freih- Water-Snails  *,  and 
9^>  99-      p^rt  of  a  Tatle  of  them,  with  their  Figures,  by  Dr.  M.  Lifter. 
B.111.P.3M     jr,  An  Account  of  feveral  Rare  and  Curious  Shells,  to  be  met  ^th  in 

Scotland^  by  Sir  Rot.  Sibbald. 
••  »<»•^ .      $•  To  prevent  the  Rot  of  Sbeepy  by  giving  them  Spanifii  Salt ;  Extrafied 
^*  •     from  Mx.BcgWsUfefulnefs  of  Experimental  Pbilcfopiy^  Tom.  2.  p.  15. 
a*io}.p»5o.    -  9*  Inquiries  and  Direftions  concerning  Sbeep^  and  to  preferve  them,  and  to 

improve  the  Race  of  Sheep  for  Hardinefs^  and  for  the  finefl:  Drapery ^  by  Dr. 

J.BeaU. 


CXXVII.  Accounts  of  Books^  Omitted. 

^ wfl^TTlftoria^  Generafis  InfeOorumj  J. Swammerdami^  Pais Primfc  Ubn^i^ 

»!77.p.a3i Xl    1699,  4^^- 

^Hi'f^i'  p^*  Johannes  Goedartius  of  Infeds,  done  mto  Englifi^  ud  methodized} 
with  die  Addidon  of  Notes,  by  Mart.  Lifter^  £fq$  1682^  m  4/4^ 

MV.M3.9  J  oh.  Goedartius  de  InfeSis  :  cum  Appendke  ad  Hiftoriam  AsdrndUumAih 
glia  5  i  Mart.  Ufttr^  M.  D. 

^hh%ti.  3.  Marc.  MalpighS  Diflertatio  Epiflolica  de  Bmfya^  lUp^t  S$cUtai 
dicata^  Lnd.  mj^ 
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4.  Inftrudtions  for  the  planting  of  White  Mulberries;  the  breeding  of «- 5?. «.  • 
Silk- Worms  i  and  the  ordering  of  Silk  in  Paris^  and  the  circumjacent  Parts; 

by  M-  Ifnard. 

5.  Expcricnze  Intorno  alia  GeneraiionedcgV  hfetti\  fatte  da  Francifco  Redi^  n-57.pi'7f 
Academic©  dcila  Crufca.  In  Firenze^  1668,  4S0.  The  Opinion  of  that  Au-'*-^^*''"^ 
thor  concerning  the  Generation  of  Infefts,  is  here  oppofed^  by  Dr.  M.  Lijftcr. 

6.  Ricreatione  dell  Occbio  e  della  MentSj  Nell*  Offervation  delle  Chiocciole  5  n.ise.p^jo; 
dal«  F.  Filippo  Buonannij  C^c.  in  Roma^  1681. 

7.  Relatione  del  Ritrovamento  delV  Uova  delk  Chiocciole  y  diAF.M.  in  n.isi.p,35^ 
una  Literaal.  S.  Marcelli  Malpighi.     In  Bologna^  1683. 

S.^Dr.  KormannuSy  concerning  the  Tinfturcs  of  the  Excrements  of  In-  a*74..j.aiii 
fe^s. " 

9.  Swammerdam^s  M.  S.  Treatifc  de  Apibus  •,  Uis  feared  to  he  left  ly  Dr.  ii.i57.p.j«5 
Hotton. 

10.  jl^r/.  Ufter  Hiflroriae  Animalium  AnglU  Tres  Traftatus  5  Unus  ^^«^i39-p-9«* 
Araneis ;  Alter  de  Cocbleis  turn  Terreftrihusj  turn  Fbmatilibus%  Tertius  de 
Cochleis  Mdrinis.  Quibus  adje&us  eft  Quartus,  de  Lapidibus  ejufdem  InfuUj  ad 
Cocblearumc^m69LmJmi^inem  Figuratisj  Lend.  1678. 

.   II.  Mart.  £i^^ Excrcitatio  Anatomica^  in  qua  de  Cocbleis  nnaxime  STifr- "vaos. ?.6s, 
reftribusy  &  Limacibus  agitur.     Omnium  DiffeHiones  Tabulis  JSneis^  ad  ipfas 
Resafiabre  incifis,  illuftrantur.     Cui  accedunt  Digrcfliones  de  iJ^/^V^/i^r^,     * 
Generatione^  Androgyna^  Sepia^  Loliginey  &  PolypOy  aliis  Rebus  Naturalibuj, 
1694,  in  8w. 

12.  »^.  Sengwerdius  Ph.  D.  dc  tarantula.    In  quo,  praeter  ejus  Dcfcrip-M4.^«^ 
tionem,  Eflreftus  Feneni  TarantuUj  qui  haftcnus  fuere  Occultis  Siualitatibus 
adfcripti,  Rationibus  Naturalibus  deducuntur,  &  illuftraatun  Lugd.  Bat.  1668, 

in  I'lm^. 

13.  A  Differtation  of  Vipers^  by  S^RjeH.  nllllUl 

14.  Nouvelks  Experiences  fur  la  Vipre ;  par  Mr.  Cbaras^  i  P^i,  1669,  inB.*54.pio9' 

Lettera  di  Francefco  Redi  fo[Haalcune  Oppofitiom  fiitte  alte  fue  Obfervationi^'^'h^ofi 
Jntomo  aUe  Vipre.    In  Firenze^  1670,  4/^. 

Suite  des  Nouvelles  Experiences  fur  la  F^e ;  avec  un  DiilertatioD  fur  fon  043 .^4«73 
Tmff^  V  par  Mj)!^  Cift^tfJ ;  i  Paris^  1671,  in  8w. . 

A  Letter  of  Francefco  Redi  concerning  Ibme  Obyedions  made  upen  his  %M'V^^ 
Obfervations  about  Fipers ;  together  willi  a  Reply  to  that  Letter,  by  Msyfi 
CharaSy  Land.  1672^  in  8^^ 

.    15.  Recherches  &  Obfervations  fur  \c%  Fipres^  faces  par  M.  Burdeloi ;  aii.77*P'S<»7 
Parisy  in  i2i»^. 

1 6.  Fran.  Wilhmgbbti  Armig.  de  Hiftoria  PifciiMy Libri  Quatuor,  Juffu  & ■•  JJ^-f^ 
Sumptu  Societatis  Regiae  Lond.  editi,  totum  Opus  recognovit,  coaptavic,  fup*  ^^^ 
|)levit,  Ltbrum  etiam  Piimvim  &  Secundum  iniegios  adjeck  J$k  Raiuu  e 
Soc  Reg.  Oxm.  1686. 


Tb.Mn.u     ty.  Offenr^tioni  intornOalle  Torpedini^  fatte  dz Stephana  Loreuzini  Floren- 

^'^'      tincK,  in  Firenze^  1678. 

i>.*«.p-53S      *8.  Obfcrvations  faites  fur  un  Grand  Poijfon^  &  un  Lion^  DifTcquc  dans  la 

Biblothequc  duRoy,  a  Paris^  le  24  &  le  28  Jmn^  1667. 
».ios.p.97»     19.  Pbalaenologia  Nova ;  five  ObfcrVationcs  dc  Rarioribus  quibufdam  Ba- 

Isnis,  in  Scotia  Littus  nuper  ejeflis.     Authore  Rob.Siibald^  Edinb.  1692, 

in  ^to. 
pb.  Col.  M.Z.     2  o .  Fhocasna :  Or  the  Anatomy  of  the  Porpusy  diifeded  at  Grejbam  ColUgt : 
P-  37'.       "With  a  Preliminary  Difcourfc  concerning  Anatomy^  and  a  Natund  Hiftory  of 

Animals :  By  Edward  Tyfon^  M.  D.  Lond.  i68i. 
^«39-p-t»5     21.  Oppianns's  Halieucicks,  Gr.  Part  of  that  excellent  Poem»  deicribiog  the 

Pbiloftorgia  of  Fifties,  is  here  turned  into  Englijb  Verfe. 
n.iiQ^48z,     ^2.  Fran<i/ci  fFilltrngbbai  dc  Middleton^  Armigeri,  e  Reg.Soc.  Ornithob- 

gi£,  Libri  tres,  in  quibus  Aves  omnes  hadenus  cognitac,  in  Mechodum  Natu- 

ris  fuis  coavenientem  redaftse^  accurate  defcribuntur :  Defcrtpsiones  Iconibus 

elegantifllmis,  &  vivaruori  Avium  fimillimis,  Mxi  Incifis  illuflframur.     Tocunv 

Opus  recognovit)  digellit,  fupplevit^  Tioi^.  Raius^  Land.  16769  in  Fol.  Sone 
••  i75»P-    few  Notes  about  Birds  are  here  added,  by.  I>.  M^  Ufiw. 
«.?o!i.ioii     23*  2:^  Bartbolini  Difiertatio  de  Cjgni  Anatome ;  nunc  aufla  \  Ca/p.  Bar- 

tbolm^  S^  Hafni^j  1668^  in  %vo. 
ii.zo».p.S49     24.  Synopfis  Methodica.  Animalium  Quadrupedum  &  Serpentini  Generis. 

A«.  7c6.  RtoK  E.  R.S.  Loud:  1693,  in  ivo. 
S!l?4lp!?9i'     25-  Memoires  pour  fervir  a  I'Hiftoire  Naturelle  dcsjnimaux^  a  Parisj  1671, 
«cti^^47Jt:i4i  FoU     Thp  &me  in  JSngJi^  containing  the  AnatomioU  Defcriptiona  (tf  fe- 

vcr^l  Creatures  diili^ed  by  the  Royal  Academy,  of  Sciences  at  Paris^  by  jStHi 

Pi(fitld,  Efq;  Lond.  168,7^  in.Fol; 
0.i63P'57K     26.  Godofredi  Bidloo  Obfervatio de Animalculis in  Ovino,  aliorumque  Aai<^ 
•         '  'mantium  Hepatedeteftis;  Lngd.Bat.  1698,  in.4/^«' 
B^p^t^;.     27.  Ixhe.  Ax»tx>t»y'  of:  a  hiw^  by  S.^Redi4 
«-39.p-787     28.  Elapbograpbia :  five  Cervi  Defcriptio  Phyfico-Medico-Chymica,  Am. 

y^j.  Aifdrf^Grabaif  MiD.  jMfj,  i6g%  in.Sw. 
11.51.P.1034     29.  Difcours  de  M.  5/ww/i,  fur  I'Anatomipdu  Cervcau,  ijRm/^  1662,  ii 

;     >  law*,  r 
o*  177* p*       30.  Caftorologiaj  zjo.  A6uri§. ; au£la  zJa.Rra9iio Ang^Viniikitti^j  in^Sofc 
«-^«l^^3S<     :3i«  Qra^g.Outoffg^  five  Hcymo  Syivieftris :  Orthe  Anatomy  of- a  Pygnjr, 

con^^ared  with,  thati  of  a.  Monkey^  aa  Ape^  and  a  Man^:  To-  wmi  is 

added,  a  Philological  EiTay  concerning  the  Pygmies^  the   Cym^epba&t  die 

^^&ri  wd  Singes y  of  d^Aocicittsv  byJEi/tti.  ?yy^  M;  D^  Im^  ijS69, 

in  4/^. 
i,.tr.p.;o79     32.  ^f^c.  Malpigbii^  PhiL  &  Mcd»  Bonominfis^  Di0cnatio  £piftofica  de 

FJQi^nptdtioae  PulU  in  QyOj  Lmd.  1672^  ivb^j^o. 
tt.io.p.176.    ,3S^  Nift^i  SteumiA^JUufaUis  Sc^GloMdulis^  Obfenraciaaiun  SpecmtB) 

cum  duabus  Epiftolis  Anatomicis. 
pil^i         34*  Benjamini  a  Brookhtyfcn  CEconmia  Animalis  \  1683,  in  4/^. 

3  35- 
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35*  Explication  Nouvdle  &  Mechanique  des  Actions  Animalfcs ;  ou  il  eft-  ^  ^^ 
Traitc  dcs  Fonftions  de  TAmc,  fc?r.  par  M.  Dtouany  M.  D.  a  Paris  1678,  in  ^^^'^^ 


izma. 


36.  Jpb.  jUpbofffi  BorelliNeapdl.  Math.  Profcfll  Opus  pofthumum,  de  Motu  p.  jj;    '• 
Animalium;  Rom^e  1680  &  1681.    '  U^g**'''^*' 

37*  De  Anima  Brutorum  Exercitationes  duae:  Prior  Phyfiolog^ca,  altera  p.  4071. 
Pathologica.  Audi.  Tbc.  ff^illij^  M.D.  Oxen.  1672,  in  4/^.  ^ 

38.  Le  Difceroement  du  Corps  &  de  TAme  par  M»  if  Cordenuy.  '^'^ 

39.  Traftatus  dc  Natura  Subftantias  energetica  ^  feu  de  Vita  Naturae,  cjuf-  ^l^l^^ 
que  Tribus  primis  Facultatibus  Perceptiva^  Appetitiva^  Motiva,  6fr.  Auth, 
FrMc.  GliffbniOf  M.D.  Lend.  16729  in4#9. 

40.  Diicours  de  la  Connoiflance  des  Beftes ;  par  le  Ignace  GafioB  PardieSy  ^  **• 
S.  J.  a  Paris,  1672,  in  iimo.  f-4«S4' 

41.  Antonii  U  Grand,  Difiertatio  de  Caretaia  Senfks  &  Cognitionis  in  Srusis.  ^'^g^ 
Lond.  1671. 

42.  De  Mcnte  Humana,  Libri  4,  S^c.  Auth.  7*  •&»  ^0  HameL  Paris,  1  ^72,  »•  ^• 


in 
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